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Introduction 
This report summarizes methods by which interim criteria were evaluated for many of 

Oregon’s native fish populations consistent with Oregon’s Native Fish Conservation Policy 
(NFCP)[OAR 635-007-0507].  The purpose of the Native Fish Conservation Policy is to ensure 
conservation and recovery of native fish in Oregon with focus on naturally-produced fish.  The 
policy provides a basis for managing hatcheries, fisheries, habitat, predators, competitors, and 
pathogens in balance with sustainable natural fish production.   

The Native Fish Conservation Policy is implemented through conservation plans tailored to 
the needs, opportunities, and constraints of each group of fish populations.  Interim criteria 
defined in the NFCP provide temporary guidance to ensure the conservation of native fish prior 
to completion of conservation plans.  The criteria help identify priorities for fish management 
actions and conservation plan completion.  Once a conservation plan is approved, interim criteria 
are superceded by a broader set of measurable primary and secondary criteria (OAR 635-007-
0505 (6) & (7)). 

This Oregon Native Fish Status Report is the first statewide assessment of native fish in 
Oregon since completion of the Biennial Report on the Status of Wild Fish in Oregon in 1995 
(Kostow 1995).  This report can be considered a supplement to the 1995 report.  Fewer native 
fish species are assessed in this report.  For those species not covered in the Oregon Native Fish 
Status Report, the 1995 report contains the most recent assessment of those species.  Species 
included in this report have received a more consistent assessment than was conducted in 1995.  
The use of the same six criteria for each species management unit allows for a better comparison 
of species management unit status. 

The interim criteria defined in the NFCP are used in this report to assess the status of many 
of the fish species native to Oregon.  This is one of two complementary volumes prepared as part 
of this assessment.  This volume includes details of data analysis methods and results for each 
Species Management Unit (SMU).  Summaries of resulting assessments for SMUs are detailed in 
a separate volume.   

Species Management Units

Not at risk At riskPotentially at risk

Existing populations

Habitat use distribution

Abundance

Productivity

Reproductive independence

Hybridization  

Figure 1.  Criteria for assessing conservation risks based on Oregon’s Native Fish Conservation Policy. 
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Species Management Units 
Fish species were split for the purposes of this assessment into groups of populations from a 

common geographic area that share similar life history, genetic, and ecological characteristics. 
These groups are called Species Management Units [OAR 635-007-0501(60)] or SMUs.  ODFW 
defines a fish population as “a group of fish originating and reproducing in a particular time 
which do not interbreed to any substantial degree with any other group reproducing in a different 
area, or in the same area at a different time” [OAR 635-007-0501(45)].  For this Status Report, 
ODFW has identified 33 SMUs of salmon and steelhead including a total of 216 populations 
(Table 1).  Among trout and other species, 36 SMUs and 252 populations have been identified.  
Not all native Oregon freshwater fishes could be covered within this report due to time and 
budget constraints.  Twenty-two of the 98 freshwater/brackish-water native species are assessed 
in this report.  For a complete list of Oregon native freshwater/brackish-water fishes, see 
Appendix A of this volume.   
 
Table 1. Species management units assessed in this report.  SMUs that met six of the criteria were classified as 
“Not at Risk”.  SMUs that met only four or five criteria were “Potentially at Risk”.  SMUs that met three or 
fewer criteria were classified as “At Risk”.   

Group Management Unit 
No. of 

Populations 
Not at 
Risk 

Potentially 
at Risk 

At 
Risk Extinct 

Coho Coastal 19 X    
 Rogue  3 X    
 Lower Columbia 8   X  
  Interior Columbia 2    X 
 Klamath 1    X 
Fall Chinook Coastal 18 X    
 Rogue 10 X    
 Lower Columbia 8   X  
 Mid Columbia 4  X   
 Snake 1  X   
Spring Chinook Coastal 9   X  
 Rogue 1  X   
 Lower Columbia 3   X  
 Willamette 6   X  
 Mid Columbia 8  X   
 Lower Snake 8   X  
 Upper Snake 6    X 
 Upper Klamath 1    X 
Chum Coastal 13   X  
  Lower Columbia 7    X 
Sockeye Mid Columbia 1    X 
  Snake 1    X 

Coastal 23  X   Winter 
Steelhead Rogue 8 X    
 Lower Columbia 9   X  
 Willamette 9  X   

Coastal 2  X   Summer 
Steelhead Rogue 2 X    
 Lower Columbia 1   X  
 Mid Columbia 11   X  
 Lower Snake 5 X    
 Upper Snake 6    X 
 Klamath 2   X  
Redband Trout Malheur Lakes 10  X   
 Catlow Valley 5   X  
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Group Management Unit 
No. of 

Populations 
Not at 
Risk 

Potentially 
at Risk 

At 
Risk Extinct 

 Warner Lakes 4   X  
 Fort Rock 3   X  
 Chewaucan 4  X   
 Goose Lake 13   X  
 Upper Klamath Basin 10   X  
Cutthroat Oregon Coastal  24 X    
 Southern Oregon Coastal 12 X    
 Lower Columbia Coastal 8  X   
 Willamette Coastal 14 X    
 Alvord 1    X 
 Coyote Lake Lahontan 5   X  
 Quinn River Lahontan 4   X  
 Westslope 17   X  
Bull Trout Klamath Lake 11   X  
 Willamette 7   X  
 Hood 2   X  
 Deschutes 8  X   
 Odell Lake 1   X  
 John Day 20   X  
 Umatilla 2   X  
 Walla Walla 2 X    
 Grande Ronde 12   X  
 Imnaha 4   X  
 Hells Canyon 14   X  
 Malheur River 2   X  
Other species Borax Lake Chub 1   X  
Of Interest Hutton Springs Tui Chub 1   X  
 Oregon Chub 15   X  
 Foskett Springs Speckled Dace 1   X  
 Pacific Lamprey 3   X  
 Western Brook Lamprey 3   X  
 Northern Green Sturgeon 1 Not Assessed 
 Southern Green Sturgeon 1 Not Assessed 
 Oregon White Sturgeon 7 Not Assessed 
 

 

Populations within an SMU are locally adapted to the specific conditions encountered in 
their native streams or lakes.  Fish from another SMU do not typically fare as well as the native 
inhabitants.  The greater the difference in characteristics, the greater the average disparity in 
survival, growth, and productivity.  Thus, long-term sustainability depends on preservation of the 
native characteristics and diversity of each unique group of populations.  These population and 
SMU designations are temporary until conservation plans are developed for each SMU.  At the 
time of plan development for each Species Management Unit, further analysis of genetic and 
life-history differences may result in refinements to population and SMU boundaries.   

Species Management Units are similar in concept to Evolutionarily Significant Units 
(ESUs) upon which the U.S. Fish and Wildlife Service and National Marine Fisheries Service 
base Endangered Species Act listing decisions.  Populations delineated for salmon and steelhead 
by ODFW are generally consistent with Biological Reviews prepared by NOAA Fisheries 
Technical Recovery Teams.  SMUs identified by ODFW generally reflect finer breakdowns of 
ESUs where ESUs include multiple stocks (e.g., lower Columbia River spring and fall Chinook) 
or broad geographical regions with unique subsets of dependent and independent populations 
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(e.g. Coastal coho).  SMUs are limited to Oregon stocks, whereas, ESUs include Oregon and 
non-Oregon stocks.   

Coho SMUs and populations generally follow ESU designations.  One exception is for 
coastal coho where the Technical Recovery Team has distinguished a series of dependent and 
independent populations. Dependent populations occur in localized habitats thought to be too 
small to independently sustain a population, even under pristine conditions.  These populations 
are thought to rely on colonizers from larger, adjacent populations for their existence.  It is not 
clear how well this concept applies to other species and geographical areas and little data is 
available on the dependent coho populations.  The NFCP assessment is based on the independent 
populations that drive the health of the SMU.   

Chinook SMUs and populations generally follow ESU designations except that spring and 
fall Chinook are treated separately for the lower Columbia River, Coastal and Rogue SMUs.  
ODFW believes that spring and fall Chinook life history, distribution, and limiting factors are 
substantially different.  Runs are functionally independent. 

Similarly, ODFW believes the ecological and adaptive differences between summer and 
winter forms of steelhead are such that they belong in separate SMUs, even if they occur in the 
same basin or geographical region.  This is in contrast to the approach of NOAA Fisheries, 
which is to combine sympatric and regional populations of summer and winter steelhead into a 
single ESU.  Separate summer and winter steelhead SMUs were identified to reflect the low 
likelihood of replacement.  For example, if summer steelhead in the Siletz were lost (and no 
hatchery broodstock existed), it is unlikely that that winter steelhead from the Siletz would 
evolve to re-establish the summer steelhead life history within the foreseeable time horizon.  The 
Oregon boundaries for the lower Columbia steelhead SMU are also different than for the lower 
Columbia ESU.  The lower Columbia ESU extends downstream to the Scappoose population and 
upstream to the Hood River.  Based upon ecological similarities and geographic isolation 
mechanisms (e.g., historic Celilo Falls), we have chosen to expand the SMU to include 
populations upstream to the The Dalles (Celilo Falls) and downstream to Astoria. 

Anadromous steelhead and resident rainbow trout in some basins may be closely related and 
parents of either life-history type can spawn with each other and produce offspring of the other 
type.  We are just beginning to understand the occurrence and significance of this interaction and 
effects on steelhead productivity are not considered in this assessment.  Steelhead and resident 
rainbow trout within the same basin are considered for the purposes of this assessment to be 
different SMUs.  Where there are both SMUs in a geographic area, we assessed only the 
anadromous life history.  Steelhead status is evaluated based only on information from the 
anadromous life history type.  Resident redband trout were only assessed in the Oregon Basin of 
Southeast Oregon where there is no anadromous life-history.  ODFW will more thoroughly 
explore the relationship between the anadromous and resident forms of rainbow trout during the 
development of conservation plans for those SMUs where both co-exist.   

SMUs have also been identified for unlisted species whereas ESUs have not been 
developed.  Delineation of SMUs for non-salmonid species is constrained by the limitations in 
the available genetic and life history data.  High confidence exists in classification of salmonid 
populations where genetic and life history data abound.  Lesser confidence exists in the 
classification of species such as sturgeon and lamprey for which there are few data.  It is likely 
that finer classifications of other species may be appropriate in the future as more specific data is 
available. 
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Interim Criteria 
Risk Assessment 

This is an interim assessment intended to flag acute problems and identify priorities for 
more detailed conservation planning evaluations.    Risk, as used in this report, refers to the 
degree of threat to the conservation of a unique group of populations (e.g., SMU) in the near-
term (5-10 years).  Conservation is defined as maintaining the sustainability of native fish at 
levels that provide ecological, economic, recreational and aesthetic benefits to present and future 
generations.  The interim assessment is based only on immediate status and is only intended to 
ensure that SMUs will continue to provide societal benefits until a conservation plan can be 
developed.  It does not consider long-term or extinction risks.  For instance, better-than-average 
ocean conditions might temporarily increase numbers of salmon, but have little effect on long-
term risks where other threats remain significant and a species has exhibited a long-term 
declining trend.  Nor does the interim assessment weigh the projected future benefits of recent 
conservation actions that have not yet been fully reflected in recent fish numbers.  The 
development of conservation plans consistent with the NFCP will provide a more thorough 
analysis of each SMU’s status, including long-term and extinction risks. 

The NFCP interim criteria were based on six biological characteristics related to species 
performance (Table 2).  Where possible, each of these attributes were evaluated based on 
benchmark values related to species viability, persistence probability, and conservation risks.  A 
detailed explanation of population attributes associated with salmonid population viability can be 
found in McElhany et al. (2000).   

Table 2.  Interim criteria and standards defined in the Native Fish Conservation Policy risk assessment of 
Oregon salmon and steelhead SMUs.   

Attribute Interim Criteria 

Existing 
Populations 

Population is still in existence (i.e., not extinct) and not at risk of extinction in the 
near future. 

Habitat Use 
Distribution 

Naturally produced members of a population occupy at least 50% of the 
predevelopment habitat in at least 3 of the last 5 years. 

Abundance 
Number of naturally-produced fish that survive to spawn is greater than 25% of 
average abundance of naturally-produced spawners over the last 30 years in at least 
3 of the last 5 years. 

Productivity 

Intrinsic rate of population increase is at least 1.2 naturally-produced adult 
offspring (that survive to spawn) per natural spawner in 3 of the last 5 years when 
total abundance was less than the average abundance of naturally-produced 
spawners over the last 30 years.   

Reproductive 
Independence 90% or more of spawners are naturally produced in at least 3 of the last 5 years. 

Hybridization Occurrence of hybrids with non-native species is rare or nonexistent in 3 of the last 
5 years.   

 

Interim Criteria are designed to flag cases of significant near-term conservation risks.  
Indicators are highly interrelated and provide some level of redundancy in the detection of 
potential problems.  For instance, declining abundance occurs coincident with reduced 
productivity and distribution.  Significant conservation problems invariably trigger multiple 
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indicators.  Thus, while each indicator might suffer from specific limitations of information or 
interpretation, the suite of indicators provides a robust basis for identifying relative priorities for 
detailed conservation plans. 

Interim risk categories were assigned based on the number of criteria met for each SMU 
(Table 3).  For each interim criterion the designation of “pass” or “fail” was dependent on the 
percentage of populations within the SMU that met each criterion.  Each criterion was 
independently evaluated based on populations where information was available on that criterion.  
A criterion was passed if 80% of constituent populations met the standard1.   
Table 3.  Near term risks to the Species Management Unit are assessed based on how many criteria are met.   

Designation Number of Criteria Met 
Not at Risk 6 of 6  

Potentially at Risk 4-5 of 6  
At Risk 3 of 6  

 
Standards for this interim risk assessment are typically based on meeting prescribed 

conditions in at least three of the last five years to flag near-term concerns that should be 
addressed with conservation plans.  Naturally-produced fish numbers may fluctuate substantially 
from year to year in response to normal variation in environmental conditions.  For example, 
ocean climate cycles can result in extended periods of low or high salmon or steelhead 
productivity.  A decline in abundance during periods of low productivity does not necessarily 
mean that a population is at risk.  Conversely, an increase in abundance during periods of high 
productivity does not necessarily mean that a population is healthy.  Extinction typically occurs 
when weak populations placed at risk by one or more human-caused stressors “bottom out” 
during periods of low productivity.  Healthy populations also decline during these low 
productivity periods but rebound quickly when conditions improve.  The interim criteria are 
designed to identify these critical periods where emergency measures are needed to provide a 
bridge until more comprehensive conservation assessments and plans can be completed. 

Assessments of individual populations for each interim criterion were primarily based on 
available data for that population.  In some instances, data were not available to evaluate against 
a benchmark and inferences from available information were used to determine whether or not 
the criteria were met.   In some cases where data for a population was not available, assessments 
were inferred from other similar populations.  Data limitations sometimes resulted in the need to 
use the same data for inferences regarding several criteria.  While it is scientifically appropriate 
to apply a given data set to multiple applications, data limitations for some populations may 
result in a high weight being given to limited information with a corresponding reduction in 
confidence of the resulting assessment. 

The risk assessment for each SMU includes a qualitative evaluation of the uncertainty in the 
data used to infer risk based on interim criteria.  A high level of confidence was identified where 
extensive and detailed data was available for populations throughout the SMU.  A moderate level 
of confidence was identified where data and other information were generally suitable for 
assessments of interim criteria for many or most representative populations throughout the SMU.  
A qualified level of confidence was identified where the assessment was based on limited data 
sets and inferences from other information for significant populations within an SMU.  The 

                                                 
1 For SMUs containing fewer than five populations, the 80% criterion results in a precautionary standard where 
every population must pass. 
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qualitative descriptions of uncertainty and detailed descriptions of the methodology, inferences, 
and assumptions provide a transparent basis for independent evaluation of the accuracy of risk 
assessments for each SMU and population.  

In keeping with the precautionary strategies identified by the Native Fish Conservation 
Policy, populations for which data were incomplete for an attribute and where inferences could 
not confidently be made from other similar cases, were treated the same as if that population 
failed criteria for that attribute.  This approach is consistent with an assumption that uncertainty 
associated with incomplete information increases risks.  To avoid over-emphasizing the risk due 
to a lack of information, no Species Management Unit was designated as “at risk” based solely 
on a lack of data in the absence of other evidence of significant threats to sustainability.   

For example, consider an SMU comprised of 20 populations, eight of which pass the 
abundance criteria based on specific data for those populations, four of which are inferred to pass 
based on partial data and extrapolation from other similar populations, six that failed based on 
specific data or inferences from partial data, and two that could not be assessed from the 
available data.  Thus, 12 of 20 populations (60%) met the criteria for this attribute. The SMU 
failed the interim abundance criteria which was based on an 80% passage rate.  Failure of one 
attribute criteria ensures that the population will be designated no better than “potentially at 
risk”.  Three attribute failures results in an “at risk” designation. 

We note that the criteria applied in this assessment as defined by the NFCP were derived 
primarily for use with anadromous salmon and steelhead.  This assessment uses these same 
criteria for other species including resident salmonids and other endemic fishes.  However, data 
on other species is often quite limited and the salmo-centric criteria may not accurately capture 
all appropriate elements of status for non-salmonid species.  More species-specific standards  
will be applied in conservation plans for other species. 

Existing Populations 

Criteria: At least 80% of historical populations are still in existence (i.e., not extinct) and not at risk of 
extinction in the near future. 

 
The Species Management Unit identifies groups of similar populations that are uniquely 

adapted to local conditions.  The loss of a significant portion of an SMU’s populations inhibits 
the ability of the SMU to persist over time.  Continued persistence is a direct demonstration of a 
species’ performance in the face of historical risks.  Conversely, extinction of closely related 
populations in an SMU is a clear indicator of pervasive problems that may threaten all 
populations within a region.  Many extinct populations identified in this assessment occurred in 
areas that are no longer accessible to fish, for instance where dams block passage.  Other extinct 
populations were eliminated by the combined effects of a series of stressors such as land and 
water use, barriers, fishing, and variable ocean conditions.  Extinction occurs when numbers and 
productivity are no longer sufficient to maintain an independent self-supporting population.  
Functional extinction occurs before the last few fish disappear.  Small numbers of fish may 
continue to return in some areas due to sporadic straying from other hatchery or wild 
populations.  Thus, some fish may occasionally occur within the historical range of extinct 
populations but numbers and productivity are no longer sufficient to sustain a self-supporting 
independent population. 

The existence or extinction of a population for this assessment was primarily based on 
previous determinations by ODFW. In certain instances, re-introduction efforts are currently 
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underway and have not been thoroughly evaluated to determine if a naturally reproducing 
population has been re-established. Those populations were considered to still be extinct. 

The existing population criterion is based on whether populations are still in existence (i.e., 
not extinct) and not at risk of extinction in the near future.  An SMU passes this criterion where 
80% or more of the historical populations are still present.  Where more than 20% of historical 
populations have become extinct, an SMU is considered potentially at risk even if all other 
criteria are met for remaining populations.  Loss of even a few populations can represent a 
significant loss of the diversity needed to sustain a group of populations over the long term in the 
face of variable habitat conditions.  This criteria effectively flags SMU risks where populations 
have been lost.  Assessments of remaining criteria are based only on the remaining populations 
so as to not double weight the significance of the loss of populations. 

Selection of 80% as the threshold for percentage of extant populations for the SMU was 
based upon observations of SMUs under stress.  For example, coho belonging to the lower 
Columbia SMU nearly went extinct in the 1990s.  A combination of declining marine survival 
rates, over-fishing, habitat loss, and adverse interactions with hatchery fish all contributed to this 
decline.  However, the apparent extirpation of two populations belonging to this SMU occurred 
15 to 20 years prior to the near extinction event in the 1990s.  Essentially, the extirpation of these 
two populations was a forewarning that other populations in the SMU were also under stress and 
vulnerable.   

In addition to these direct observations, a variety of computer based simulations were 
performed to examine how the pattern of population extirpations would occur as a SMU might 
go extinct as a result of extremely poor and deteriorating survival conditions.  In these modeling 
exercises, the probability of extinction was forecast for all populations within an SMU under a 
scenario of impaired survival.  The results were recorded and then the model run was repeated, 
but with the assumed survival incrementally decreased from the previous run.  This procedure 
was repeated until a survival rate was found that caused all of the populations to fail and 
essentially the SMU become extinct.   

In reviewing the results from these simulations it appeared that as environmental stress was 
turned up (survival rates decreased), the probability of extinction for most populations would 
remain low until a critical “tipping point”.  Once this critical stress level occurred, relatively 
small additional increments of stress were sufficient to cause most of the populations in the SMU 
to be at extinction risk.  In other words as environmental stress was increased on an SMU, the 
loss of populations was not linear, but instead a rather sharp transition from most populations 
sustainable to most populations at risk.  It appeared from looking at the results from such 
simulations for a number of species, that a 20% extirpation level of an SMU’s populations was a 
good marker of the critical extinction tipping point.  In other words, when more than 80% of the 
populations remained in the SMU, it was likely that the SMU still had the biological cushion to 
sustain additional increments of stress. However, fewer than 80% of the populations had become 
at risk, relatively small increases in environmental stress would result in the majority of the 
remaining populations also becoming at risk. Essentially the 80% population level appeared to be 
the tipping point for the SMU.  In summary, the support for using the 80% extant population 
criterion was based on these modeling results and the fact that they seemed to be supported by 
actual empirical observations of near extinction events (lower Columbia River coho). 

Application of an 80% threshold for the population existence criteria does not weight 
populations by their relative size or contribution to SMU abundance.  This screening analysis 
generally assumes that individuals are distributed among multiple populations within an SMU 
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rather than concentrated in only one or two.  Theoretically, an SMU might unreasonably pass 
this criteria where many healthy small populations dilute the significance of loss of a dominant 
population.  However, in practice the large productive populations are typically the last to 
disappear except in extreme cases such as blockages of prime habitats.  Statistical distributions 
of population size and relative importance will be appropriate for consideration in subsequent 
conservation plans completed for at risk SMUs. 

Habitat Use Distribution 

Criteria: Naturally produced members of a population occupy at least 50% of the historically-used 
(pre-development) habitat in at least three of the last five years for at least 80% of existing 
populations. 

 
Healthy fish populations benefit from access to large areas of habitat.  A lack of habitat 

makes a population more vulnerable to natural and human-caused disturbances.  Fish distribution 
depends on the amount of habitat that remains accessible and the portion of the accessible habitat 
that is used for spawning and or rearing in any given year (Figure 2).  The most robust fish 
populations are typically those that access and use all areas historically available (pre 
development) in most years.  Passage into some portions of the historical range may be blocked 
by dams, culverts, or other barriers.  Habitat degradation may also render some accessible 
habitats unsuitable for migration, spawning, or rearing.  Fish densities vary throughout the 
accessible range in response to differences in habitat quality and fish numbers.  During years of 
low spawning escapement, fish may often concentrate in high quality habitats with 
proportionately less use of the low-moderate quality habitats.  Low-moderate quality habitats are 
used with greater frequency in years of high spawning escapement when high-quality core areas 
are filled.  Thus, changes in annual distribution patterns are a good indicator of potential changes 
in risk status.   

Inaccessible
portion of 

historical range

Limited
production area
of low-moderate
quality habitat

Core production area
of high quality habitat

Dam

Culvert

Historical habitat
no longer suitable

for production  

Figure 2.  Hypothetical salmon spawning and rearing distribution pattern within the predevelopment 
historical range.  
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This criterion was evaluated based on annual distribution data where available and current 
habitat accessibility when annual data were lacking.  A population passed this criterion if fish 
used at least 50% of the historical range in at least three of the most recent five years (where 
annual distribution data were available) or at least 50% of the historical range remains 
accessible.  An SMU passed this criterion if 80% or more of the populations passed this criterion.  
The 50% threshold was based on the assumption that most populations have evolved to 
accommodate natural variations in habitat access and condition.  Even when these natural 
disturbances are large, it is assumed to be unlikely that spawners would limited to less than 50% 
of the available habitat prior to development.  Although verification for this supposition may not 
be empirically possible, it was felt that habitat use reductions of habitat greater than 50%, as 
evidenced by spawner distribution, represent an unnatural state and therefore may place the 
population at risk.   

Evaluations of annual distribution required intensive random or stratified random 
escapement surveys in representative areas throughout the range of a given population.  These 
data were available only for coastal coho.  Most assessments were based on continued access to 
all historical areas.  Accessible areas were defined at the 1:100,000 scale from data provided by 
the ODFW Fish Habitat Distribution Development Project (ODFW online data 2004).  The 
dataset was updated where regional biologists advised.  The habitat use types classified in this 
dataset that were used in this assessment are summarized in Table 4.  Accessible stream reaches 
identified by ODFW are sometimes disjunct because of habitat suitability for any given species. 
Table 4.  Aggregation of distribution use types from the ODFW distribution database.  

Stock Assessment  ODFW Distribution Database Classification 
Current Spawning and Rearing, Rearing and Migration, Present, use type unknown 
Historic Previous/Historic 
Not Incorporated Migration Only, Absent, Unknown Presence or Use Type, Disputed, Outlier 

Habitat accessibility is a less sensitive indicator of fish status than annual use patterns 
because habitat degradation may preclude use of some accessible areas.  This assessment did not 
try to evaluate the loss of habitat quality.  Such an assessment would more appropriately occur 
during a conservation planning process.  Fish may also not occupy all accessible areas because of 
low escapements.  In cases where abundance estimates suggested very low levels of habitat 
seeding, populations failed this criterion.  Estimates of historical distribution are underestimate 
total habitat availability because they may not include some lower mainstem or headwater areas 
that once contained usable habitat.  Some reaches that are today used only for migration, may in 
the past have been significant for juvenile rearing or spawning.  This has occurred in lowland 
reaches of many basins where anthropogenic influences have reduced habitat quantity and 
quality.  One instance where these data were available reflects the magnitude of change in habitat 
possible.  Christy (2004) estimated that 74% of freshwater wetland and saltwater marsh habitat 
has been lost or converted to other habitat types in basins within the Coastal Coho SMU since 
1850.  These types of habitat may be critical to juvenile coho rearing and are not captured in our 
assessments based on accessible and inaccessible freshwater spawning and rearing habitat. 

The scale at which accessible and inaccessible habitat were evaluated should be noted.  In 
many instances, tables displaying accessible and inaccessible habitat will show “0 miles 
inaccessible”.  Habitat accessibility 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 species and population.  Among anadromous species, 
scale-based effects of not including small streams will be most significant for coho and steelhead 
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and least significant for Chinook.  Data presented on accessibility 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.   

Habitat use distribution criteria are based on a broad snapshot representation of freshwater 
spawning and rearing habitats.  Effects of significant changes in specific habitat limiting factors 
will be manifested in other assessment criteria such as abundance and productivity.  Changes in 
estuary habitats are not directly considered because we have only a qualitative understanding of 
the linkages between estuary habitat and salmon production.  Similarly the habitat criteria does 
not attempt to capture details of habitat conditions and usage.  Exhaustive assessments of habitat 
limiting factors would require in depth analysis of detailed data which is unavailable in many or 
most cases.  Detailed conservation plans for at risk species are better suited for comprehensive 
habitat and limiting factor assessments. 

Abundance 

Criteria: Number of naturally-produced fish is greater than 25% of average levels in at least three of 
the last five years for at least 80% of existing populations. 

 
The intent of the abundance criterion is to identify populations where recent spawner 

numbers have fallen to critically low levels.  At such levels, normal population dynamics might 
falter, key population elements begin to be lost, and safety factors for chance events or 
catastrophes are marginal (Figure 3).  Critical population sizes are levels below which a 
population should not go, or should not stay at for more than two years.  Populations can 
rebound from periodic low escapements but recovery is not assured.  Even if recovery occurs 
nine times out of ten, a 10% failure rate inevitably means extinction.  

The criterion identifies populations and SMUs at low points in periodic abundance cycles or 
long-term declining trends. The intent is to determine where recent abundance levels suggest the 
SMU may not remain viable until a comprehensive conservation plan is developed.  At-risk 
SMUs identified by this criterion may require emergency protective measures and an elevated 
priority for conservation planning.   
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Figure 3.  Hypothetical annual spawning escapement patterns (left) and density-dependent relationship 
between salmon spawner numbers and recruits in the next generation (right) relative to average, at-risk, and 
extinction population levels. 

If hatchery spawners did not dominate the population then the criterion was evaluated by 
selecting an abundance reference level intended to represent the long-term average capacity of 
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the system.  Numbers of naturally-produced fish must be greater than 25% of reference levels in 
at least three of the last five years.  At least 80% of existing populations must pass for the SMU 
to pass.  A hierarchy of reference level selection criteria were used to determine appropriate 
reference points (Table 5).  The reference for each SMU was selected based on population 
characteristics and data availability.   

 
Table 5.  Rules for determining the abundance level to compare recent returns to for the abundance criterion.   

ABUNDANCE THRESHOLD DETERMINATION RULES 

1) Does hatchery composition data indicate that 50% of the naturally spawning population over the last 
fourgenerations is hatchery produced? 
a) If yes: Abundance criteria is failed.  High hatchery composition indicates that the population abundance 

trend is driven more by hatchery supplementation than natural fluctuations in population levels. 
b) If no:  Go to number 2. 

2) Is a valid estimate of basin capacity available for the population? 
a) If yes:  Threshold value is based on 25% of the estimate. 
b) If no:  Go to number 3. 

3) Are a reliable 10-30 years of natural abundance estimates or indices available? 
a) If yes:  Go to number 4.  
b) If no:  Go to number 5. 

4) Is the current time series of estimates confounded by human-caused mortality factors that have reduced 
numbers to levels that may no longer be viable? 
a) If yes:  Use 25% of historical escapement numbers instead of recent average.  
b) If no:  Use 25% of the recent average.  

5) Can population status be reasonably inferred from other representative populations within the SMU? 
a) If yes:  Apply same abundance pass/fail rating. 
b) If no: No determination is made.  Precautionary application of criteria treats inconclusive data the same as 

failure in assessment of risks to the SMU. 

 

Low abundance ranges were defined based on 25% of the reference level.  The 25% 
benchmark represents a point approximately midway between the origin and maximum 
production on the typical salmon stock-recruitment curve.  Data points are often few below the 
25% level and the nature of the stock-recruitment relationship becomes highly uncertain.  
Somewhere in this low range, normal population processes are believed to break down as a result 
of lost diversity, inbreeding, inability to find mates, or the magnified effects of predation.  
Spawners are no longer able to replace themselves and a population can begin to spiral 
downward toward extinction. The stock-recruitment relationship becomes depensatory 
(productivity decreases with decreasing numbers) rather than compensatory (productivity 
continuing to increase with decreasing abundance). 

Habitat capacity to produce fish was preferentially used as the reference level where 
empirical estimates were available from spawner-recruit or habitat data.  Long time series of 
spawner-recruit data can be examined statistically to estimate equilibrium population levels 
where existing habitat is filled and additional spawners provide no added benefit.  Habitat 
capacity can also be estimated from detailed survey data on habitat quantity and quality that can 
be related to expected fish density by habitat type.  In the ideal case, both spawner-recruit and 
habitat analyses are used to corroborate each other.   

Long-term average spawner numbers were used as the reference level where empirical 
capacity estimates were unavailable.  Periods of 30 years were preferred in order to average out 
the influences of normal variation in environmental conditions and corresponding effects on fish 
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survival.  Shorter periods may not be representative of potential population sizes.  For instance, 
many salmon populations were reduced over the last 20 years by an unprecedented series of poor 
ocean survival conditions.  However, in many instances data are limited to periods shorter than 
the past 30 years and in those cases an average abundance from the entire time period was used.  
Periods shorter than ten years were not used for salmon and steelhead populations.   

In some cases, the 10-30 year average abundance was confounded by human-caused 
mortality factors that have reduced numbers to levels that may no longer be viable.  For instance, 
returns of spring Chinook to the Snake basin have been depressed since the completion of the 
Columbia River hydropower system.  Using the average abundance from 30 years of data from a 
depressed population does not provide a good indicator of optimum escapement for these 
populations.  In such a case, the average abundance from a time period prior to significant 
depression from anthropogenic effects was selected as the reference level.  If a reference level 
could not be selected based on any of the preceding means, then assessment outcomes from other 
representative populations were used to make the assessment.   

For populations at chronically low levels, the specified abundance criteria my overlook 
declines that predate the 30-year reference period.  One alternative might have been to establish a 
minimum number of fish for a population in addition to existing abundance criteria.  However, 
estimates of absolute abundance are not widely available and abundance estimates are subject to 
their own limitations of interpretation and application.  Estimates of actual abundance will be 
considered in detailed conservation planning. 

Populations failed the abundance criterion when first generation hatchery fish comprised 
50% or more of the spawning population for four or more generations.  The naturally-produced 
component of these hatchery-dominated populations likely includes significant numbers of 
offspring of hatchery fish and resulting numbers provide little information on the status of the 
wild natural population.  Where hatchery fraction was unknown, it was inferred from other 
information such as hatchery release numbers and release locations.  In several cases, a lack of 
hatchery information contributed to failure of the abundance criteria. 

Abundance assessments involve a wide variety of absolute estimates and relative indices 
including dam or weir counts, mark-recapture estimates, redd counts, peak spawner counts, fish 
densities.  Each of these estimates involves is subject to some degree of sampling uncertainty.  
This assessment applies the best available data and identifies the type and source of information 
used.  Specific evaluations of the quality of each abundance time series is beyond the scope of 
this assessment. 

Appropriate abundance benchmarks were particularly problematic for resident fish species.  
As a result, abundance of resident species cannot be be assessed in the same manner as 
anadromous species.  In this case, the most appropriate alternatives were used for each species 
and benchmarks varied among species depending on the scientific literature on that species.  For 
instance, bull trout benchmarks were based on bull trout viable population sizes identified by 
Rieman and Allendorf (2001).  In contrast, mean density was used as a benchmark for redband 
populations where the available data consists primarily of fish density.  As with many aspects of 
this assessment, analysis methods are intended to provide guidance on the relative risks and 
priorities of each SMU and more comprehensive evaluations of risk and limiting factors are 
appropriate for subsequent conservation planning efforts. 
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Productivity 

Criteria: Population replacement rate for at least 80% of existing populations is at least 1.2 naturally-
produced adult offspring per parent in three of the last five years when total abundance was 
less than average returns of naturally produced fish.     

 
Productivity refers to a population’s ability to replace itself with significant numbers of 

juveniles and adults in the next generation.  Productive populations produce more adults in the 
next generation than are needed to replace the parents (Figure 4).  Unproductive populations are 
unable to consistently replace themselves.  Productivity is generally related to high habitat 
quality and high life history diversity that allows a population to take maximum advantage of a 
variety of habitat and environmental conditions.  For anadromous salmon, productivity is 
typically expressed as a ratio of recruits-per-spawner and measured when the density of 
spawners is low and therefore the reproductive potential greatest.  For non-anadromous species, 
estimates of productivity are complicated by the need to also consider age of maturity and 
spawning periodicity.  Because this data is frequently lacking, estimates of productivity of non-
anadromous species generally rely on inferences rather than direct quantitative estimates. 
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Productivity
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Replacement <1
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Spawners
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Figure 4.  Differences in future recruitment from cohorts of spawners of high and low productivity. 

Populations characterized by productivity at low spawner densities (high intrinsic 
productivity) are typically more “viable” (i.e., not prone to extinction) than populations with low 
intrinsic productivity.  Highly productive populations produce large numbers of recruits-per-
spawner that help buffer the population from other mortality factors and allow these populations 
to rebound quickly from years of poor ocean survival.  Unproductive populations are less 
resilient and subject to extended periods of low escapements where extinction risks can become 
acute.  Productivity may be a much better indicator of long-term population prospects than 
abundance.  Abundance may fluctuate from year to year in response to variable environmental 
conditions.  Productivity is the driver that ultimately determines whether these fluctuations will 
ultimately prove fatal.  Thus a small, highly productive population can be more robust than a 
large, unproductive population. 
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Productivity is typically estimated for salmon based on spawner-recruit relationships.  
Spawners are adults that survive fishing and migration to return to freshwater tributary streams in 
any year to spawn.  Recruits are the naturally-produced offspring from a given cohort of 
spawners that survive to spawn in subsequent years.  Salmon recruits from a given brood year 
typically include fish of increasing ages returning in subsequent run years (2-year-olds 2 years 
later, 3-year-olds 3 years later, etc.).  Jacks (precocious males) are not typically incorporated into 
either the parent or recruit portion of the productivity equation because they are much less 
successful spawners and make up a small percentage of the recruits.  Estimates of recruits-per-
spawner were completed where spawner and age data were adequate for brood year run 
reconstruction.  Run year age composition data was used unless annual sample sizes were less 
than 50, whereupon aggregate year age composition was applied.  Aged fish sample sizes of at 
least more than 50 were observed to provide reasonable representation (at least four fish per age) 
of the less frequent age groups in the return. 

Populations were evaluated for the productivity criterion based on a rate of intrinsic 
productivity  that was at least 1.2 naturally produced adult offspring per parent in three of the last 
five years when total abundance was less than the full seeding level.  SMUs passed the criterion 
if at least 80% of the existing populations passed the criterion.  Intrinsic productivity is best 
measured at low to moderate population sizes when density-dependent effects are not likely to be 
strong (Figure 5).  As densities increase, competition for habitat begins to reduce recruits-per-
spawner.  Where spawners exceed the available habitat capacity, average replacement falls to 
less than 1.0.  

Re
cr
ui
ts
/S

pa
wn

er

1.0

Capacity

Productivity reduced by
 over-seeding habitat

Competition for
habitat introduces
density-dependence

Intrinsic productivity
driven by habitat quality

& stock health

Spawners

1.0

Capacity

High Productivity

Low Productivity

 
Figure 5.  Relationship of population productivity to spawner numbers (top) and the differences between high 
and low population productivity (bottom). 
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Average spawner-recruit rates of 1.2 or less during low run years flag very low population 
productivities for salmon.  The average 30-year abundance from the abundance criterion was 
used as a reference point to identify years where spawner numbers were less than existing habitat 
capacity.  Average salmon escapements are typically less than the hypothetical equilibrium based 
solely on freshwater habitat capacity because of out-of-subbasin effects, particularly during 
periods of low ocean survival.  A criterion threshold of 1.2 recruits per spawner at low spawner 
density was developed from an ad hoc inspection of data from a variety of wild populations that 
were thought to be otherwise viable. This viable condition was verified on basis of meeting the 
other interim criteria, plus various population viability simulations that indicated the chance of 
population extinction was very low.  For these viable populations it was found that the average 
values for recruits per spawner associated with spawner levels less than the average abundance 
level was 1.2 or greater.   

Initially, in the development of the productivity interim criterion, the estimation method 
proposed was based upon spawner-recruit analyses.  However, such estimates, technically 
referred as intrinsic productivity, were often difficult to obtain and susceptible to a number 
measurement errors.  Therefore, as an alternative the present metric was devised (1.2 recruits per 
spawner for data points from spawner levels less than the 30-year average abundance of wild 
fish).  Essentially, this metric was meant to be a substitute index for intrinsic productivity as 
estimated via spawner-recruit analyses.   

It should be noted, the values obtained for the productivity metric used in this report, 
average (geometric) recruits per spawner for moderate to low spawner densities, are not directly 
comparable to estimates of intrinsic productivity as determined from recruitment analysis.  For 
example, the moderate to low spawner data points from a typical population that were found to 
have an average recruits-per-spawner value of 1.2 would yield a intrinsic productivity estimate 
via the spawner-recruit analysis in the range of 2.0.  This is the case because the two primary 
spawner-recruit models fit to observed data create a curve where the ratio of recruits-per-
spawner increases in relation to decreasing spawner density.  Therefore, the highest recruit-per-
spawner values will occur at those spawner densities nearest to zero.  Typically, intrinsic 
productivity is reported as the predicted recruits-per-spawner at this near zero spawner 
abundance.  In contrast, the productivity metric used in this evaluation is essentially an average 
of recruits-per-spawner values for all spawner levels from near zero to the average spawner 
abundance.  Therefore, it is inevitable that from the same raw data, the average productivity 
metric used here will always be a lower value than the intrinsic productivity estimated via 
spawner-recruit analysis. 

Spawners often include adults of natural and hatchery origin.  First generation hatchery fish 
are not a product of the freshwater habitat and hence are not counted as recruits.  Recruits do 
include offspring of first generation hatchery fish that spawn in natural habitats.  The 
productivity criterion is based on years when total (hatchery plus naturally-produced) spawner 
abundance is less than the 30-year average abundance of naturally-produced spawners.  Large 
influxes of hatchery fish may consistently increase escapement to levels exceeding the natural 
habitat capacity.  Hence, the natural escapement average provides a more accurate benchmark 
for identifying intrinsic productivity of a population.  Productivity estimates cannot be derived 
for some populations with consistent high levels of hatchery escapement where total numbers 
rarely fall below a natural spawner average benchmark. 

For some salmon populations, quantifying recruits-per-spawner was not possible because of 
a lack of data or the inability to separate hatchery fish from naturally-produced fish.  Productivity 
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assessments are also constrained by the availability of current data.  For instance, accurate 
estimates of recruits from salmon spawners in a given brood year requires a complete time series 
of returns from that cohort.  Age composition is species-specific but in Chinook or steelhead 
complete return data is not available until six or seven years.  In addition, the productivity 
criteria are based on years of low spawner numbers to provide a density-independent signal of 
the inherent potential of a given population.  This may require going back several years in time 
to identify representative cohorts.  This factors may create a false impression that the 
productivity assessment is based on dated information when as a practical matter the assessment 
is based on the best available current information. 

Reproductive Independence 

Criteria: 90% or more of spawners are naturally produced in at least three of the last five years for at 
least 80% of existing populations. 

 
Reproductive independence refers primarily to the incidence of hatchery-produced fish in 

natural spawning populations.  The Native Fish Conservation Policy is focused on protection of 
naturally-produced native fish species.  The effects of hatchery and naturally-produced fish 
interactions are complex and controversial.  Hatchery fish can bolster natural population sizes.  
However, large numbers of highly-domesticated or non-local hatchery fish spawning naturally 
can also be detrimental to natural population productivity under certain circumstances.  Hatchery 
fish can pose risks to the diversity, productivity, and sustainability of locally-adapted natural 
populations where hatchery fish characteristics have been altered by hatchery broodstock sources 
or selective practices.  Large numbers of hatchery fish also obscure our ability to accurately 
evaluate the status of the naturally-produced population component.   

This criterion was evaluated based on 90% or more of spawners originating from natural 
production in at least three of the last five years for at least 80% of existing populations.  A 90% 
threshold was set for this criterion based on both a genetic adaptation and demographic basis.  
From a adaptive standpoint, the reported rates of natural straying between wild populations is 
generally lower than 10%.  Generally, a spawning population where more than 10% of the 
members are natural immigrants is rare.  Rates in excess of this level are most likely unnatural 
and therefore pose a risk to the adaptive characteristics of the population.  If this holds true for 
natural straying of wild fish, then it is assumed to also be true for straying of hatchery fish. 
Although methods have been proposed to fully integrate hatchery-reared fish with wild 
populations and avoid the supposed two population genetic risk – the practical application of 
such methods to date have not been demonstrated to be successful.  

Further, immigration rates in excess of 10%, regardless of origin, likely cause the 
population to no longer be demographically independent.  The breakdown of demographic 
independence means that by definition the population may no longer technically exist.  
Essentially, the population has been blended with another population and the distinctiveness of 
both lost.  Effectively under these circumstances the SMU has lost a population.  This represents 
additional risk.   

The interim criterion does not reflect a judgment on the relative significance of or value of 
hatchery fish relative to naturally produced fish.  The interim criteria is intended only to flag 
cases where significant numbers of hatchery fish potentially interact with or subsidize the 
naturally-produced population.  Of particular concern is our inability to accurately evaluate 
native fish status where significant numbers of hatchery fish are also found.  Specific risks, 
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benefits, and tradeoffs between hatchery and naturally produced fish in each SMU and 
population may then be more fully considered in appropriate conservation plans. 

The incidence of hatchery fish is ideally estimated from observations of marked hatchery 
fish on the spawning grounds.  Current practice involves adipose fin marking of all or most 
hatchery steelhead, spring Chinook, and coho to allow for selective fisheries for hatchery fish.  
Portions of fall Chinook hatchery releases are also marked for stock assessment purposes.  
Hatchery trout are typically non-fin marked although they can often be identified by dorsal fin 
deformities.  Marked hatchery fish are readily identified where trap or carcass surveys allow 
close inspection of individual fish.  In areas where fish are not directly sampled, the potential for 
hatchery interactions may often be inferred from numbers and sites of hatchery releases.  
Although hatchery juveniles typically survive at a lower rate than wild juveniles, large hatchery 
releases are often associated with significant numbers of hatchery fish in local natural spawning 
areas.  Assumptions of significant strays in systems with significant releases provides a 
precautionary assessment of this criteria where adult sample data are lacking. 

Hybridization  
Criteria: Hybridization with non-native species is rare or nonexistent in three of the last five years for 

at least 80% of existing populations. 

 
This criterion highlights specific cases where native species are threatened by hybridization.  

The evaluation was based on whether hybridization and/or significant competition with non-
native species was rare or nonexistent in three of the last five years for at least 80% of existing 
populations.  Hybridization involves interbreeding between related species (e.g., cutthroat vs. 
rainbow trout).  Some hybridizations, such as bull trout with brook trout, lead to reduced 
productivity or a loss of unique genetic characteristics.   

The hybridization criterion is generally more pertinent to resident trout than anadromous 
salmon.  Cases of within-species interbreeding of different salmon and steelhead stocks are 
addressed by the reproductive independence criteria.  Because significant hybridization among 
anadromous salmon and steelhead is not an issue, risk assessments for those species are 
essentially determined by the other five criteria.  

The NFCP does not provide a quantitative definition of acceptable hybridization levels.  For 
the purposes of this evaluation, hybridization of trout was assumed to be potentially significant 
where non-native species were sympatric with native species unless specific sample data 
indicated that hybridization was rare or nonexistent.  Rare or nonexistent were arbitrarily defined 
as 2% or less. 
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Coastal Coho 

Existing Populations 
The Coastal Coho SMU consists of 67 populations (Table 6).  Of the 67 populations, 19 are 
identified as independent (ODFW 2005).  The area encompassed by the independent and 
potentially independent populations makes up 95% of the habitat used by coho within the SMU 
(ODFW Coho distribution data).  The remaining 48 populations are considered dependent 
populations.  Little data is available from the dependent populations and because it is believed 
that these populations rely on seeding from independent populations making an assessment of 
their status is difficult.  For the purposes of this assessment, the status of the SMU was based 
upon data available from the 19 independent and potentially independent populations.  It is likely 
that the health of these populations drives the health of the SMU.  None of the 19 independent or 
potentially independent populations are extinct. 
Table 6.   Population list and existence status for the Coastal Coho SMU.   

Exist Independent 
Population Description (Dependent populations) 

Yes Necanicum Necanicum River basin.  (Arch Cape, Asbury, Austin, Red Rock, Ecola, Canyon, 
Indian creeks) 

Yes Nehalem Nehalem River basin. (Spring, Short Sand creeks ) 
Yes Tillamook All tributaries to Tillamook Bay.  (Netarts Bay, Watseco creeks) 
Yes Nestucca Nestucca River basin.  (Neskowin, Sand, Rover creeks) 
Yes Salmon Salmon River basin. 
Yes Siletz Siletz River basin.  (Rocky Creek, Depoe Bay Creek, Fogarty Creek, Schoolhouse 

Creek, Devils Lake) 
Yes Yaquina Yaquina River basin.  (Theil, Moore, Grant, Henderson, Big, Moolack, Coal, Wade, 

Spencer, Johnson creeks) 
Yes Beaver Beaver Creek basin. 
Yes Alsea Alsea River basin.  (Yachats River, Vingie Creek, Big Creek, Little Creek) 
Yes Siuslaw Siuslaw River basin.  (Sutton, Berry, Cape, Blowout, China, Big, Rock, Squaw, 

Tenmile, Bob, Cummins, and Gwynn creeks) 
Yes Upper Umpqua Umpqua River basin upstream of, and including, Elk Creek. 
Yes Lower Umpqua Umpqua River basin, including Smith River, upstream to mouth of Elk Creek.  

(Threemile Creek) 
Yes Tahkenitch Tributaries to Tahkenitch Lake. 
Yes Siltcoos Tributaries to Siltcoos Lake.  
Yes Tenmile Tributaries to Tenmile and Eel Lakes. 
Yes Coos Coos River basin. 
Yes Coquille Coquille River basin. (Twomile, Johnson creeks) 
Yes Floras Floras Lake basin. 
Yes Sixes Sixes River basin. 

Habitat Use Distribution 
Coastal coho habitat use was evaluated by examining the percent occurrence of spawners in 
spawning survey sites. Percent occurrence of spawners was assessed using data from stratified 
random sample (SRS) spawner surveys.  SRS Surveys are conducted at randomly selected 
reaches throughout the known distribution of coho spawning.  Examining the percent of those 
reaches where spawning is observed provides an estimate of the annual distribution of spawners.  
A reach was considered occupied if the spawner density of naturally-produced spawners was 
equal to or greater than one fish per mile.  The occupancy rate within a population was 
determined by calculating the percentage of reaches surveyed within the population that were 
occupied.  Data were not yet available since 2004.   
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Though adult spawner data were used to evaluate the distribution criterion, sampling of juvenile 
coho throughout the SMU also indicate that naturally-produced fish consistently are distributed 
throughout greater than 50% of the available habitat (Jepsen and Rodgers 2004; Rodgers 2002; 
Rodgers 2001; Rodgers 2000).   

Distribution was also assessed by examining the availability of current habitat in comparison to 
historic habitat.  Assessments based on current vs. historic habitat provide a limited estimate of 
habitat losses.  First, migration-only areas sometimes represent habitat that was historically 
suitable, particularly for rearing.  However, it is unclear for what fraction of the migration-only 
areas this was the case.  Second, analyses of distribution were based on 1:100,000 hydrography 
although coho distribution includes many smaller streams that show up only on a 1:24,000 scale 
that is not currently available.  Thus, such analyses do not completely represent the potential loss 
of small stream habitat, for instance where a culvert may block the upper portions of headwater 
streams.  Third, habitat that is still available may not provide for all uses it historically provided, 
such as over-wintering habitat.  Finally, this method does not account for lost freshwater wetland 
and saltwater marsh habitat.  Christy (2004) estimated that 74% of these types of habitat have 
been lost in basins within this SMU since 1850.  Losses in individual basins ranged from 0% to 
91%.  These types of habitat may be critical to juvenile coho rearing and are not captured in our 
assessments based on accessible and inaccessible freshwater spawning and rearing habitat.   
Table 7.  Habitat accessibility data used in evaluating interim criteria for the Coastal Coho SMU. 

 Accessible Inaccessible Percent % of Sample Reaches Used No. Years 
Population (mi.) (mi.) Accessible 1999 2000 2001 2002 2003 >50% 
Necanicum 67 0 100% 73% 89% 100% 100% 89% 5 
Nehalem 647 0 100% 73% 76% 82% 88% 97% 5 
Tillamook 351 9 97% 63% 52% 72% 85% 91% 5 
Nestucca 202 0 100% 47% 59% 86% 85% 95% 4 
Salmon 54 0 100% 75% 0% 0% 100% 60% 3 
Siletz 245 0 100% 91% 80% 82% 91% 100% 5 
Beaver 34 0 100% 75% 100% 100% 100% 100% 5 
Yaquina 231 0 100% 82% 70% 100% 100% 100% 5 
Alsea 337 0 100% 79% 54% 82% 92% 100% 5 
Siuslaw 684 0 100% 71% 79% 88% 86% 100% 5 
Upper Umpqua 1,380 59 95% 55% 42% 73% 73% 69% 4 
Lower Umpqua 521 0 100% 84% 77% 91% 98% 92% 5 
Tahkenitch 36 0 100% 100% 100% 100% 100% 100% 5 
Siltcoos 70 0 100% 75% 80% 67% 75% 100% 5 
Tenmile 77 0 100% 67% 100% 90% 100% 100% 5 
Coos 402 0 100% 89% 69% 97% 97% 94% 5 
Coquille 534 2 100% 65% 78% 92% 84% 91% 5 
Floras 60 0 100% 75% 100% 100% 67% 67% 5 
Sixes 58 0 97% Assumed same as Floras Pass 
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Abundance 
Estimates of full seeding levels are available for most of the independent and potentially 
independent coastal coho population based on habitat analyses (Nickelson 1998).  Values used as 
the full seeding level were those presented as “Spawners Needed to Produce Maximum Smolts” 
by Nickelson (1998).  Nickelson (1998) computed this metric under low (3%), moderate (5%), 
and high (10%) marine survival rates.  We used those calculated under a marine survival of 5% 
(estimates provided by T. Nickelson, ODFW, pers. comm.).  Full seeding estimates were not 
available for the Sixes, Floras, and Beaver populations.  See the “Population Details” section for 
further discussion on the assessment of these populations.  Abundance estimates for coastal coho 
populations were derived from SRS estimates made by ODFW (pers. comm., ODFW, Kelly 
Moore, 8/9/05).   

Pre-marine harvest abundance was calculated based on annual coastwide Oregon Coast Natural 
(OCN) harvest rates to correct for the effects of highly variable fishing rates and to facilitate 
comparison of abundance estimates over time.  Estimates of pre-harvest abundance were 
incorporated into the abundance graph of the SMU summary.   
Table 8.  Abundance estimates (adults) used in evaluating interim criteria for the Coastal Coho SMU. 

  Full Seeding 25% of  Abundance by Return Year No. Years >25% 
Population Level Full Seeding 2000 2001 2002 2003 2004 of Full Seeding 
Necanicum 1,900 475 489 4,271 2,383 3,051 2,262 5 
Nehalem 31,700 7,925 14,235 22,750 17,996 31,693 20,471 5 
Tillamook 5,700 1,425 1,734 1,416 13,733 14,042 4,584 4 
Nestucca 6,400 1,600 1,178 4,110 16,427 10,239 6,502 4 
Salmon 1,900 475 0 0 583 118 1,758 2 
Siletz 7,400 1,850 3,387 1,322 1,785 8,118 5,612 3 
Beavera 1,224 306 614 2,945 5,237 4,355 5,647 5 
Yaquina 11,800 2,950 637 3,290 23,800 16,484 5,293 4 
Alsea 21,100 5,275 3,363 2,888 9,107 10,281 6,328 3 
Siuslaw 39,200 9,800 6,532 10,606 55,319 28,967 9,036 3 
Upper Umpqua 47,148 11,787 7,164 22,381 17,802 14,683 21,771 4 
Lower Umpqua 15,052 3,763 4,760 11,987 21,136 14,656 9,777 5 
Tahkenitch 2,032 508 634 3,526 3,487 3,203 3,496 5 
Siltcoos 2,806 702 3,835 5,104 4,749 6,628 8,025 5 
Tenmile 3,160 790 8,278 11,039 13,861 6,260 7,166 5 
Coos 14,600 3,650 4,704 32,954 33,068 25,649 22,046 5 
Coquille 18,900 4,725 6,253 12,933 7,626 22,445 22,407 5 
Florasb Outcome based on Sixes Pass 
Sixesc 12 3 7 13 6 8 36 5 
a. No estimate of full seeding available.  Used 25% of average abundance as threshold.  Average abundance based 
on abundance estimates generated by Chilcote et al. (2005) for the period 1980-2003 and 2004 estimate provided by 
ODFW (pers. comm., Kelly Moore, 8/9/2005).     
b. Abundance data are inconclusive in determining assessment outcome.  Assessment based on outcome of Sixes 
assessment.  See “Population Details” for a complete explanation.   
c. No estimate of full seeding available.  Average abundance based on 16 years of data.  Abundance presented as 
peak counts of live and dead fish.    
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Productivity 
For coastal coho, productivity was estimated using SRS spawner abundance estimates from 
1990-2004.  Because coho adults are all three years of age and the incidence of jack (2-year-old 
fish) is low, recruits-per-spawner could easily be estimated by comparing spawner numbers at 
three year intervals.   
Table 9.  Productivity estimates used in evaluating interim criteria for the coastal coho 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 
Necanicum 1996-2000 0.8 3.4 4.5 4.6 6.2 4 
Nehalem 1997-2001 6.1 10.5 4.7 2.2 0.8 4 
Tillamook 1997-2001 4.1 4.9 6.4 6.2 2.5 5 
Nestucca 1997-2001 4.3 17.3 7.0 8.1 1.5 5 
Salmon 1997-2001 0.0 0.0 3.4 0.3 2.0 2 
Siletz 1997-2001 10.1 3.7 1.3 2.4 2.3 5 
Beavera 1996-98, 2000-2001 4.8 1.5 2.3 7.1 1.3 5 
Yaquina 1997-2001 1.2 5.1 9.3 25.9 1.5 5 
Alsea 1997-2001 3.6 1.7 4.4 3.1 1.6 5 
Siuslaw 1997-2001 9.8 8.0 17.3 4.4 0.9 4 
Upper Umpqua 1997-2001 2.6 2.6 2.5 1.0 0.5 3 
Lower Umpqua 1997-2001 4.1 2.8 7.2 3.0 0.7 4 
Tahkenitch 1994-97, 2000 1.7 1.7 2.3 0.3 5.1 4 
Siltcoos 1989-90, 1992, 1994, 1997 0.2 2.2 11.5 1.9 1.4 4 
Tenmile 1988-92 1.2 0.6 3.3 1.1 4.0 3 
Coos 1996-2000 0.4 4.2 11.0 6.9 5.4 4 
Coquille 1997-2001 1.1 5.4 2.9 3.6 1.4 4 
Florasb Insufficient data – Outcome based on Sixes Fail 
Sixes 1995-97, 1999-2000 12.7 0.8 1.2 1.0 1.1 2 
a.  Productivity evaluated in most recent five brood years of below 30 year average abundance. 
b.  Assessment outcome based on outcome for the Sixes.  See “Population Details” for a complete explanation.     
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Reproductive Independence 
Estimates of hatchery fractions on the spawning grounds for coastal coho populations were taken 
directly from data provided by ODFW (pers. comm., Kelly Moore, 8/9/05).  ODFW estimated 
hatchery fractions based upon the relative rates of observations of adipose finclipped and non-
finclipped adults during random spawning surveys.  Hatchery releases were obtained from 
ODFW and related to hatchery spawner fractions to provide a context for interpretation in the 
SMU summary.   
Table 10.  Reproductive independence estimates used in evaluating interim criteria for the Coastal Coho 
SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Necanicum 0% 7% 3% 0% 6% 5 
Nehalem 1% 9% 17% 3% 0% 4 
Tillamook 23% 22% 2% 1% 6% 3 
Nestucca 7% 6% 2% 1% 2% 5 
Salmon 100% 100% 47% 93% 53% 0 
Siletz 0% 46% 29% 4% 0% 3 
Beaver 0% 32% 4% 0% 0% 4 
Yaquina 0% 8% 0% 0% 2% 5 
Alsea 0% 26% 2% 0% 0% 4 
Siuslaw 0% 0% 1% 0% 0% 5 
Upper Umpqua 53% 45% 28% 37% 25% 0 
Lower Umpqua 2% 14% 3% 0% 1% 4 
Tahkenitch 0% 0% 0% 0% 0% 5 
Siltcoos 0% 0% 0% 0% 0% 5 
Tenmile 0% 0% 0% 0% 0% 5 
Coos 0% 4% 1% 1% 1% 5 
Coquille 0% 17% 3% 1% 0% 4 
Florasa 0% 3% 0% 0% 0% 5 
Sixesa 0% 3% 0% 0% 0% 5 
a.  Estimates based on standard random survey estimates for both Sixes and Floras combined..   

Hybridization 

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

Beaver Creek 
A full seeding estimate for Beaver Creek was not available, so the abundance criterion could not 
be evaluated in a manner consistent with other populations in the SMU.  Instead, the 30-year 
average natural abundance was estimated and 25% of that was the criteria threshold used.  
Abundance estimates were derived from Chilcote et al. (2005). Habitat conditions within the 
Beaver Creek basin support the contention that the population would likely pass the abundance 
criterion.  The lower Beaver Creek basin is a low gradient area with significant amounts of 
“lake-like” habitat highly suitable for juvenile coho over-winter rearing.   

Coquille 
Data from SRS spawning surveys in 2001 indicated that the percentage of fish on the spawning 
ground that were hatchery origin was 17%.  District ODFW biologists believe that this number 
was not representative of the entire basin, and was an artifact of the point that one of the 
spawning surveys was on Bear Creek.  Bear Creek is very near to one of the hatchery juvenile 
acclimation sites and is likely to have an uncharacteristically high number of strays relative to 
other tributaries in the basin.  The coho hatchery program is small at 50,000 smolts released per 
year. 

Floras Creek 
No estimate of full seeding was available for Floras Creek, and only seven years of spawner 
estimates and hatchery fractions are available.  Abundance estimates specific to the Floras 
population are not available.  ODFW estimates abundance for the Floras and Sixes populations 
combined.  In addition, the abundance estimates have a low precision.  The 95% confidence 
interval of the estimates for these populations is approximately two times larger than the 
abundance estimate itself.   Some coho are observed during a standard fall Chinook spawning 
survey on Floras Creek, but not on a consistent basis.  This survey may not be located in coho 
habitat so these data were not used for this assessment.  

Todd Confer (ODFW, Gold Beach) stated that the Floras basin has higher quality coho habitat 
than that of the Floras/Sixes combined abundance estimates and that 75% of the coho production 
is in the Floras system.  He cites more suitable over-wintering habitat in Floras than in the Sixes 
which allows for higher over-winter survival for juvenile coho.  Based on this reasoning, we 
decided that the Floras should pass the abundance criterion since the Sixes passed this criterion.  
Likewise, since the Sixes failed productivity, so did the Floras.   

For reproductive independence, estimates of hatchery fractions of fish observed during SRS coho 
surveys were used to assess the criterion.  ODFW presents these estimates for the Sixes and 
Floras combined, so the same data-set was used for both populations.   

Sixes 
Occupancy estimates were not available for the Sixes, so the outcome was based on that of the 
Floras population.   

Abundance estimates via SRS spawning surveys are only available for the past six years in the 
Sixes, and are made in conjuction with the Floras population.  In addition, the abundance 
estimates have a low level of precision.  The 95% confidence interval of the estimates for these 
populations is approximately two times larger than the abundance estimate itself. For this 
assessment, abundance in the Sixes was assessed using the sum of peak counts of live and dead 
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coho adults observed in two standard fall Chinook surveys in the Sixes basin.  Those two surveys 
over-lap with coho habitat, and surveyors note coho observed.   

No estimate of full seeding was available for this population, so 25% of the average peak count 
observed in standard fall Chinook surveys was used as the abundance criterion threshold. 
Standard surveys in the Sixes began in 1989, so the average abundance was based on 16 years of 
data.  Peak count estimates from those surveys were not adjusted by hatchery-to-wild ratios prior 
to 1998 because no hatchery fraction estimates were available prior to then.   

For reproductive independence, estimates of hatchery fractions of fish observed during SRS coho 
surveys were used to assess the criterion.  ODFW presents these estimates for the Sixes and 
Floras combined, so the same data set was used for both populations.   

Assessment Conclusions 

This SMU includes 19 populations that were assessed in ocean tributaries from the Necanicum to 
the Sixes River.  All of the six interim criteria were met by at least 80% of the populations.  Until 
recently, escapements have been at or near record lows.  However, numbers, distributions, and 
productivity have rebounded for most populations in the last four years following improved 
ocean productivity.  These improvements have eased near-term risks, but it is not clear whether 
all underlying factors for the recent decline have been addressed or if this is just a temporary 
response.   

0 20 40 60 80 100

Percent of Existing Populations Meeting Criteria
Exist

Distribution
Abundance

Productivity
Independence
Hybridization

 
Figure 6.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Necanicum – Coastal Coho 
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The Necanicum is the smallest coho producer in the north coast, and is among the smallest potentially independent 
populations in the SMU.  The population passed each of the interim criteria.  Landownership in the Necanicum is 
primarily state and private timberland.  No hatchery releases have been made into the population in the last 13 years.  
Much of the habitat historically used by coho is still accessible today.  Data from Ecola/Elk Creek were included in 
the assessment of the Necanicum population. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Nehalem – Coastal Coho 
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The Nehalem is one of the largest coho producers 
within the SMU.  Current smolt releases of 100,000 are 
approximately one-sixth of releases through the 1990s.  
Hatchery fish contribution on the spawning ground has 
averaged 34% of natural spawners since 1990, but has 
been 10%or less in three of the last five yeaars.  Much 
of the habitat historically used by coho is still 
accessible today.  This population passed each of the 
interim criteria.      
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Tillamook – Coastal Coho 
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The Tillamook population consists of all the rivers 
emptying into Tillamook Bay and Netarts Bay 
including the Tillamook, Wilson, Trask, Kilchis and 
Miami rivers.  While much of the upper watersheds of 
these rivers are held in state and industrial 
timberlands, the lower watersheds are marked by 
extensive agricultural and urban development.  The 
Tillamook passed each of the interim criteria. 
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Nestucca – Coastal Coho 
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The Nestucca is the second smallest population in the north coast.  Land use in the basin is primarily industrial 
timberlands in the upper watershed, and agriculture in the lower watershed.  Much of the habitat historically used 
by coho is still accessible today.  The Nestucca passed each of the interim criteria. 
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Salmon – Coastal Coho 
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The Salmon is one of the smallest producers of coho in 
the SMU.  Hatchery releases in the Salmon have 
consistently ranged between 200,000 and 500,000 
smolts annually since 1990.  In the same time period, 
hatchery spawners have been prevalent on the spawning 
grounds, and in 2000 all naturally-spawning fish in the 
basin were hatchery produced.  Productivity in the 
Salmon is the lowest of populations in the SMU.  The 
Salmon failed the abundance, productivity, and 
reproductive independence criteria.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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 Siletz – Coastal Coho 
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The Siletz produces numbers of coho typical of other basins in the mid-coast.  While the Siletz was stocked with 
over one million coho smolts as recently as 1992, today no hatchery coho are planted in the basin.  Much of the 
basin is held in managed timberland.  This population passed each of the interim criteria. 
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Yaquina – Coastal Coho 
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The Yaquina produces numbers of coho typical of other basins in the mid-coast.  While the Yaquina was stocked 
with nearly three million coho smolts in 1990, today there are no coho planted in the Yaquina Basin.  Much of the 
habitat historically used by coho is still accessible today.  The Yaquina passed each of the interim criteria.   
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Beaver – Coastal Coho 
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The Beaver Creek population is one of the smallest coho 
producers in the SMU.  Beaver Creek has the least 
amount of habitat currently used of any population on 
the Oregon coast.  Habitat within the Beaver Creek 
Basin is favorable to coho production because there is a 
large amount of lower basin slow-water, pond-like 
habitat.  This type of habitat provides optimal over-
wintering refuge for juvenile coho.  The Beaver 
population passed each of the interim criteria.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Alsea – Coastal Coho 
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The Alsea produces numbers of coho typical of other basins in the mid-coast.  While the Alsea was stocked with 
over one million coho smolts as recently as 1997, today there are no coho planted in the Alsea Basin.  Much of the 
habitat historically used by coho is still accessible today.  The Alsea passed all six criteria.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Siuslaw – Coastal Coho 
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The Siuslaw is the largest coho producing basin in the mid coast.  In 2002, the Siuslaw had a larger spawning 
escapement than any population within the Coastal SMU.  A large portion of the Siuslaw is held in industrial and 
federal timberlands.  Much of the habitat historically used by coho is still accessible today.  The Siuslaw passed 
each of the interim criteria. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Upper Umpqua – Coastal Coho 
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The Upper Umpqua is defined as the Umpqua basin above the mouth of the North Umpqua.  The basin is primarily 
divided into two subbasins, the North Umpqua and the South Umpqua.  The North Umpqua coho population has 
been monitored historically by counts at Winchester Dam since 1946.  The South Umpqua is characterized by 
warm summer temperatures and a substantial smallmouth bass population.  Both subbasins originate mainly in the 
Cascade Range.  This population passed each of the interim criteria with the exception of reproductive 
independence. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Lower Umpqua – Coastal Coho 
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The Lower Umpqua includes the portion of the Umpqua basin below the mouth of the North Umpqua.  In 
contrast to the Upper Umpqua which drains the Cascades, much of the lower Umpqua originates in the Coastal 
Range.  The mainstem lower Umpqua supports a substantial smallmouth bass population and is characterized by 
warm summer temperatures.  The lower Umpqua passed each of the interim criteria.      

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Tahkenitch – Coastal Coho 

 
Tahkenitch Lake is the smallest of three major coho producing lakes in the mid-south coast.  The stable physical 
and biological environments provided by these lakes are highly suitable for over-winter rearing of juvenile coho 
salmon.  Through the latter half of the twentieth century, as coho abundance declined in Oregon coastal rivers, 
abundance in Tahkenitch Lake remained relatively steady.  This population passed each of the interim criteria.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Siltcoos – Coastal Coho 
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Siltcoos Lake is one of three major coho producing lakes in the mid-south coast.  The stable physical and 
biological environments provided by these lakes are highly suitable for juvenile coho salmon.  However, 
environmental alterations such as sedimentation, shallowing of lake arms, accelerated eutrophication, excess 
nitrification, and the introduction of non-native warmwater species have resulted in an environment less hospitable 
to coho rearing than historically existed.  This population passed each of the interim criteria.  

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Tenmile – Coastal Coho 
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Tenmile Lake is one of three major coho producing lakes in the mid-south coast, and is the largest producer of 
those lakes.  The stable physical and biological environments provided by these lakes are highly suitable for 
juvenile coho salmon.  However, environmental alterations such as sedimentation, shallowing of lake arms, 
accelerated eutrophication, excess nitrification, and the introduction of non-native warmwater species have 
resulted in an environment less hospitable to coho rearing than historically existed.  This population passed each of 
the interim criteria.   
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Coos – Coastal Coho 

 The Coos is the largest coho producing population in 
the mid-south coast.  The Coos was historically 
stocked with millions of juveniles annually through 
private hatcheries releases as late as 1989.  Today, 
releases range between 50,000 and 150,000 smolts 
and originate at state-operated hatcheries.  The Coos 
passed each of the interim criteria.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Coquille – Coastal Coho 
 

  

The Coquille is one of the two main 
coho producing rivers in the mid-south 
coast.  Coho distribution throughout the 
basin is similar to historic distribution.  
This population passed each of the 
interim criteria.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Floras – Coastal Coho 
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Floras is the fourth smallest population in the SMU.  
The population passed each of the criteria except 
productivity.  The abundance estimates from SRS 
surveys, and observations of coho during standard fall 
Chinook surveys both proved inadequate for evaluating 
abundance and productivity.  The assessments for 
abundance and productivity were based on outcomes for 
the Sixes population.  ODFW biologists believe that the 
Floras basin is better suited to coho than the Sixes 
because there is greater availability of over-wintering 
habitat.  Reproductive independence was evaluated with 
the last five years of data from the SRS surveys.     

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Fail Pass Pass 
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Sixes – Coastal Coho 
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The Sixes is the third smallest population in the SMU.  
The Sixes passed each of the criteria except productivity. 
Standard random survey population estimates used for 
most other coastal coho populations were only available 
for the past six years for the Sixes. Further, those 
estimates for the Sixes have a low level of precision. 
Abundance and productivity were indexed with peak 
counts of coho observed during standard fall Chinook 
surveys which have been conducted since 1989.  
Reproductive independence was evaluated with the last 
five years of data from the SRS surveys.     
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Assessment Outcome 

 

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

Existing Populations 

The Rogue Coho SMU consists of three populations within the Rogue basin.  This SMU met all 
six of the interim criteria, meaning the near-term sustainability is not at risk.  Data from annual 
seining surveys near Huntley Park were used to assess the abundance and productivity criterion 
in aggregate for the SMU.  Spawning ground observations were used to assess the reproductive 
independence criterion.            
Table 11.  Population list and existence status for populations assessed in the Rogue Coho SMU.   

Exist Population Description 
Yes Illinois Illinois River basin. 
Yes Middle Rogue Rogue River basin from mouth of Illinois River to mouth of Applegate River 

(including the Applegate). 
Yes Upper Rogue Rogue River basin upstream of Applegate River mouth.   

Habitat Use Distribution 

The habitat use distribution criterion was evaluated based on accessibility of historic habitat.  
Several populations show “0 miles inaccessible” (Table 12).  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 74% of freshwater 
wetland and saltwater marsh habitat has been lost or converted to other habitat types in the basins 
within the coastal coho SMU since 1850.  Though the proportion of habitat lost in theis SMU 
may be different, this estmate gives a sense of the potential loss of estary habitat. 

Construction of Lost Creek Dam in the upper Rogue Basin eliminated access to 12 miles of coho 
habitat within the Rogue (USFWS 1954).  Applegate Dam has blocked access to 19 miles of 
coho habitat in the Middle Rogue.   
Table 12.  Habitat accessibility data used in evaluating interim criteria for the Rogue Coho SMU. 

Population  Accessible (mi.) Inaccessible (mi.) Percent Accessible 
Illinois 283 0 100% 
Middle Rogue 366 19 95% 
Upper Rogue 310 12 96% 

Abundance 

For two of the interim criteria, abundance and productivity, each of the populations were 
assessed as one.  A longer time series of abundance estimates was available for the entire Rogue 
than for the individual populations.  Huntley Park seine mark-recapture estimates of Rogue River 
naturally and hatchery-produced coho abundance are available beginning in 1980.  Those 
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estimates represent the most robust and precise estimates of abundance in the Rogue.  Further, 
they provide the ability to index abundance in all three populations over the past 24 years.   

SRS estimates of abundance at the population level did not begin until 1998.  Those estimates 
are not adequate to use as a long-term average abundance.  Abundance in the Upper Rogue could 
be indexed via counts at Gold Ray Dam, but using Huntley Park estimates allowed for consistent 
use of data between populations.   

Huntley Park seine estimates were provided by Jacobs et al. (2002) and ODFW (pers. comm., 
Briana Sounhein, 6/17/2004).  The abundance estimates were adjusted to account for harvest of 
hatchery and naturally-produced fish above Huntley Park.  Harvest estimates were provided by 
ODFW (pers. comm., Tom Satterthwaite, 6/29/04, and John Leppink, 7/8/04).  Since 1994, 
harvest of non-finclipped fish has been prohibited.  Prior to that, harvest rates of naturally and 
hatchery produced fish were assumed to be equal.  Harvest rates prior to 1995 were assumed to 
be equal to average harvest rates of hatchery fish from 1995-2003.  This appeared to be a safe 
assumption because harvest rates between 1995 and 2003 were consistently low (3-11%).  Coho 
freshwater fishery harvest rates in the Rogue have generally been low over the past 25 years 
(pers. comm., Tom Satterthwaite, 7/20/04).      
Table 13.  Abundance estimates (adults) used in evaluating interim criteria for the Rogue Coho SMU.   

  24-Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 1999 2000 2001 2002 2003 of Average 
Illinois/Mid/Uppr. Rogue 3,853 963 1,438 10,966 12,213 7,800 6,754 5 

Productivity 

Productivity was assessed for the Illinois, Middle, and Upper Rogue populations as an aggregate.  
Naturally-produced abundance was estimated as the Huntley Park seine mark-recapture estimate 
less harvest of naturally-produced fish above Huntley Park.  Harvest of naturally-produced fish 
in the Rogue was terminated beginning in 1994.  Hatchery abundance, used to estimate parents, 
was calculated in the same manner, except that Cole Rivers Hatchery returns were also 
subtracted from the Huntley Park estimate.  In several years, the combination of number of fish 
harvested and returns to Cole Rivers hatchery slightly exceeded the population estimate at 
Huntley Park.  In those years, we assumed that there were no naturally spawning hatchery fish.   
Table 14.  Productivity estimates used in evaluating interim criteria for the Rogue Coho SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Average Abundance  Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Illinois/Mid/Uppr. Rogue 1991-93, 1998-99 5.6 1.8 13.7 5.3 5.4 5 

Reproductive Independence 

Reproductive independence was evaluated using hatchery-to-naturally produced ratios of 
spawners estimated during SRS surveys.  Surveys are conducted throughout the Rogue basin and 
provided hatchery-to-naturally produced ratios for each of the respective populations.  The 
assessment using SRS estimates resulted in all populations passing the criterion.  Independent 
estimates based on population estimates and run reconstructions confirm that hatchery fractions 
throughout the Rogue have been below 10% over the past five years, and no greater than 12% 
since 1995.    
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Table 15.  Reproductive independence estimates used in evaluating interim criteria for the Rogue Coho SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1998 1999 2000 2001 2002 2003 <10% 
Illinois -- 0% 0% 0% 0% 0% 5 
Middle Rogue -- 28% 0% 8% 2% 0% 4 
Upper Rogue -- 0% 0% 3% 0% 1% 5 

Hybridization 

Hybridization has not been identified as an issue for Rogue coho. 

Assessment Conclusions 

The Rogue Coho SMU consists of three populations within the Rogue basin, none of which have 
been classified as extinct.  This SMU met all six of the interim criteria, and was classified as 
“Not at Risk”.  Data from annual seining surveys near Huntley Park were used to assess the 
abundance and productivity criteria in aggregate for the SMU.  Stratified random spawning 
surveys provided base data to evaluate the reproductive independence criterion for the 
populations on an individual basis in the last five years. 

0 20 40 60 80 100
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Distribution
Abundance

Productivity
Repr. Ind.

Hybridization

 
Figure 7.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold as 
identified by the NFCP.   
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Illinois – Rogue Coho 
   
   
Abundance and productivity in the 
Illinois were assessed in aggregate 
with the other populations in the 
SMU.  Huntley Park seine mark-
recapture estimates of Rogue River 
naturally and hatchery-produced 
coho abundance are available 
beginning in 1980.  Those estimates 
represent the most robust and 
precise estimates of abundance in 
the Rogue.  Further, they provide 
the ability to index abundance in all 
three populations over the past 24 
years.   Reproductive independence 
was evaluated using stratified 
random spawner survey 
observations from within the 
Illinois.  This population passed 
each of the criteria. 
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Middle Rogue – Rogue Coho 

 
Abundance and productivity in the Middle Rogue population were assessed in aggregate with the other populations 
in the SMU.  Huntley Park seine mark-recapture estimates of Rogue River naturally and hatchery produced coho 
abundance are available beginning in 1980.  Those estimates represent the most robust and precise estimates of 
abundance in the Rogue.  Further, they provide the ability to index abundance in all three populations over the past 
24 years.   Reproductive independence was evaluated using stratified random spawner survey observations from 
within the Middle Rogue.  This population passed each of the criteria.  Applegate Dam blocks access to 19 miles 
of historical coho habitat. 
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Upper Rogue – Rogue Coho 
Abundance and productivity in the Upper 
Rogue population were assessed in 
aggregate with the other populations in the 
SMU.  Huntley Park seine mark-recapture 
estimates of Rogue River naturally and 
hatchery produced coho abundance are 
available beginning in 1980.  Those 
estimates represent the most robust and 
precise estimates of abundance in the 
Rogue.  Further, they provide the ability to 
index abundance in all three populations 
over the past 24 years.   Reproductive 
independence was evaluated using stratified 
random spawner survey observations from 
within the Upper Rogue.  This population 
passed each of the criteria.   Construction of 
Lost Creek Dam eliminated 11 miles of 
coho habitat in the Upper Rogue.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Lower Columbia Coho 

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

Exist Population Description 
Unknown Youngs Youngs Bay tributaries.  

Yes Big Big Creek basin plus other Columbia River tributaries from MillCreek to (and 
including) Hunt Creek. 

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

Yes Scappoose Scappoose Creek basin plus Columbia River tributaries downstream to Goble 
Creek and upstream to mouth of Willamette River. 

Yes Early Clackamas Clackamas River basin -  early run timing, primarily spawning upstream from 
mouth of Fish Creek. 

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

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

upstream to Fifteenmile Creek. 

Habitat Use Distribution 
The habitat use distribution criterion was evaluated based on accessibility of historic habitat with 
the exception of three populations with such low abundance levels that it is unlikely they met the 
criterion (Table 17).  Several populations show “0 miles inaccessible”.  It must be recognized 
that these estimates are derived at the 1:100,000 scale and thus will not capture habitat lost in 
many smaller (1:24,000) streams resulting from barriers such as culverts.  Habitat lost in smaller 
streams will vary by population, but is not likely to account for 50% of any population, and thus 
does not alter assessment outcomes derived using data at the 1:100,000 scale.  Data presented in 
this report on accessibility of habitat should be viewed as general approximations and not as a 
definitive analysis on habitat availability/accessibility.  These issues will be more thoroughly 
addressed through the conservation planning process.   

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

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

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

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

Productivity 
Productivity estimates could not be made for populations in tributaries downstream of the 
Willamette River because abundance estimates include a substantial but unknown proportion of 
hatchery spawners.  Productivity estimates with available data would not accurately reflect the 
productivity of the naturally-produced population.  Each of the populations failed the 
productivity criterion.  See “Population Details” for explanations of this assessment.   
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Table 19.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Coho SMU. 

  Recent Complete Brood Years  Productivity (R/S)   
Population of Below Average Abundance  Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Youngs Insufficient data – High hatchery fraction Fail 
Big Insufficient data – High hatchery fraction Fail 
Clatskanie Insufficient data – High hatchery fraction Fail 
Scappoose Insufficient data Fail 
Early Clackamas 1989-90, 1996, 1998-99 3.2 4.6 2.2 10.3 3.7 5 
Late Clackamasa 1995, 1997-2000 0.3 2.7 14.3 3.6 0.4 3 
Sandy 1996-2000 0.9 5.9 4.4 1.8 1.7 4 
Bonnevilleb 1993, 1996-97, 1999-2000 0.4 0.6 0.3 0.9 1.1 0 
a.  No estimate of productivity for the 1996 brood.   
b.  Used 5 years of lowest parent abundance. 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Assessment Conclusions 

The Lower Columbia Coho SMU includes eight populations in Columbia River tributaries from 
the Columbia River mouth to Fifteenmile Creek upstream of Hood River.  Both early and late-
run Clackamas coho are also included in this SMU.   None of the populations are officially 
designated as extinct, though several populations are severly depressed and current returns may 
simply be offspring of naturally-spawning hatchery fish.  The SMU failed four of the six criteria 
and is classified as “At Risk”.   

 

0 20 40 60 80 100

Percent of Existing Populations Meeting Criteria
Not Extinct

Distribution
Abundance

Productivity
Repr. Ind.

Hybridization

 
Figure 8.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP.   
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Youngs – Lower Columbia Coho 
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The Youngs population passed the distribution and hybridization criteria, but failed the remaining criteria.  The 
abundance graph reflects peak counts of live and dead fish observed in an index reach.  The abundance and 
productivity criteria were failed because hatchery fish consistently make up greater than 50% of natural spawners.  
Hatchery-to-naturally produced ratios could only be estimated in the last four years, though estimates from 1990-
1992 confirm that hatchery fractions have been high for at least the last 14 years.  

Assessment Outcome 

 

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

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

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

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

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

Pass Pass Pass Pass Pass Pass 

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

1957 1962 1967 1972 1977 1982 1987 1992 1997 2002
Spawning Year

W
ild

 A
bu

nd
an

ce
 (t

ho
us

an
ds

) 



Oregon Native Fish Status Report – Volume II 
 

Lower Columbia Coho  66 

Sandy – Lower Columbia Coho 

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

Existing Populations 

The Interior Columbia Coho SMU consists of two extinct populations including the Umatilla and 
the Wallowa (Table 22).  Information within the SMU layout regarding the Umatilla population 
was extracted from Boyce (1986).  Wallowa information was provided by Cramer and Witty 
(1998).   
Table 22.  Population list and existence status for the Interior Columbia Coho SMU.   

Exist Population Description 
No Umatilla Umatilla River basin. 
No Wallowa Wallowa River basin (Grande Ronde River tributary). 
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Umatilla – Interior Columbia Coho 
 
The Umatilla coho population is extinct.  Overfishing, extensive water use, habitat degradation, and the 
Columbia hydropower system contributed to the elimination of this population.   It is believed that 
coho were eliminated from the Umatilla shortly after the construction of Three Mile Dam in 1914.   A 
coho hatchery program currently exists in the Umatilla basin.  Some of those returns spawn naturally 
and have shown a small level of natural production.     
 

 
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Wallowa – Interior Columbia Coho 
 
The Wallowa coho population is extinct.  Overfishing, extensive water use, habitat degradation, and the Columbia 
hydropower system contributed to the elimination of runs of this population.   Coho were virtually eliminated from 
the Wallowa by a 14-foot dam at river mile 3.0 in place in the Wallowa Riverbetween 1907 and 1924.  Spawners 
were occasionally observed in the basin as late as the 1970s, but none have been seen since then.     
 

 
Assessment Outcome 

 

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

Existing Populations 

The Klamath Coho SMU consists of a single extinct population within the Klamath basin 
upstream of the Oregon/California border, and thus the SMU is classified as extinct (Table 23).   
Table 23.  Population list and existence status for the Klamath Coho SMU.   

Exist Population Description 
No Upper Klamath Historical population of unknown distribution within the Klamath River 

upstream of the Oregon/California border. 

 
Upper Klamath – Klamath Coho 

 
The Upper Klamath coho population is an extinct population in the Klamath basin upstream of the 
Oregon/California border.  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 coho and other anadromous salmonids upstream of Iron Gate 
Dam, 20 miles upstream of Yreka California.  Historical distribution of coho in the Klamath is not well 
understood.   
 

Assessment Outcome 

 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Fall Chinook 
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Coastal Fall Chinook 

Existing Populations 

The Coastal Fall Chinook SMU includes 18 populations within Oregon coastal tributaries 
between the Necanicum River and Sixes River.  Each of the populations is still in existence 
(Table 24).  The Nehalem early-run population was identified as “summer run” by Kostow 
(1995).  These fish begin entering the Nehalem as early as July, and the end of their arrival 
overlaps with the beginning of fall Chinook arrivals in September (Kostow 1995; Nicholas and 
Hankin 1989) 
Table 24.  Population list and existence status for the Coastal Fall Chinook SMU.   

Exist Population Description 
Yes Necanicum Necanicum River basin plus ocean tributaries south to Cape Falcon. 
Yes Nehalem Early-run Nehalem River basin. 
Yes Nehalem Nehalem River basin. 
Yes Tillamook All tributaries to Tillamook Bay plus Netarts Bay tributaries. 
Yes Nestucca Nestucca River basin plus Neskowin Creek and Sand Lake watersheds. 
Yes Salmon Salmon River basin. 
Yes Siletz Siletz River basin. 
Yes Yaquina Yaquina River basin. 
Yes Alsea Alsea River basin. 
Yes Yachats Yachats River basin. 
Yes Siuslaw Siuslaw River basin. 
Yes North Umpqua North Fork Umpqua river basin. 
Yes Upper Umpqua Umpqua River basin upstream of, and including Elk Creek, but excluding 

the North Fork Umpqua basin. 
Yes Lower Umpqua Umpqua River basin (including Smith River) upstream to Elk Creek (near 

Elkton). 
Yes Coos Coos River basin. 
Yes Coquille Coquille River basin. 
Yes Floras Floras Creek basin and coastal tributaries north to Coquille River mouth. 
Yes Sixes Sixes River basin. 

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas.  Many populations 
show “0 miles inaccessible” (Table 25).  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 74% of freshwater 
wetland and saltwater marsh habitat has been lost or converted to other habitat types in basins 
within the Coastal Coho SMU since 1850.  These types of habitat may be critical to juvenile fall 
Chinook rearing as well and are not captured in our assessments based on accessible and 
inaccessible freshwater spawning and rearing habitat.   
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Habitat usage by Nehalem early-run Chinook is somewhat uncertain.  Early-run Nehalem fall 
Chinook are thought to spawn primarily in Rock Creek, and the mainstem Nehalem upstream of 
Humbug Creek (pers. comm., B. Buckman, 1/28/05) though they have access to as much habitat 
as the later-run of Nehalem fall Chinook.   
Table 25.  Habitat accessibility data used in evaluating interim criteria for the Coastal Fall Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Necanicum 29 0 100% 
Nehalem Early-run 185 0 100% 
Nehalem 176 0 100% 
Tillamook 228 4 98% 
Nestucca 162 0 100% 
Salmon 37 0 100% 
Siletz 156 0 100% 
Yaquina 158 0 100% 
Alsea 197 0 100% 
Yachats 20 0 100% 
Siuslaw 360 0 100% 
North Umpqua 63 0 100% 
Upper Umpqua 261 4 98% 
Lower Umpqua 171 1 99% 
Coos 210 0 100% 
Coquille 299 0 100% 
Floras 19 0 100% 
Sixes 48 0 100% 

Abundance 

The primary source of abundance data for this SMU are peak counts in standard survey reaches.  
Standard surveys began in several coastal basins as early as 1947, and by 1986 were being 
conducted for 11 different populations.  Peak counts in Table 26 reflect abundance of hatchery 
and naturally-produced fish combined.   Hatchery fractions are not well understood in some 
basins, but in most basins are thought to be fairly negligible.  Other abundance indices include 
counts of fall Chinook passing Winchester Dam in the North Umpqua, and abundance estimates 
extrapolated from aerial redd counts in the Upper Umpqua (Moyers et al. 2003).  In the Salmon, 
mark-recapture estimates have been used to estimate the total spawning population since 1986.  
The Salmon River estimates were adjusted by the hatchery-to-naturally produced fraction of 
spawners to estimate naturally-produced spawners. No abundance trends were available for the 
early-run Nehalem or Lower Umpqua populations.  
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Table 26.  Abundance estimates used in evaluating interim criteria for the Coastal Fall Chinook SMU.  Data 
are peak counts (in fish per mile) of live and dead fish unless otherwise noted.   Cause of death for dead fish is 
not ascertained during surveys.   

  30 Year 25th Abundance by Return Year No. Years >25% 
Population Average Percentile 1999 2000 2001 2002 2003 2004 of Average 
Necanicuma,b 7 2 2 4 10 11 21 -- 4 
Nehalem Early-runb  Similar to Nehalem Pass 
Nehalem 67 17 -- 53 89 156 86 78 5 
Tillamook 63 16 -- 17 65 74 61 66 5 
Nestucca 181 45 -- 80 132 310 68 190 5 
Salmonc 1,748 437 1,208 1,245 1,273 1,196 3,302 -- 5 
Siletz 52 13 -- 54 103 145 101 34 5 
Yaquina 34 9 -- 1 26 28 31 26 4 
Alsea 69 17 -- 80 203 188 193 160 5 
Yachatsd 90 23 135 128 109 149 194 -- 5 
Siuslaw 186 47 -- 138 349 423 604 476 5 
North Umpquae 166 42 -- 202 247 154 581 267 5 
Upper Umpquaf 4,344 1,086 1,979 2,591 5,402 7,621 10,158 -- 5 
Lower Umpquag Insufficient Data 20.0 57.1 60.5 186.0 241.0 -- Pass 
Coos 101 25 -- 87 148 195 434 155 5 
Coquille 78 20 -- 73 93 137 187 142 5 
Floras 71 18 -- 42 128 173 170 62 5 
Sixes 60 15 -- 2 67 57 51 153 4 
a. 30-year average based on 15 years of data.  Data is sum of peak fall Chinook counts in two standard coho survey 

reaches. 
b. See “Population Details” for further information on the pass designation. 
c.  Spawner abundance estimate.  Average based on 17 years of data. 
d.  Catch card estimates.  Average abundance based on 17 years of data.   
e.  Counts of non-finclipped fish at Winchester Dam.   
f.  Abundance estimate based on aerial redd counts in South Umpqua. 2002 estimate is still preliminary.  Average 
abundance based on 24 years of data. 
g.  Inferred to pass based on increasing abundance trend and assessment outcomes of North and Upper Umpqua, 
and the observed high degree of correlation between returns in all three areas. 

 

Productivity 

Productivity was estimated using spawner abundance estimates and annual spawner age 
compositions.  Hatchery composition was only included where available.   For other populations, 
estimates were either not available, or hatchery fish were essentially absent from natural 
spawning.  Age compositions were provided by ODFW (pers. comm., Lisa Borgerson, 6/25/04).  
Where possible, only wild fish were included in age composition estimates.  Annual estimates of 
age composition were included when sample sizes were greater than 50.  In other years, an 
aggregate age composition from all years of sampling was used.   Productivity could not be 
estimated for populations without abundance data. 
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Table 27.  Productivity estimates used in evaluating interim criteria for the Coastal Fall 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 
Necanicuma 1993-95, 1997-98 >1.2 >1.2 2.8 10.4 6.5 5 
Nehalem Early-runb Similar to Nehalem Pass 
Nehalem 1994-96, 1998-99 1.4 1.3 0.6 2.1 1.4 4 
Tillamookb 1991, 1993-94, 1997, 1999 0.6 1.0 0.8 1.6 3.1 Pass 
Nestucca 1990, 1993, 1996-98 2.3 1.6 1.5 3.2 1.8 5 
Salmonc 1990-91,93 -- -- 1.3 0.7 1.2 Pass 
Siletzb 1991, 1993, 1995, 1997, 1999 0.7 1.1 0.7 4.7 1.8 Pass 
Yaquina 1990-1993, 1999 9.4 11.3 2.5 2.8 1.4 5 
Alsea 1991, 1993-94, 1997-98 1.0 3.3 1.9 3.8 2.8 4 
Yachats Increasing freshwater harvest trend – indicative of abundance Pass 
Siuslaw 1993-95, 1997-98 2.1 0.8 1.2 1,9 3.8 4 
North Umpqua 1993-94, 1997-99 1.5 0.5 1.8 4.3 13.7 4 
Upper Umpqua 1987-88, 1990, 1993, 1998 2.1 1.8 1.8 2.0 5.3 5 
Lower Umpquad Increasing abundance trend – short term dataset Pass 
Coos 1991-92, 1997-99 3.5 2.6 1.9 3.3 5.2 5 
Coquille 1990, 1993-94, 1996-97  1.7 0.9 1.7 0.7 1.6 3 
Floras 1991, 1993, 1996-98 2.9 1.8 10.6 5.5 2.6 5 
Sixese 1990-91, 1993, 1997, 1999 3.7 4.2 2.0 1.7 1.8 5 
a.  First two years yielded recruits from a brood where no parents were observed.  Recruits not divisible by 0.   
b.  See “Population Details” for further information on pass designation. 
c. Only three years with parent abundance below wild average.  See “Population Details” for explanation of pass 
designation.   
d. Pass designation based on increasing abundance trend, and assessment outcomes for the North and Upper 
Umpqua populations.   
e.  See “Population Details” for this population.  Estimates of productivity may be high.     

Reproductive Independence 

In general, hatchery fractions throughout the SMU were very low (<5%).  Assessments for most 
of the populations within this SMU were based largely on hatchery release levels, observations 
of finmarked fish on the spawning ground in select basins, and anectodal information.  Spawning 
ground observations of finmarked and non-finmarked fish from many basins and years were 
deemed insufficient for use in this assessment due to some data quality concerns.  Spawning 
ground observation data included in this assessment were limited to 2002 and 2003 observations 
in the Nehalem, Siuslaw, Coquille, Wilson (Tillamook), Siletz, and Sixes rivers.   

Hatchery release data were provided by ODFW (pers. comm., Mark Lewis, 4/27/04).  Recoveries 
of finmarked and non-finmarked carcasses during spawning ground surveys were provided by 
ODFW (pers. comm., Briana Sounhein).  Those observations were expanded by hatchery release 
finmark rates downloaded from the RMIS online database (PSMFC 2004).  It was assumed that 
the mark rates of hatchery adults within a basin was the same as the mark rate of hatchery 
juveniles released in that basin.   

Hatchery fractions of fall Chinook on the spawning grounds in the Salmon have been estimated 
by ODFW for the period 1987-2003 (pers. comm., Brian Riggers, 7/28/04).  Those estimates 
were used in assessment of the Salmon.   

Explanation of the pass/fail designation of other populations can be found in the “Population 
Details” section.     
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Table 28.  Reproductive independence estimates used in evaluating interim criteria for the Coastal Fall 
Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1999 2000 2001 2002 2003 Below 10% 
Necanicum Smolt releases average 25,000 – low levels of releases per mile Pass 
Nehalem Early-run No hatchery releases – assumed similar to Nehalem Pass 
Nehalem -- -- -- -- 0% Pass 
Tillamook Smolt releases average 113,000 0% 0% Pass 
Nestucca Few hatchery fish observed Pass 
Salmon 38% 53% 59% 61% 66% 0 
Siletz No recent hatchery releases 1% 1% Pass 
Yaquina Very few marked fish observed on spawning grounds Pass 
Alsea No recent hatchery releases Pass 
Yachats No hatchery releases Pass 
Siuslaw Very few marked fish observed – PST index basin Pass 
North Umpqua Identified by Pacific Salmon Treaty as index basin Pass 
Upper Umpqua Identified by Pacific Salmon Treaty as index basin Pass 
Lower Umpqua Identified by Pacific Salmon Treaty as index basin Pass 
Coos Insufficient data, but large hatchery program Fail 
Coquille -- -- 1% 0% 1% >3 
Floras Limited releases of unfed fry Pass 
Sixes -- --   -- 38% 15% Fail 

Hybridization 
Hybridization has not been identified as an issue for coastal fall Chinook. 

Population Details 
Necanicum 
The only abundance data available were 15 years of counts of fall Chinook during standard coho 
surveys in the Necanicum River  and Ecola Creek.   

Assessment of hatchery to naturally-produced ratios in the Necanicum were difficult because 
hatchery releases were made in that basin, but no spawning ground data were available to get 
empirical estimates of hatchery fractions.  Several population within the SMU with hatchery 
releases and data to estimate hatchery fractions among spawners indicate that the presence of 
hatchery releases does not necessarily indicate high frequencies of hatchery spawners.  The 
Tillamook, Coos, and Coquille each have hatchery releases and have low frequencies of hatchery 
spawners.  The Salmon has high numbers of releases and high hatchery-to-naturally produced 
ratios.  The Sixes has no hatchery releases, but has high hatchery fractions.  It is likely strays 
there result from massive releases in the nearby Elk River.  We examined smolt releases-per-
mile of fall Chinook habitat in the Tillamook, Coos, Coquille, and Salmon and compared them to 
releases-per-mile in the Necanicum.  The intent of the analysis was to examine the relationship 
between releases-per-mile and the pass/fail status of the criterion.  Release per mile in the 
Tillamook, Coos, and Coquille where hatchery fractions among spawners were low ranged from 
332-478.  Releases-per-mile in the Salmon with extremely high hatchery fractions were 5,423.  
Since releases in the Necanicum were only 510 fish-per-mile, we reasoned that the population 
should pass the criterion since the “release density” was similar to other basins that passed the 
criterion.  Use of the Tillamook in this analysis should be taken with some caution because 
hatchery fish are primarily released in the Trask, and mark observations were from the Wilson.  
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This analysis does not take into account rearing and release strategies, freshwater harvest levels, 
or adult removal practices.   

Nehalem and Nehalem Early-run 
The Nehalem Early-run population primarily spawns in Rock Creek and in the mainstem 
Nehalem River above Humbug Creek.   In the late 1980s and early 1990s, ODFW showed that 
there was a spatial segregation in the spawn timing of the early run population and the late run 
population (pers. comm., ODFW, Bob Buckman, 1/28/05).  Early run spawning was past its peak 
generally by mid-October, several weeks before a secondary peak of the fall run population.  We 
examined data provided by ODFW (pers. comm., Brian Riggers, 1/27/05) to determine if that 
segregation still existed.  ODFW has conducted spawner surveys throughout the Nehalem since 
2000 as part of Oregon’s obligation to the Pacific Salmon Treaty.  Spawning survey reaches 
were grouped into five categories, two for early-run and three for fall run.  The two summer run 
categories were “Mainstem Nehalem above Humbug Creek” and “Rock Creek”.  The three fall 
run categories were “Mainstem Nehalem below Humbug Creek”, “Lower Mainstem 
Tributaries”, and “Upper Mainstem Tributaries”.  The upper and lower tributaries were 
distinguished by their position along the mainstem relative to Humbug Creek.   

Examination of the number of carcasses per stream survey (only including surveys where at least 
one carcass was sampled) showed a distinct difference in peak spawn timing between the early-
run spawning areas and the fall run spawning areas (Figure 9).  In 2002, the year with the largest 
sample size, peak spawning in the early-run areas peaked in week 43 and was completed by 
week 47.  In fall run reaches, spawning was initiated in earnest in week 43 and peaked in week 
49 with completion near the end of the year (week 52).  This evidence suggests clear spatial and 
temporal differences in spawning of early-run and fall chinook in the Nehalem.  Less extensive 
data from 2003 corroborates the findings from 2002.   

Nehalem Spawn Timing
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Figure 9.  2002 spawn timing of Chinook in areas of the Nehalem Basin.  The mainstem Nehalem above 
Humbug Creek and Rock Creek are thought to be the main spawning areas for early-run fall Chinook.  
Dataset only included surveys where at least one fish was observed. 
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It was presumed that the Nehalem early-run passed the abundance and productivity criteria 
because abundance trends for the early-run are related to trends of the fall run population.  Using 
spawning survey data from 1989-1993 and 2000-2003, we examined trends in abundance 
indicies for the two populations.  Those were the only two periods with data to index the early-
run population. The two populations were distinguished within spawning surveys based on 
spatial segregation identified above.  In each year, the trend in abundance from the previous year 
(increasing or decreasing) was the same with only one exception (1990).  While increases and 
decreases were not proportionally equal for the two populations, the data provide evidence that 
the two populations are reacting similarly to environmental conditions.  Using this relationship, 
and the fact that the Nehalem population passed both the abundance and productivity criteria, it 
was decided that the Nehalem Early-run population should pass these criteria as well.   

Both of these populations passed the reproductive independence criterion.  No releases of early-
run or later run fall Chinook are made in the Nehalem.  Recoveries of marked carcasses during 
spawning surveys in 2003 suggest that few stray fall Chinook enter the Nehalem.  Of 845 
carcasses sampled, none were hatchery-marked.  While those surveys may target the later-run of 
Chinook, we assumed that stray rates would be similar for the early-run.  Further, the Nehalem 
Basin was identified in the Pacific Salmon Treaty as an index basin because it was presumed to 
be free of hatchery fish influences.   

Tillamook 
Assessment of productivity in the Tillamook using methods applied to other populations yielded 
results that were not believed to accurately reflect the condition of the population.  Using peak 
counts, age compositions, and methods outlined by the interim criteria, productivity in the 
Tillamook was below 1.2 in three of the last five years of below average abundance.  Those five 
years included 1991, 1993, 1994, 1997, and 1999.  These years were selected based on the 
assumption that density dependent factors would not be strong due to below average spawner 
abundance.  This assumption of weak density dependent mechanisms is essential to the 
assessment.  Strong density dependent factors would be indicative of a population at or near 
carrying capacity.  A population at carrying capacity would be expected to approximately replace 
itself.  It would not be expected to meet the criterion of 1.2 recruits per spawner in three of the 
last five years.  

Nicholas and Hankin (1989) indicated that in the early 1980s, juvenile fall Chinook in Tillamook 
Bay were very abundant and well distributed.  In addition, they termed the Tillamook Bay as a 
“high stocking density” rearing area leaving little room for additional recruitment.  In sampling 
by the Tillamook Estuaries Partnership in the late 1990s, they found that juvenile chinook were 
abundant and well distributed in the bay.  Further, sampling at outmigrant traps in the Little 
North Fork Wilson and Little South Fork Kilchis have recently shown extraordinary production 
of juvenile Chinook (in excess of 1 million juveniles) even though these basins contain a small 
portion of the spawing habitat within Tillamook Bay tributaries.  Spawner densities in the early 
1980s at the time of the Nicholas and Hankin study and the late 1990s are similar (23-53 
spawners per mile compared to 32-35 spawners per mile).  The juvenile production data would 
indicate that full seeding is somewhere at or below these spawner levels.  Spawner levels 
examined in our productivity estimate ranged from 22-61 spawners per mile with four years 
greater than 50 spawners per mile).  This suggests that years in which productivity estimates 
were examined, the Tillamook had exceeded full seeding, density dependent mechanisms were 
occurring, and recruits per spawner was unlikely to meet the criterion of 1.2.   If we were to 
examine R/S estimates only in years with less than 50 spawners per mile, we find that 1.2 would 
have been exceeded in all five years (1981-84 and 1999 broods).  Fifty spawners per mile is at or 
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above the level we would expect to see full seeding based on juvenile production information, 
but below the 30-year average abundance.  Citing the preceding information, we determined that 
the population passed the criterion.  In this instance, it was determined based on juvenile 
production information that the 30-year average abundance over-estimated full seeding, and 
resulted in an overly-conservative evaluation of the productivity criterion.   

The Tillamook population passed the reproductive independence criterion.  Significant hatchery 
releases have been made in Tillamook Bay tributaries over the past decade.  Unfed fry releases 
have ranged from 10,000-400,000 annually, and smolt releases from 100,000-170,000 annually.  
Despite these releases, Kostow (1995) suggested that stray rates in the Tillamook population 
were low.  This was based on data from a 1990 ODFW creel survey that showed 10% of fall 
Chinook harvested in Tillamook Bay were hatchery origin, and the presumption that returns of 
naturally-produced fall Chinook were healthy.  Hatchery releases into the Tillamook have 
decreased since the mid 1980s.  Nicholas and Hankin (1989) reported that 300,000 fingerlings 
and 150,000 smolts were released annually into Tillamook Bay tributaries in the 1980s.  Releases 
from 1998-2002 averaged 180,000 unfed fry and 105,000 smolts.  Reductions in release levels 
led us to presume that stray rates have been reduced and at largest would be expected to be less 
than 10%.  This presumption is supported by spawning ground observations in 2002 and 2003 
that suggest stray rates in the Tillamook population are very low.  No fish out of 675 carcasses 
sampled in the Wilson in 2002 and 2003 were finmarked.  Not all coastal fall Chinook are 
finmarked, but 30-50% of juveniles released in the Trask were marked between 1990 and 2000 
(PSMFC online data 2004).     

Nestucca 
The Rhoades Pond STEP rearing project began releasing 40,000-100,000 smolts beginning in 
2000.  The Nestucca population passed the reproductive independence criterion because age four 
and five fish from those releases would not begin returning until 2003, so at least three of the last 
five years would have had very few hatchery spawners (assuming low out-of-basin stray rates).  
Spawner surveys in 2004 indicate that hatchery fractions have remained low despite returns from 
the hatchery program.  Expansion of finmarks observed on the spawning ground by hatchery 
mark rates indicated that only 4.6% of naturally spawning fish were of hatchery origin.   

Salmon 
Abundance estimates and hatchery-to-naturally produced ratios in the Salmon population were 
provided by ODFW (pers. comm., Brian Riggers, 7/28/04).  Productivity could be estimated for 
the 1987-1997 broods.  In only three years was total parent abundance below the average 
naturally-produced abundance.  In two of those three years, recruit per spawner estimates 
equaled or exceeded 1.2.  This result was cited as the reason for the Salmon population to pass 
the productivity criterion.  This method is consistent with the assessment of reproductive 
independence for coho in the Clatskanie when only three years of estimates were available.   

Hatchery-to-natural ratios estimated based on spawning ground surveys were used in this 
assessment.  Spawning ground estimates are corroborated by estimates from the freshwater 
fishery which over the past 17 years have averaged 6% higher than ratios on the spawning 
ground (49% compared to 43%).   

Siletz 

Assessment of productivity in the Siletz population using methods applied to other populations 
yielded results that were not believed to accurately reflect the population.  Using peak counts, 
age compositions, and methods outlined by the interim criteria, productivity in the Siletz was 
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below 1.2 in three of the last five years of below average abundance.  Those five years included 
1991, 1993, 1995, 1997, and 1999.  These years were selected based on the assumption that 
density dependent factors would not be strong due to below average spawner abundance.  This 
assumption of weak density dependent mechanisms is essential to the assessment.  Strong 
density dependent factors would be indicative of a fish population at carrying capacity.  A 
population at carrying capacity would be expected to approximately replace itself.  It would not 
be expected to meet the criteria for of 1.2 recruits per spawner in three of the last five years.  

Nicholas and Hankin (1989) indicated that for the 1977-1986 Siletz fall chinook brood years, 
juvenile abundance in the Siletz estuary was generally high and size of fish was small.  This 
indicates density dependent mechanisms were coming into play.  However, the spawner 
abundances in the years examined under the productivity assessment are within the range 
observed in years evaluated by Nicholas and Hankin (1989) where density dependent factors 
were operating.   

Nicholas and Hankin also identified that in a year with very low chinook spawner success due to 
extended drought (1976), Siletz fall chinook average size at ocean entrance was estimated at 13.4 
cm.  This is much larger than the size of juvenile chinook for the 1977-1986 broods, and much 
larger than anything seen in seining by ODFW from 1997-1999 (pers. comm., B. Buckman, 
1/12/05).  This reaffirms density dependent mechanisms are substantial in all but the most 
exceptional years and that the Siletz is near habitat carrying capacity.   

Zhou and Williams (2000) determined maximum sustained yield (MSY) and maximum sustained 
production (MSP) values for Siletz fall chinook.  They estimated MSY at 2,400 to 4,700 
spawners and MSP at 2,900 to 4,800 spawners which correlated to redd densities of 17-35 
spawners per mile.  Parent redd densities in years analyzed for the productivity assessment 
ranged from 30.9-50.9, well above the MSY level. Further, Zhou and Williams (2000) found that 
the Siletz is a highly productive stock with an average pre-harvest recruit per spawner estimate 
of 4.3 (1967-1991 broods).   

Given the combination of the outmigrant study and stock-recruitment analysis we found it 
reasonable to conclude that the Siletz population is sufficiently productive to pass the interim 
criterion.  Failure to pass under original assessment methods resulted from over-estimation of the 
abundance level at which density dependence in the Siletz begins to occur (30-year average 
abundance). 

The Siletz population passed the reproductive independence criterion because no hatchery 
releases of fall Chinook have been made in this basin, and among basin stray rates have been 
documented to be low.  In 2002 and 2003, only five of 770 carcasses sampled were hatchery 
finmarked.  Marking rates of juveniles released from the Yaquina and Salmon (nearby hatchery 
programs) have been 70% from 1997-2000 (PSMFC online data 2004).  The Siletz was 
identified in the Pacific Salmon Treaty as an index basin because it was presumed to be free of 
hatchery fish influences.   

Yaquina 
The Yaquina population passed the independence criterion based on observations of finclipped 
and non-finclipped fish during spawning ground surveys in the past five years.  Over five years, 
only two of 900 fish have been marked, and zero out of 650 in the last two years.  While not all 
fall chinook juveniles released on the Oregon coast are marked, mark rate observations among 
adults in the Yaquina are so infrequent it can safely be said that hatchery fractions have been 
below 10%.     
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Alsea 
The Alsea population passed the reproductive independence criterion because no hatchery 
releases of fall Chinook have been made in this basin since 1996.   

Yachats 
The only index of abundance in the Yachats population was from salmon catch card data.  
Harvest estimates were available from 1987-2003 and showed a clear increasing trend.  
Estimating recruits per spawner with catch card data may be misleading, but the increasing trend 
in harvest and the outcome of assessments for the remainder of the SMU served as sufficient 
evidence for a pass of the criterion.  Harvest-based abundance indices may be biased by variable 
fishery effort although effort is often positively correlated with abundance.  As a result, harvest-
based indices would tend to be inflated in large return years and deflated in low return years.  
Juvenile production in Tenmile Creek (just south of the Yachats) lends support to the pass of 
both the abundance and productivity criteria.  Since 1992, juvenile production in Tenmile Creek 
has increased nearly every year through 2003 from 587 juveniles to 35,176.  There was a major 
decrease in production in 2004 with only 2,932 juveniles emigrating, but this is still substantially 
greater than the 1992-1995 estimates.   

Siuslaw 
The Siuslaw population passed the reproductive independence criterion because no hatchery fall 
Chinook are released in this basin, and observations of finmarked and non-finmarked carcasses 
on the spawning ground the last two years indicate stray rates are very low.  In the last two years, 
only 28 marked carcasses have been observed during fall Chinook surveys out of a total of 4,446 
carcasses.  At an adult trap near Mapleton, only eight out of 2,850 fish have been adipose 
finclipped since 2001.  Further, the Siuslaw was identified by the Pacific Salmon Treaty as an 
index basin because it was presumed to be free of hatchery influences.   

North/Upper/Lower Umpqua 
Abundance data were only available for the Lower Umpqua population for 1999-2003 from 
surveys in Mill and Camp creeks.  In those years, there has been a marked increase in abundance 
to high levels (241 fish/mile).  We assumed that the increasing trend and positive assessment 
outcomes for both the North and Upper Umpqua populations were sufficient evidence for a pass 
designation for both abundance and productivity in the Lower Umpqua.     

All of the Umpqua populations passed the reproductive independence criterion.  The Umpqua 
basin was identified in the Pacific Salmon Treaty as an index basin because it was presumed to 
be free of hatchery fish influences.  Less than 1% of fall Chinook observed in surveys in Mill 
and Camp creeks spawning surveys have been of hatchery origin.  In addition, less than 2% of 
the fall Chinook captured at Smith River Falls have been hatchery fish.   

Sampling at weirs in the Umpqua has also shown very low hatchery ratios.  Less than 1% of fish 
captured at traps at Tidewater and Happy Valley have had fin clips.  The hatchery release mark 
rate of these recovered fish is unknown, but even if it is very low (5-10%), hatchery fractions 
would still be under 10%.   

Coos 
The Coos population failed the reproductive independence criterion.  Significant releases of 
hatchery fish have been made into the Coos.  Roughly two million fingerlings and 100,000 
smolts have been released annually over the last 10 years.  The low mark rates of hatchery fish 
made it impossible to accurately estimate the percentage of hatchery fall chinook in natural 
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spawning areas from recovered fin-clipped carcasses.    Due to the high number of hatchery fish 
released and insufficient data to accurately assess reproductive independence, a precautionary 
approach was taken and the population failed the criterion.   

Data from the adult trap at Dellwood (1998-2000) confirm that hatchery fractions are low.  
Observations of finmarked fish have ranged from 1.2-4.4%.  Between 1994-1999, mark rates of 
juvenile fall chinook released in the Coos were consistently near 15% (PSMFC online data 
2004).  Using this rate to expand observations of marked fish yields hatchery fractions in 1999-
2000 of 8%.  The 1998 expanded hatchery fraction at Dellwood Trap was estimated to be 37%.  
Since two of three years with data are below 10%, and hatchery release levels have remained 
fairly consistent, the population passed the criterion.   

Coquille 
The Coquille population passed the reproductive independence criterion based on adult trapping 
at Arago, and observations of finmarked fish during spawning surveys in 2003.  In those years, 
only 10 of 2,395 fish at Arago (2001-2003) and six of 1,106 on the spawning grounds have been 
marked.  Since 1993, 30-80% of juvenile fall Chinook released in the Coquille have been 
adipose fin-clipped (PSMFC online data 2004).  With those mark rates, it is unlikely that 
hatchery fractions in the Coquille would exceed 10% based upon observed marked to unmarked 
rates.  In addition, the Coquille was identified in the Pacific Salmon Treaty as an index basin 
because it was presumed to be free of hatchery fish influences despite consistent annual hatchery 
smolt releases of 100,000.  The numbers presented in Table 28 represent expanded estimates 
from the Arago trap. 

Floras 
The Floras population passed the reproductive independence criterion because limited releases 
have been made there.  A small number of unfed fry from the Elk River Hatchery have been 
released into the Floras over the last decade.  This assessment may be in error if significant 
numbers of Elk River fish are straying into the Floras.  Hatchery releases are not made in the 
Sixes, but significant numbers of fish (likely Elk River releases) stray into the Sixes which is just 
south of the Floras.   

Sixes 
Straying of Elk River fall Chinook (Rogue SMU) into the Sixes population has been a consistent 
occurrence over the years and we felt it reasonable to assume that the Sixes would fail the 
reproductive independence criterion.  In the early 1990s, it was estimated that stray rates in the 
Sixes may be near 20% (Kaczynski and Palmisano, 1993 as cited in NMFS 1998).  Spawning 
ground surveys in the Sixes in 2002-2003 showed that 24% and 9% of carasses were finmarked.  
Juvenile marking rates in the Elk River were 60-65% in years that would have produced the 2003 
returns (PSMFC online data 2004).  Expanded mark rates gave a hatchery fraction of 38% and 
15% in 2002 and 2003 respectively.  Estimates of productivity included both naturally-produced 
and hatchery-produced fish as recruits because hatchery-to-naturally produced ratios were 
uncertain prior to 2002.   

Assessment Conclusions 

This SMU includes 18 populations between the Necanicum and Sixes basins.  Spawner returns to 
these basins have been strong in recent years, and hatchery influence is generally low.   The 
SMU met all six criteria so the near-term sustainability of the population is not at risk.  
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Figure 10.  Assessment outcome for the six interim criteria with reference to the 80% threshold identified by 
the NFCP.   
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Necanicum – Coastal Fall Chinook 
The Necanicum population passed all of the interim 
criteria.  Abundance was indexed by peak counts of 
fall Chinook during standard coho surveys since 
1989.  Hatchery releases of about 25,000 smolts are 
made annually, but the release levels are small in 
comparison to basin size.  All of the historically 
accessible habitat remains accessible today with the 
exception of habitat losses in streams not reflected at 
the 1:100,000 scale.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Nehalem (early) – Coastal Fall Chinook 

 
 
The Nehalem early-run population was identified as a “summer run” by Kostow (1995).  These fish begin 
entering the Nehalem as early as July, and the end of their arrival overlaps with the beginning of fall Chinook 
arrivals in September.  Little abundance data were available for this population, but the reproductive 
independence criteria was passed because no hatchery fall Chinook are released into the Nehalem.  Abundance 
and productivity were presumed to pass because what little abundance data exists suggest that the early-run and 
fall run Nehalem populations fluctuate similarly and the fall run population passed both of these criteria.     

 Assessment Outcome 

 
  
   
  

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Nehalem – Coastal Fall Chinook 

 
The Nehalem population passed each of the interim criteria.  Abundance has been monitored via standard index 
spawner surveys since 1952.  Returns have been steadily increasing since monitoring efforts began.  Productivity 
has varied cyclically with periods of high productivity followed by low periods.  No releases of fall Chinook are 
made into the Nehalem.  Recoveries of finmarked carcasses during spawning surveys in 2003 suggest very few 
hatchery fish stray into the basin.    
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Tillamook – Coastal Fall Chinook 
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The Tillamook population passed each of the criteria.  Abundance has been monitored via standard surveys since 
1950.  Returns have varied widely with recent numbers being near average for the entire time period.  Productivity 
has generally been less than the criterion of 1.2 over the last 10 broods.  Limited juvenile data, when compared to a 
juvenile sampling study from the 1980s, indicates that the Tillamook populations are consistently fully seeded, and 
in years below full seeding levels, productivity is high.  While significant hatchery releases have been made in the 
basin, the available evidence suggests that stray rates are less than 10%.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Nestucca – Coastal Fall Chinook 

 

0

100

200

300

400

500

600

1947 1957 1967 1977 1987 1997
Spawning Year

A
bu

nd
an

ce
 (P

ea
k 

co
un

t/m
ile

) 

 

0
1
2
3
4
5
6
7
8
9

1949 1959 1969 1979 1989 1999
Brood Year

R
ec

ru
its

/S
pa

w
ne

r

 
The Nestucca passed each of the interim criteria.  Abundance has been monitored since 1947, and while it has 
fluctuated widely, has shown no consistent increasing or decreasing trend.  In 2000, Cedar Creek Hatchery 
began releasing 40,000 – 100,000 smolts annually.  Spawning surveys in 2004 which should include returns 
from those releases indicate that hatchery ratios are less than 10%.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Salmon – Coastal Fall Chinook 
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The Salmon population passed each of the criteria with 
the exception of reproductive independence.  
Abundance mark-recapture estimates have been used to 
estimate the total spawning population since 1986.  
Those estimates were adjusted by hatchery-to-naturally 
produced fractions of fish observed on the spawning 
ground.  Hatchery fractions have been increasing since 
monitoring began in 1987.  Estimates have typically 
been greater than 50% since 1994.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Fail Pass 
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 Siletz – Coastal Fall Chinook 

 

The Siletz population passed each 
of the criteria.  Abundance has 
been monitored via standard 
spawner surveys since 1952, and 
has gradually increased since 
surveys began.  Hatchery fall 
chinook are not released into the 
Siletz, so it was unlikely hatchery 
fractions on the spawning ground 
exceeded 10%.  Juvenile 
monitoring data and stock 
recruitment analysis suggest that 
the population is highly productive 
despite the fact that only two of 
the last five years of below 
average abundance had R/S levels 
of 1.2 or greater.  It is believed 
that the 30-year average 
abundance was not a good 
indicator of full seeding.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Yaquina – Coastal Fall Chinook 
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The Yaquina population passed each of the criteria.  Abundance has been monitored via standard spawner surveys 
since 1954, and productivity has been high in years of low abundance.  Spawning ground observations of 
finmarked and non-finmarked fish suggest that natural spawning by hatchery fish is a rare occurrence.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Alsea – Coastal Fall Chinook 

 
The Alsea population passed each of the criteria.  Abundance is monitored via standard index spawner surveys, 
and has been steadily increasing since the late 1970s.  Productivity has consistently been above the criterion of 1.2.  
Hatchery fall Chinook have not been released in the Alsea since 1996.  
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Yachats – Coastal Fall Chinook 

 
 
The Yachats population passed each of the criteria.  
Abundance and productivity assessments were based 
on freshwater harvest estimates in the Yachats 
because no other monitoring data were available.  
Harvest levels have been increasing consistently 
since 1990 indicating improved abundance and good 
productivity.  No hatchery releases of fall Chinook 
are made into the Yachats, so it was presumed that 
hatchery straying was not occurring, or at least was 
less than 10%.  All of the historically accessible 
habitat remains accessible.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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 Siuslaw – Coastal Fall Chinook 

 
The Siuslaw population passed each of the criteria. Abundance has been monitored via standard spawner surveys 
since 1953, and has been steadily increasing since the early 1970s.  No hatchery releases of fall Chinook are made 
into the Siuslaw, so it was presumed that hatchery straying was not occurring, or at least was less than 10%.  
Spawning ground observations and data from an adult trap suggest hatchery fractions since 2001 have been very 
low (<2%).   
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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 Fall Chinook 

 

The North Umpqua population passed each of the criteria.  Abundance has been monitored at Winchester Dam 
since 1947.  Counts have been highly variable, and currently are at near average levels.  At times, productivity has 
been high, but in general has remained near 1.0.   Periods of high abundance have coincided with periods of low 
productivity.  As in the rest of the Umpqua, natural spawning by hatchery fall Chinook was not considered to be a 
significant issue.  Recent data from around the Umpqua basin supports this conclusion.    
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Upper Umpqua – Coastal Fall Chinook 
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The Upper Umpqua population passed each of the interim criteria.  The Upper Umpqua encompasses the Umpqua 
Basin upstream and including Elk Creek, but excluding the North Umpqua. Abundance estimates have been made 
by expanding aerial redd counts in the South Umpqua.  Estimates have fluctuated widely, but are currently among 
the highest levels observed.  As in the rest of the Umpqua, natural spawning by hatchery fish was not considered to 
be a significant issue.     

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Lower Umpqua – Coastal Fall Chinook 
  

The Lower Umpqua population passed each of the criteria for which it could be assessed.  No assessment could be 
made for productivity because abundance data for the Lower Umpqua do not exist.  Abundance was presumed to 
have passed because all populations within the SMU with abundance data passed. Productivity was passed because 
the North and Upper Umpqua populations passed the criterion.  It is expected that these three populations would 
react similarly to environmental conditions. The Umpqua basin as a whole was considered to have minimal 
spawning by hatchery fish, so it was presumed that the population passed the independence criterion.  The 
population maintains access to nearly all of its historically accessible habitat.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Coos – Coastal Fall Chinook 

 
The Coos population passed five of the six criteria.  Abundance has been monitored via standard surveys since 
1974.  Though abundance has been up and down, it has most recently reached record highs.  The population failed 
the reproductive independence criterion due to a large hatchery program, insufficient data and the need to take a 
precautionary approach. 
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Coquille – Coastal Fall Chinook 
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The Coquille population passed each of the criteria.  Abundance has been monitored via standard surveys since 
1958, and abundance has been consistently increasing.  Adult trapping information and spawning ground 
observations from 2003 support the conclusion that few hatchery fish are spawning naturally. Productivity has 
been above 1.2 in many years since 1958, and was consistently greater than the replacement rate of 1.0.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Floras – Coastal Fall Chinook 
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The Floras population passed each of the criteria.  Abundance in the Floras has been monitored via standard 
spawning surveys since 1986 and has shown an increasing trend.  Small releases of hatchery fish are made into the 
basin, but straying of adults onto natural spawning grounds was thought to be low.  In 2003, all 47 carcasses 
recovered on the spawning ground were unmarked.   
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Sixes – Coastal Fall Chinook 

    
The Sixes population passed each of the criterion with the exception of reproductive independence.  Straying of 
Elk River fall Chinook into the Sixes has been a persistent issue.  Those strays were probably greater than 10% 
of the spawning population in most years.  Data from 2002 and 2003 support this conclusion.  Abundance in the 
Sixes has been monitored by standard surveys since the 1960s.  Since annual estimates of hatchery-to-naturally 
produced fractions were not available, both the abundance and productivity graph estimates include hatchery 
fish.  Abundance has likely been over-represented, and productivity may not be representative of the natural 
population.     
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Assessment Outcome 

 

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

Existing Populations 

The Rogue Fall Chinook SMU is made up of ten populations within the Klamath Mountains 
Province (KMP) in southwest Oregon (Table 28).  Each of the populations is still in existence.   
Table 28.  Population list and existence status for the Rogue Fall Chinook SMU.   

Exist Population Description 
Yes Winchuck Winchuck River basin. 
Yes Chetco Chetco River basin. 
Yes Pistol Pistol River basin. 
Yes Lower Rogue Rogue River tributaries downstream from mouth of Illinois River.  
Yes Hunter  Hunter Creek basin. 
Yes Euchre Euchre Creek basin. 
Yes Illinois Illinois River basin. 
Yes Rogue Rogue River basin upstream of Illinois River excluding Applegate River 

basin. 
Yes Applegate Applegate River basin. 
Yes Elk Elk River basin.   

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas.  Many populations 
show “0 miles inaccessible” (Table 29).  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 74% of freshwater 
wetland and saltwater marsh habitat has been lost or converted to other habitat types in basins 
within the coastal coho SMU since 1850.  Though the proportion of habitat lost in this SMU may 
be different, this estimate gives a sense of the potential loss of estuary habitat.   
Table 29.  Habitat accessibility data used in evaluating interim criteria for the Rogue Fall Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Winchuck 36 0 100% 
Chetco 76 0 100% 
Pistol 26 0 100% 
Lower Rogue 58 0 100% 
Hunter 10 0 100% 
Euchre 14 0 100% 
Illinois 174 0 100% 
Rogue 247 0 100% 
Applegate 85 0 100% 
Elk 42 0 100% 
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Abundance 
Abundance within the SMU has been indexed via standard spawner surveys in the Winchuck, 
Pistol, Chetco, Lower Rogue, Hunter, and Euchre populations.  Those data were provided by 
StreamNet (2004) and ODFW online data (2004g and 2004h).  The Chetco is the only one of 
these populations with significant hatchery fish among spawners, so it was the only basin for 
which the peak count was adjusted to reflect contributions of naturally produced fish only.  
Returns to the Applegate and Rogue were indexed via carcass surveys by ODFW in the 
mainstems of those two rivers (pers. comm., Kelly Moore, ODFW, 2/16/05).  The spawning 
areas surveyed include the spawning habitat most intensively used by fall Chinook in those two 
rivers.   

Elk River abundance estimates were provided by Williams (2004) and ODFW (pers. comm., 
Brian Riggers, 6/24/04) based on Elk River fall Chinook run reconstructions.  No abundance 
estimates were available for the Illinois, but it was assumed to have passed because abundance 
levels were strong in the other adjacent populations.     
Table 30.  Abundance estimates (adult indices) used in evaluating interim criteria for the Rogue Fall Chinook 
SMU. 

  30 Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 1998 1999 2000 2001 2002 2003 2004 of Average 
Winchucka 18 4.5 -- -- 1 11 19 15 14 4 
Chetcoa,b 33 8 -- -- 15 22 18 9 11 5 
Pistola,c 52 13 -- -- 5 62 155 48 243 4 
Lower Roguea,d 126 32 -- -- 124 264 489 647 294 5 
Huntera,e 12 3 -- -- 1 31 18 16 1 3 
Euchrea,e 6 1.5 -- -- 0 12 8 1 2 3 
Illinois No surveys – Assessment based on outcomes for other populations Pass 
Roguef,g 2,475 619 -- -- 1,192 2,802 5,547 6,848 3,890 5 
Applegatef,h 4,622 1,156 -- -- 2,400 4,300 7,194 8,755 4,978 5 
Elki 1,695 424 2,028 2,545 1,911 1,465 1,618 -- -- Fail 
a.  Peak count of live and dead fish per mile.   
b. Average based on 18 years of data since 1987. Reflects contributions by naturally produced fish only. 
c. Average based on 27 years of data since 1974. 
d. Average based on 18 years of data. 
e. Average based on 19 years of data since 1986. 
f.  Carcass counts in index reaches. 
g. Average based on 26 years of data.   
h.  Average based on 28 years of data. 
i.  See “Population Details” for explanation of failure designation. 

Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  Hatchery composition was only included where available which 
included the Elk population in all years and Chetco population in 1987-2003.  For other 
populations, estimates were either not available, or hatchery fish were essentially absent from 
natural spawning.  Age compositions were provided by ODFW (pers. comm., Lisa Borgerson, 
6/25/04).  Annual estimates of age composition were included when sample sizes were greater 
than 50.  In other years, an aggregate age composition from all years of sampling was used.   
Productivity could not be estimated for the Illinois population, but it was assumed to have passed 
because a majority of populations within the SMU passed, and habitat conditions within the 
Illinois are as good as or better than the SMU average.   
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Table 31.  Productivity estimates used in evaluating interim criteria for the Rogue Fall 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 
Winchuck 1990-91, 1993, 1997, 1999 12.4 2.1 2.3 0.7 1.0 3 
Chetco 1984, 1987, 1990, 1999 -- 2.0 1.3 2.7 2.3 >4 
Pistol 1991-93, 1995, 1997 3.1 1.8 2.2 6.6 2.7 5 
Lower Rogue 1996-2000 2.9 11.4 14.2 18.0 3.8 4 
Hunter 1989-92, 2000 2.4 2.8 5.8 12.2 8.4 5 
Euchrea 1995-97, 1999-2000 1.3 0.4 6.2 1.5 >1.2 4 
Illinois Assessment based on outcomes for other populations Pass 
Rogue 1995-99 0.5 0.5 3.4 3.1 12.3 3 
Applegate 1995-99 0.9 0.5 4.8 2.5 5.8 3 
Elk 1976, 1981, 1991-92, 1997 0.6 0.9 0.4 0.6 1.2 1 

a.  In year 5, recruits were yielded from a brood where no parents were observed.  Productivity at least 1.2.   

Reproductive Independence 
Estimates of hatchery contributions on the spawning ground were available for the Elk 
population for each year since 1970.  Those estimates were provided by Williams (2004) and 
ODFW (pers. comm., Brian Riggers, 6/24/04).  Observations of finmarked and non-finmarked 
fish on the spawning grounds in 2002 and 2003 in the mainstem Rogue and Applegate provide 
insight into hatchery contributions in these populations.  Ratios of marked to unmarked fish were 
adjusted by hatchery mark rates of juvenile fall Chinook released in the Elk River to estimate 
hatchery-to-naturally produced ratios in each population.  Approximately 67% of juveniles 
released in the Elk River are marked.  Mark observations were provided by ODFW (pers. 
comm., Briana Sounhein, 6/15/04).  In the Chetco, hatchery-to-naturally produced ratios have 
been determined by ODFW since 1987 using scale analysis.   

The Winchuck, Lower Rogue, Hunter, Rogue, Pistol, and Applegate populations each passed 
because hatchery release levels in these basins are either non-existent or very low.  These 
assessments are supported by spawning ground observations in the mainstem Rogue and 
Applegate which suggest hatchery fractions among spawners are very low.    
Table 32.  Reproductive independence estimates used in evaluating interim criteria for the Rogue fall 
Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1998 1999 2000 2001 2002 2003 < 10% 
Winchuck No hatchery releases Pass 
Chetco -- 25% 28% 25% 26% 13% 0 
Pistol Insufficient data – no hatchery releases Pass 
Lower Rogue Insufficient data  Pass 
Hunter Insufficient data – no hatchery releases Pass 
Euchre Insufficient data – no hatchery releases Pass 
Illinois Insufficient data – no hatchery releases Pass 
Rogue -- -- -- -- 1% 0% Pass 
Applegate -- -- -- -- 0% 0% Pass 
Elk 54% 59% 45% 78% 76% -- 0 

a.  See “Population Details” for explanation of pass designation.   
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Hybridization 
Hybridization has not been identified as an issue for Rogue fall Chinook. 

Population Details 
Chetco 
Productivity estimates could be made back through the 1984 brood.  Parent abundance levels 
were below the natural average abundance level in only four of those years.  Since recruits per 
spawners were greater than 1.2 in all four of those four years, the population passed the criterion.    

Lower Rogue 
Standard surveys are conducted annually in multiple reaches in the Lower Rogue.  Peak counts 
per mile for the Lobster and Jim Hunt standard survey reaches were averaged to index 
abundance for the Lower Rogue population.  Age compositions used to estimate productivity 
were a composite from fish collected in the Lower Rogue and other small nearby ocean 
tributaries such as Hunter and Euchre creeks.   

Hunter and Euchre 
The Euchre population passed the distribution criterion based on full accessibility to historical 
habitat.  It should be noted that abundance has been low in recent years raising the possibility 
that the population may not be utilizing 50% of its habitat.   

Age compositions used to estimate productivity were a composite from fish collected in the 
Lower Rogue and other small nearby ocean tributaries which include Hunter and Euchre creeks.   

Elk 
The Elk population failed the abundance criterion because hatchery spawners have made up 
greater than 50% of the natural spawning population over the last four generations.  So many 
hatchery spawners are present that parent abundance was never below the 30-year average 
abundance of naturally-produced fish.  To assess the population for the productivity criterion, the 
five years of lowest parent abundance between 1970 and 1997 were evaluated.  Only once in that 
time period did recruits per spawner equal or exceed 1.2.   

Assessment Conclusions 
This SMU includes ten populations within coastal basins of the Klamath Mountains Province in 
southwestern Oregon.  Spawner returns to these basins have been strong in recent years, and 
hatchery influences are generally low.  The SMU met all six criteria so its near-term 
sustainability is not at risk.  Significant spawning by hatchery fish within the Elk basin caused 
that population to fail three of the six interim criteria. 
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Figure 11.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Winchuck – Rogue Fall Chinook 
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The Winchuck population passed each of the interim criteria.  Abundance has been monitored via standard surveys 
since 1963.  Returns have varied with no clear trend over the last 30 years.  Counts during the last 30 years have 
not approached peaks observed during the 1960s and 1970s although peak counts may have exceeded the systems 
average capacity.   Little data were available to evaluate the reproductive independence, but there are no hatchery 
releases, and spawning ground data from the last couple of years indicate that straying in the basin is minimal. 
 Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Chetco – Rogue Fall Chinook 
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The Chetco population passed each of the criteria with the exception of reproductive independence.  Abundance 
has been monitored via standard surveys since 1971 and returns have shown a declining trend since those surveys 
began.  The abundance graph above shows the peak counts in the Chetco adjusted by hatchery-to-naturally 
produced ratios to only reflect naturally-produced contributions to spawning.  Some hatchery fish are released in 
the Chetco, and examination of scales collected from carcasses has shown consistently high hatchery contributions 
to natural spawning.   
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Pistol – Rogue Fall Chinook 

 
The Pistol population passed each of the criteria.  Abundance has been monitored via standard surveys since 1961.  
Returns have been highly variable the past 25 years.  There are no hatchery releases in the Pistol, so it was 
presumed that the population passed the independence criterion.    
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Lower Rogue – Rogue Fall Chinook 
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The Lower Rogue population passed each of the criteria.  Abundance has been monitored in several index reaches 
within the basin since 1987.  The graph above reflects an average of survey results from the Lobster and Jim Hunt 
reaches.  Abundance has increased sharply in the last four years.  Hatchery fractions are thought to be negligible 
because hatchery release levels in the Lower Rogue are low.   
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Hunter – Rogue Fall Chinook 

 
The Hunter population passed each of the criteria.  Abundance has been monitored in the basin since 1986.  
Hatchery fractions are thought to be negligible because hatchery releases are not 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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Euchre  – Rogue Fall Chinook 
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The Euchre population passed each of the criteria.  
Abundance has been monitored in the basin since 
1986.  Hatchery fractions are thought to be negligible 
because hatchery releases are not made in the basin.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Illinois – Rogue Fall Chinook 

 
The Illinois population passed the four criteria for which it could be assessed.  Abundance and productivity could 
not be assessed because no empirical abundance data were available.  It was assumed that the Illinois passed each 
of these criteria because a majority of populations in the SMU passed, and habitat conditions with the Illinois are 
as good as or better than the SMU average. Reproductive independence was passed because no hatchery releases 
are made in the Illinois basin.     
 

 Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Rogue – Rogue Fall Chinook 
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The Rogue population passed each of the interim criteria.  Abundance was indexed via carcass surveys in the 
middle Rogue.  Carcass counts in the last four years have been higher than all but one year in the 26 year record.  
Stray rates in 2002 and 2003 were very low.  It was assumed that these surveys were fairly representative of other 
years.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Applegate – Rogue Fall Chinook 

 
The Applegate population passed each of the interim criteria.  Abundance was indexed via carcass surveys in the 
lower Applegate.  Returns have been higher than average the past three years.  Productivity was above the criterion 
of 1.2 in three of the last five years.  No fall Chinook are released in the Applegate, and spawning ground surveys in 
2002 and 2003 showed no naturally-spawning hatchery fish.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Elk – Rogue Fall Chinook 
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The Elk population passed the distribution and hybridization criteria, but failed abundance, productivity, and 
independence.  The reason each of those was failed was because hatchery fish make up a large portion, and in 
some years a majority, of natural spawners.  The abundance criterion was failed because naturally-produced fall 
Chinook trends may be masked by production from naturally spawning hatchery fish.  Productivity was below the 
interim criteria in every year since 1970.   
Assessment Outcome 

 
 

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

Existing Populations 
This SMU includes nine populations in Columbia River tributaries between the Columbia River 
mouth and Fifteenmile Creek.   A mainstem Columbia River population may exist, but it was not 
assessed under this report.  The near-term sustainability of the SMU is at risk with one 
population extinct (Sandy winter-run), and several others with extremely low returns or a high 
degree of hatchery influence.  Numerous hatcheries in both Oregon and Washington release fall 
chinook which spawn in tributaries within this SMU.  The mainstem Columbia population was 
not considered in the assessment outcome of this SMU because its status is poorly understood as 
well as its dynamics with tributary populations in both Oregon and Washington.     
Table 33.  Population list and existence status for the Lower Columbia Fall Chinook SMU.   

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

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

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

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

downstream of Willamette Falls. 
Yes Sandy Late-run Sandy River basin (Oct-Dec timing). 
No Sandy Winter-run Lower Sandy River basin (winter run) (Jan-Feb timing). 
Yes Hood Hood River basin plus other Columbia River tributaries from Eagle Creek 

to Fifteenmile Creek.   
Uncertain Mainstem Mainstem Columbia River from mouth to The Dalles Dam.   

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas. Several 
populations show “0 miles inaccessible” (Table 34).  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. 
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Table 34.  Habitat accessibility data used in evaluating interim criteria for the Lower Columbia Fall Chinook 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Youngsa 44 6 87% 
Biga 29 0 100% 
Clatskanie 10 0 100% 
Scappoose 17 0 100% 
Clackamas 38 0 Failb 
Sandy Late-run 22 5 82% 
Sandy Winter-runc Extinct population 
Hood 28 1 96% 
Mainstem Not assessed 
a. Small amount of habitat blocked by hatchery facilities, but not quantified.  See “Population Details” for more 

information.   
b. Low returns indicate that usage does not exceed 50% of historically-used habitat.   
c.  23.4 miles of historic habitat remain accessible.  
  

Abundance 

Abundance estimates for the SMU were obtained from several sources and include spawner 
counts, expanded redd counts, and dam counts.  The earliest abundance trend began in 1950, 
though the Hood trend did not begin until 1992.  It was not always possible to adjust estimates to 
reflect natural production because hatchery fractions were often unknown.  See the “Population 
Details” section for further details.  The 30-year average natural abundance was not calculated 
for the Youngs, Big, Clatskanie, and Clackamas populations because hatchery fish make up an 
unknown portion of the abundance estimate.   
Table 35.  Abundance estimates used in evaluating interim criteria for the Lower Columbia Fall Chinook 
SMU.  Abundance is presented as fish per mile unless otherwise noted. 

  30 Year  25% of Abundance by Return Year No. Years >25%
Population Average Average 1999 2000 2001 2002 2003 2004 of Average 
Youngsa Insufficient data -- 25 17 43 59 66 Fail
Biga Insufficient data -- 78 462 733 1,212 375 Fail 
Clatskaniea Insufficient data -- 184 621 1,614 1,510 806 Fail 
Scappoosea Insufficient data Fail 
Clackamasb Insufficient data 20 35 3 3 63 -- Fail 
Sandy Late-runc 905 226 -- 85 820 1,276 199 589 3 
Sandy Winter-run Extinct population 
Hoodd 26 7 -- 31 28 30 71 32 Fail 
Mainstem Not assessed 
a. Existing run is likely primarily hatchery fish.  See “Population Details” section for explanation of failure 

designation. 
b.  Population failed based on chronically low returns.   
c. Abundance estimate arrived at by multiplying redd counts by 2.5 fish per redd (Murtagh and Massey 1996).   
Average abundance based on 21 years of available data. 
d. Only includes adults reaching Powerdale Dam.  Some adults may spawn below the dam.  Average abundance 
based on 13 years of available data.  See “Population Details” for explanation of failure designation.   
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Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  See the “Population Details” section for justification of failure 
designations for the Youngs, Big, Clatskanie, Scappoose, and Clackamas populations.   
Table 36.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Fall 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 
Youngsa Insufficient data Fail 
Biga Insufficient data Fail 
Clatskaniea Insufficient data Fail 
Scappoosea Insufficient data Fail 
Clackamasa Insufficient data Fail 
Sandy Late-run 1991, 1994, 1996, 1998-99 0.7 1.5 0.3 1.5 0.8 2 
Sandy Winter-run Extinct population 
Hoodb 1995-99 2.4 1.2 0.9 1.2 3.7 4 
Mainstem Not assessed 

a. See “Population Details” for explanation of failure designation 
b. Abundance low in all years.  Used productivity from most recent five broods.     

 

Reproductive Independence 
Accurate estimates of the proportion of hatchery fish were only available for the Hood population 
where naturally and hatchery-produced returns are enumerated at Powerdale Dam.  Evaluations 
in all other populations were based on anecdotal information.   
Table 37.  Reproductive independence estimates used in evaluating interim criteria for the lower Columbia 
fall Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Youngs >10% >10% >10% >10% >10% 0 
Big >10% >10% >10% >10% >10% 0 
Clatskanie >10% >10% >10% >10% >10% 0 
Scappoose >10% >10% >10% >10% >10% 0 
Clackamasa No recent hatchery releases Pass 
Sandy Late-run 3% 3% 3% 3% 3% 5 
Sandy Winter-run Extinct population 
Hood 6% 25% 9% 7% 11% 3 
Mainstem Not Assessed 

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

Youngs/Big/Clatskanie/Scappoose 
Hatchery barriers on the North Fork Klaskanine (Youngs population) and Big Creek and Gnat 
Creek (Big population) block access to a limited amount of fall Chinook habitat in these 
populations.  Since not all returning hatchery fall Chinook are marked, managers have decided 
not to pass fall Chinook above these barriers (pers. comm., Keith Braun, ODFW, 7/7/04).  The 
amount of fall Chinook habitat blocked is not exactly known, but is not thought to be significant.   

Peak counts were derived from Fulop (2003) and provided by Willamette Lower Columbia TRT 
(pers. comm., Paul McElhaney, unpublished data), and ODFW (pers. comm., Tanna Takata, 
1/7/05).  Some biologists have expressed concerns with these data.  Peak count sampling 
methodology is potentially biased if surveys are not conducted at the proper time in the spawning 
season.  Abnormal flow years, in particular, can influence the outcome of peak count surveys.  
For example, peak spawner counts of coho in the Clatskanie in the 1990s showed few or no 
spawning coho.  However, juvenile surveys the following summer showed substantial numbers 
of juvenile coho.  The peak count data were used for the assessment despite their shortcomings 
because no better dataset was available.  No abundance trend data were available for the 
Scappoose.   

Since hatchery-to-naturally produced ratios were unknown in each of these populations, the peak 
counts were not adjusted.  It is likely that the fall Chinook run in these populations is dominated 
by hatchery fish given the large number of hatchery fish released and the high fraction of 
hatchery origin spawners in Washington lower Columbia River tributaries (pers. comm., Paul 
McElhaney, Willamette-Lower Columbia TRT unpublished data; Kostow 1995).  Spawning 
ground surveys by Select Area Fisheries Evaluation (SAFE) staff indicate that 90% of fall 
chinook present in the Lewis and Clark, North and South Fork Klaskanine, and Youngs rivers 
were Select Area Bright (SAB) stock.  The SAB stock is a Rogue River stock released as part of 
the SAFE program from Clatsop Economic Development Council (CEDC) net pens (North et al. 
2004). The PFMC estimated that approximately 68% of natural spawners in the Lower Columbia 
Chinook ESU were hatchery origin in the early 1990s (PFMC 1996 as cited in NMFS 1998).  
Big Creek Hatchery is the primary production source of fall Chinook in the Oregon lower 
Columbia tributaries.  Fingerling releases at Big Creek Hatchery have been reduced from 10 
million to 5-6 million since the early 1990s (NOAA Fisheries 2003 draft).   

Based on the high presence of hatchery fish in the naturally-spawning population, it was 
determined that each of the populations failed the abundance criterion regardless of naturally 
produced abundance levels.  This is consistent with Rule Number 1 of the Abundance Threshold 
Determination Rules.   

Productivity was not estimated for the populations downstream of the Willamette River because 
hatchery-to-naturally produced ratios are unknown, and it is suspected that the hatchery 
composition is extremely high.  Recruit per spawner estimates given existing data would not 
accurately reflect the inherent productivity of these populations.  Excessive influence from 
hatchery fish was cited as the primary reason for these populations failing the productivity 
criterion.   
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Clackamas 
Recent returns have been so small that it was assumed that natural returns were not distributing 
themselves over 50% of the historic habitat and the population failed the distribution criterion.   

Clackamas run size estimates from 1967-2001 were provided by the Willamette-Lower 
Columbia TRT (pers. comm., Paul McElhaney, unpublished data), and are based on peak redd 
counts between the Clackamas River mouth and River Mill Dam.  No survey was done in 1997.  
The redd counts are multiplied by an expansion factor of 2.5 fish per redd to arrive at the 
spawner estimate.  The 2002 estimate was obtained from Fulop (2003).  The results of 2003 
surveys were provided by ODFW (pers. comm., Kirk Schroeder, 1/12/05).  The peak redd count 
in 2003 was 117 redds.  ODFW believes that most of the fish spawning in the lower Clackamas 
during these surveys are spring Chinook.  In the last two years, 72% of carcasses recovered in 
the lower Clackamas had coded-wire tags, indicating that they were spring run hatchery fish.  
Additionally, 20% of non-finclipped fish had hatchery-induced thermal marks in their otoliths, 
indicating these fish are spring-run hatchery origin Chinook (pers. comm., Kirk Schroeder, 
ODFW, 1/12/05).  The number of redds expected to be the result of fall Chinook spawning was 
estimated by the equation: 

Fall Chinook Redds = 117*(1-0.72)*(1-0.2) 

resulting in a fall Chinook redd count of 26.  This estimate was subsequently multiplied by 2.5 
fish per redd to estimate fish abundance.  No redd count was available for 2004.   

Abundance estimates were not adjusted to account for naturally spawning hatchery fish because 
that fraction was unknown.  The population failed the abundance criterion regardless of the fact 
that a 30-year average abundance could not be estimated because returns have been chronically 
low.  In four of the last five years returns have been less than 40 fish.  These return levels are low 
enough to cause concern for this population’s continued existence.   

Recruits per spawner could not be estimated because hatchery and naturally produced recruits 
could not be discerned from one another.  Regardless, the population failed the criterion citing 
the fact that abundance has been consistently declining since 1989 despite already low 
abundance levels.   

Hatchery releases of fall Chinook directly into the Clackamas ceased in the 1980s (Willamette 
Lower Columbia TRT, pers. comm., Paul McElhaney, unpublished data), and elimination of the 
Stayton Pond releases in the mid 1990s virtually eliminated the presence of hatchery fall 
Chinook entering the Clackamas by 2000 (pers. comm., Steve King, retired ODFW 4/7/04).  It is 
unlikely that out-of-basin strays account for more than 10% of the naturally-spawning fall 
chinook population in the Clackamas so it was assumed that the population passed the 
independence criterion.             

Sandy Late-run 
This population is a late run of fall Chinook that return to the Sandy in October through 
December.  This population is part of the Columbia Lower River Wild Stock (LRW) which also 
includes populations in the Lewis and Cowlitz rivers in Washington.  This population is referred 
to as Sandy River “brights” and is distinct from other populations within the SMU of early-run 
fall chinook known as “tules”.  This population is also distinct from the extinct population within 
this SMU called the Sandy Winter-run.  The Sandy Winter-run population returned in January 
and February (Murtagh and Massey 1996).   
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Abundance estimates from 1984-2002 were derived from Fulop (2003) and were based on redd 
counts.  Redd counts for 2003 and 2004 were provided by ODFW (pers. comm. Tanna Takata, 
1/7/05).  The redd counts were adjusted by an expansion factor of 2.5 fish per redd, and further 
adjusted based on an assumed 3% hatchery fraction in the naturally-spawning population based 
on hatchery CWTs observed in carcass surveys (pers. comm., Paul McElhaney, Willamette-
Lower Columbia TRT, unpublished data).   

Age composition for 1984-1995 and 1998-2003 was based on scale analysis of fish sampled 
during spawning surveys in the Sandy River (pers. comm., Steve King, retired ODFW, 4/1/04; 
Murtagh and Massey, 1996).  For 1996 and 1997, we were unable to obtain age compositions 
specific to the Sandy Bright stock, so the aggregate age composition was used for lower 
Columbia River brights from the Biological Assessment tables provided by WDFW (pers. 
comm., Cindy LeFleur, 4/1/04).  The lower Columbia River bright age composition is derived 
primarily from returns to the Lewis River.  Murtagh and Massey (1996) showed that age 
composition of returns to the Lewis River was similar to those of the Sandy River for the 1984-
1993 return years.  Age composition in 2004 was assumed to be equal to the average age 
composition from 1993-2003.   

Hood 
Escapement to the Hood population was measured as the number of naturally produced adults 
arriving at Powerdale Dam (RM 4.5)(Olsen 2004; pers. comm., Erik Olsen 1/5/05).  The 30-year 
average abundance could only be calculated with 13 years of data.  Returns have been so low, 
that the average abundance is not representative of a healthy population level or full seeding.  
Citing extremely low returns in the past five years, the population failed the abundance criterion 
(Table 35).  Also, because abundance levels were so low, productivity was examined in the most 
recent five broods (1994-1998).   

Assessment Conclusions 

The Lower Columbia Fall Chinook SMU includes nine populations in Columbia River tributaries 
between the Columbia River mouth and Fifteenmile Creek.  A mainstem Columbia River 
population may exist, but it was not assessed under this report.  The SMU is classified “At Risk” 
with one population extinct (Sandy late-run), and several others with extremely low returns or a 
high degree of hatchery influence.  Numerous hatcheries in both Oregon and Washington release 
fall chinook which spawn in tributaries within this SMU.  The mainstem Columbia population 
was not considered in the assessment outcome of this SMU.   
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Figure 12.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Youngs – Lower Columbia Fall Chinook 
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TheYoungs population passed existence, 
distribution, and hybridization, but failed the 
remaining criteria. The abundance graph below 
reflects observations from peak spawning surveys.  
Estimates are peak counts of naturally and 
hatchery-produced fish combined. Proportions of 
hatchery fish on the spawning ground are thought 
to be in excess of 50% but empirical data were not 
available.  Because of this, the population failed the 
abundance and independence criteria. Excessive 
influence from hatchery fish was cited as the 
reason for failing the productivity criterion.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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Big – Lower Columbia Fall Chinook 
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The Big population passed the existence, 
distribution’ and hybridization criteria, but failed 
the remaining criteria. The abundance graph below 
reflects observations from peak spawning surveys.  
Estimates are peak counts of naturally and 
hatchery-produced fish combined. Proportions of 
hatchery fish on the spawning ground are thought 
to be in excess of 50% but empirical data were not 
available.  Because of this, the population failed 
the abundance and independence criteria. 
Excessive influence from hatchery fish was cited 
as the reason for failing the productivity criterion. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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Clatskanie – Lower Columbia Fall Chinook 

Assessment Outcome 
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The Clatskanie population passed the existence, 
distribution, and hybridization criteria, but failed 
the remaining criteria. The abundance graph 
below reflects observations from peak spawning 
surveys.  Estimates are peak counts of  naturally 
and hatchery-produced  fish combined. 
Proportions of hatchery fish on the spawning 
ground are thought to be in excess of 50% but 
empirical data were not available.  Because of 
this, the population failed the abundance and 
independence criteria. Excessive influence from 
hatchery fish was cited as the reason for failing 
the productivity criterion. 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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Scappoose – Lower Columbia Fall Chinook 
The Scappoose population passed the 
existence, distribution, and hybridization 
criteria, but failed  the remaining criteria.  
The abundance and reproductive 
independence criteria were failed because 
of the presumed high proportion of 
hatchery origin fish in the naturally- 
spawning population, though no 
abundance or hatchery-to-naturally 
produced ratio data were available.  
Excessive influence from hatchery fish 
was cited as the reason for failing the 
productivity criterion.  Essentially all the 
habitat historically available to fall 
chinook within the Scappoose basin 
remains accessible today.    

 

 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Fail Pass 
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Clackamas – Lower Columbia Fall Chinook 
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The Clackamas population failed the distribution, 
abundance and productivity criteria.  Since the 
termination of direct hatchery releases in the 1980s, 
and Stayton Pond releases in the mid 1990s returns to 
the Clackamas have steadily declined nearly to the 
point of extinction.  This decline was cited as 
evidence for failing both the abundance and 
productivity criteria.  Since hatchery fish are no longer 
returning, it was presumed that hatchery fractions 
among spawners are low.  Low returns in the last five 
years made it reasonable to assume that fish were not 
distributing themselves through 50% of the available 
habitat. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Fail Fail Fail Pass Pass 
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Sandy Late-run – Lower Columbia Fall Chinook 
The Sandy late-run population, also 
referred to as Sandy River brights passed 
each of the interim criteria for existing 
populations with the exception of 
productivity.  Abundance levels are 
monitored via redd counts in the lower 
Sandy River which are expanded to give 
adult spawner estimates.  The hatchery 
contribution to the natural spawning 
population is not exactly known, but has 
been assumed to be very low.  Hydrosystem 
facilities on the Bull Run River have 
eliminated access to 18% of the historical 
habitat.  Tule fall Chinook also spawn 
naturally in the lower Sandy, but this 
population originated from hatchery 
releases. 
 
 
 
 
 
 
 

  

0%

2%

4%

6%

8%

10%

12%

1984 1988 1992 1996 2000 2004
Spawning Year

Pe
rc

en
t H

at
ch

er
y 

Sp
aw

ne
r

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

1984 1986 1988 1990 1992 1994 1996 1998
Brood Year

R
ec

ru
its

/S
pa

w
ne

r

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Fail Pass Pass 
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Sandy Winter-Run – Lower Columbia Fall Chinook 

The Sandy Late Run or “Winter” population is extinct, though all of their historic habitat remains accessible.  
Murtagh and Massey (1996) reported that returns from this population had declined to near zero since the early 
1980s based on spawning ground counts.  The cause of the decline is not well understood since the population was 
not subject to harvest in the Columbia.    
 

Assessment Outcome 

 
 
 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Hood – Lower Columbia Fall Chinook 
  

The Hood population consists of a few returning adults 
to the lower Hood River, and potentially to the lower 
sections of other Columbia River tributaries in the 
Columbia River Gorge.  The population passed each of 
the interim criteria with the exception of abundance.  
Abundance for the population was indexed via returns 
to Powerdale Dam.  Fall Chinook also spawn 
downstream of Powerdale Dam. 
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Assessment Outcome 

 

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

0
10
20
30
40
50
60
70
80

1992 1994 1996 1998 2000 2002 2004
Spawning Year

W
ild

 A
bu

nd
an

ce



Oregon Native Fish Status Report – Volume II 

Mid Columbia Fall Chinook  131 

 
Mid Columbia Fall Chinook 

Existing Populations 

The Mid Columbia Fall Chinook SMU includes three extinct populations, one population that is 
still in existence, and one population whose existence is uncertain (Table 38).  The mainstem 
Columbia population could not be assessed as part of this report.  While historically a population 
existed, information was not available to make an appropriate assessment.  Additionally, the 
dynamics of the mainstem population with tributary populations in both Oregon and Washington 
is not well understood.  The mainstem Columbia population was not considered in the 
assessment outcome of this SMU.  The loss or uncertainty in status of four of the five 
populations reflects the significance of historical habitat impacts on this SMU but the strength of 
remaining population in the Deschutes ameliorates risks of further population losses.   
Table 38.  Population list and existence status for the Mid Columbia Fall Chinook SMU.     

Exist Population Description 
Yes Deschutes Deschutes River basin. 
No John Day John Day River basin. 
No Umatilla Umatilla River basin. 
No Walla Walla Walla Walla River basin. 

Uncertain Mainstem Mainstem Columbia River from the Dalles Dam to The Oregon/Washington border. 

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas.  Habitat lost in 
smaller streams from culvert crossings or other small barriers may not be captured by the 
distribution database because of its scale (1:100,000).  However, this is relatively 
inconsequential with respect to fall chinook habitat usage because they are lower river spawners.   
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.   

Data were not available for the extinct populations. Historic habitat usage was approximated for 
these populations based on the length of mainstem habitat below the most upstream observation 
of fall chinook in these basins.  Fall chinook did not use habitat in the Deschutes above the 
Pelton-Round Butte Dam Complex (RM 100) prior to its construction, so all historic habitat is 
still available.  In the John Day, several reports of fall Chinook catches in the sport fishery have 
been made as far upstream as the North Fork John Day (RM 185) (Wilson et al. 2002).  Fall 
chinook usage of the Walla Walla was thought to be primarily in the lower few miles in the 
mainstem, in the Washington portion of the river (NWPPC 2001a), so no historic habitat was 
assigned for the Oregon portion of the Walla Walla.   
Table 39.  Habitat accessibility data used in evaluating interim criteria forthe Mid Columbia Fall Chinook 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Deschutes 99.2 0.0 100% 
John Day Extinct population 
Umatilla Extinct population 
Walla Walla Extinct population 
Mainstem Not assessed 
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Abundance 

Abundance trends were based on escapement estimates of adults to the Deschutes (unpublished 
data, ODFW district office, The Dalles, Oregon). 
Table 40.  Abundance estimates (spawners) used in evaluating interim criteria for the Mid Columbia Fall 
Chinook SMU. 

  30-year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 1999 2000 2001 2002 2003 Average 
Deschutes 6,350a  1,588 3,981 11,177 12,252 12,590 11,879 5 
John Day Extinct population 
Umatilla Extinct population 
Walla Walla Extinct population 
Mainstem Not assessed 
a.  Based on data available between 1977 and 2004 (28 years). 

Productivity 

Productivity was estimated using spawner abundance estimates and annual age composition data 
from the 1992-2003 return years.  The 2004 age composition was assumed to be the same as the 
1992-2003 average. Deschutes fall chinook age composition data were provided by ODFW 
(pers. comm., Steve Pribyl, 3/2/04).   
Table 41.  Productivity estimates used in evaluating interim criteria for the Mid Columbia Fall 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 
Deschutes  1990-92, 1994, 1999 2.7 0.8 2.8 1.9 2.1 4 
John Day Extinct population 
Umatilla Extinct population 
Walla Walla Extinct population 
Mainstem Not assessed 
  
Reproductive Independence 

Estimates of hatchery fractions of fall Chinook in the Deschutes basin were based on 
observations at Sherars Falls (RM 44) provided by ODFW (pers. comm., Steve Pribyl, 3/2/04). 
Data were only available through 2002.  Other data have shown that hatchery composition of fall 
chinook is greater in the river below Sherars Falls than indicated by the Sherars Falls estimates 
(pers. comm., Steve Pribyl, ODFW, 3/2/04).   However, there has never been a fall Chinook 
hatchery program in the Deschutes, and very few hatchery strays from other basins have been 
found on the spawning ground (ODFW 1995).   
Table 42.  Reproductive independence estimates used in evaluating interim criteria for the Mid Columbia 
Fall Chinook SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 1998 1999 2000 2001 2002 <10% 
Deschutes 0.4% 0.3% 0.4% 0.4% 0.7% 5 
John Day Extinct population 
Umatilla Extinct population 
Walla Walla Extinct population 
Mainstem Not assessed 
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Hybridization 
Hybridization has not been identified as an issue for mid Columbia fall Chinook. 

Assessment Conclusions 

This SMU historically included five populations in Oregon tributaries between The Dalles Dam 
and the Snake River.  A mainstem Columbia River population may exist, but it was not assessed 
under this report because it is poorly understood.  Three of the four historical populations in 
Oregon tributaries are extinct causing the SMU to fail the existence criterion.  The Deschutes 
population still exists and this population met each of the five population-specific, interim 
criteria.  The SMU met five of the six interim criteria so the near-term sustainability is 
potentially at risk.    
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Figure 13.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Deschutes – Mid Columbia Fall Chinook 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
The Deschutes population passed each of 
the six interim criteria.  Fall Chinook 
spawning escapement through the late 
1990s and early 2000s was higher than any 
other period since monitoring began in 
1977.  There is no hatchery fall chinook 
program in the Deshcutes and the number of 
strays from out of basin is very low.   
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Pass Pass Pass Pass Pass Pass 
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  John Day – Mid Columbia Fall Chinook 

 
 

The John Day population is believed to be extinct.  Historically, fall chinook were observed as far 
upstream as the North Fork John Day (RM 185), but their historic distribution throughout the basin is not 
well known.   
 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Umatilla – Mid Columbia Fall Chinook 

 
 
The Umatilla native population is extinct.  A hatchery program currently exists in the basin with the 
intent of re-establishing a self-sustaining run of fall chinook.  Distribution of fall chinook in the Umatilla 
is not well understood.   
 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Walla Walla – Mid Columbia Fall Chinook 

 
 
The Walla Walla native population is extinct.  Fall chinook usage of the Walla Walla was thought to be 
primarily in the lower few miles in the mainstem, in the Washington portion of the river, so it is likely 
that the Oregon portion of the population was historically small.   
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Snake Fall Chinook 

Existing Populations 

The Snake Fall Chinook SMU consists of a single population and that population is still in 
existence (Table 43). 
Table 43.  Population list and existence status for the Snake Fall Chinook SMU.   

Exist Population Description 
Yes Snake Snake River Basin upstream from Lower Granite Dam 

Habitat Use Distribution 

Assessments based on current vs. historic habitat provided a reasonable estimate of habitat loss 
because fall chinook are primarily lower river, mainstem spawners.  Snake fall chinook spawn 
primarily in the mainstem Snake River between the upper end of Lower Granite Reservoir and 
Hells Canyon Dam.  Historically, these fish moved as far upstream as Shoshone Falls in Idaho.   

Pre-development distribution of the Snake fall chinook included approximately 615 miles of 
habitat (Kostow 1995).  Construction of the mainstem Snake River dams has limited that 
distribution to 108 miles in the mainstem Snake River (Connor et al. 2001), only 17% of historic 
habitat.  There is an additional 92 miles of habitat in Oregon tributaries to the Snake River, of 
which 38 miles are accessible.   
Table 44.  Habitat accessibility data used in evaluating interim criteria forthe Snake Fall Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Snake 146 561 21% 

Abundance 

Abundance levels were evaluated based on naturally produced escapement past Lower Granite 
Dam as provided by WDFW (pers. comm.., Cindy LeFleur, 1/17/05).  Naturally produced 
escapement estimates were available through 2003.  Counts at Little Goose Dam from 1970 to 
1975 were added to the graph in the SMU factsheet for perspective on reductions in returns to 
the Snake in the early 1970s prior to initiation of counts at Lower Granite Dam.  Little Goose 
Dam counts since 1975 have been similar to counts at Lower Granite Dam for the same time 
period.  That abundance trend reflects returns of both adults and jacks which make up a 
significant portion of this population.   

An estimate of full seeding was used as a surrogate to the 30-year average abundance for this 
population because abundance levels have been very low.  Full seeding was based on an estimate 
of Snake River fall chinook redd capacity (Connor et al. 2001).  Using a modification of the 
Instream Flow Incremental Methodology, the authors estimated the redd capacity of the Snake 
River between the upper end of Lower Granite Reservoir and Hells Canyon Dam to be between 
2,446 and 2,570.  Assuming equal sex ratio for spawners, this equates to an adult full seeding 
level of approximately 5,000.   
Table 45.  Abundance estimates (adults) used in evaluating interim criteria for the Snake Fall Chinook SMU. 

  Full Seeding 25% of Full Abundance by Return Year No. Years >25% 
Population Level Seeding 1999 2000 2001 2002 2003 of Full Seeding 
Snake 5,000 1,250 905 1,148 5,136 2,116 3,856 3 
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Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition data from the 1986-2003 return years provided by WDFW (pers. comm., 
Cindy LeFleur, 1/17/05).  Age composition prior to 1986 was assumed to be equal to the average 
from the 1986-2003 return years.  Natural parents were defined as in the “Abundance” section.  
Hatchery spawners included escapement of hatchery fish past Lower Granite Dam minus returns 
to Lyons Ferry Hatchery.  Recruits were naturally produced offspring passing Lower Granite 
Dam.  Jacks were not included in either the parent or recruit portion of the equation.   
Table 46.  Productivity estimates used in evaluating interim criteria for the Snake Fall 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 
Snake 1994-98 0.5 2.6 0.9 3.4 3.0 3 
  
Reproductive Independence 
Estimates of hatchery fractions of fall Chinook in the Snake population based on observations at 
Lower Granite Dam were provided by WDFW (pers. comm., Cindy LeFleur, 1/17/05).  Natural 
escapement of hatchery adults was calculated as the number estimated passing Lower Granite 
Dam minus the returns to Lyons Ferry Hatchery.     
Table 47.  Reproductive independence estimates used in evaluating interim criteria for the Snake Fall 
Chinook SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 1999 2000 2001 2002 2003 Below 10% 
Snake 51% 57% 51% 79% 71% 0 

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

Assessment Conclusions 
This SMU includes a single remnant population currently limited to Oregon, Washington, and 
Idaho portions of the Snake River between Lower Granite Dam reservoir and Hells Canyon 
Dam.  Construction of three dams in Hells Canyon eliminated access to historic spawning areas 
in tributary mainstems and the Snake mainstem as far upstream as Shoshone Falls in central 
Idaho.  Numbers today are near 5% of estimates in the 1940s, but in the last few years have 
approached the capacity of remaining habitat due to aggressive hatchery supplementation and 
favorable ocean conditions.   The Snake population met four of six interim risk criteria leading to 
the conclusion that its near-term sustainability is potentially at risk.    
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Figure 14.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Snake – Snake Fall Chinook 
   The Snake Fall Chinook SMU includes a single population 
currently limited to Oregon, Washington, and Idaho portions of 
the Snake River between Lower Granite Dam reservoir and 
Hells Canyon Dam.  The Snake population met four of six 
interim risk criteria leading to its “Potentially At Risk” 
designation.  The population failed the distribution and 
independence criteria.  Construction of three dams in Hells 
Canyon eliminated access to historic spawning areas in 
tributary mainstems and the Snake mainstem as far upstream as 
Shoshone Falls in central Idaho. In the pie chart to the left, 
numbers reflect the proportionate availablility of historical 
habitat including that in Washington and Idaho.  The map 
displays only those areas accessible and inaccessible in 
Oregon.  Returns today are only 5% of estimates in the 1940s.  
Abundance was measured by counts at Little Goose Dam 
between 1969 and 1974, and at Lower Granite Dam since 
1974.  Recent improvements in ocean conditions have 
stimulated strong returns in the last three years allowing the 
population to pass both the abundance and productivity 
criteria. 
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Assessment Outcome 

 

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



Oregon Native Fish Status Report – Volume II 

Coastal Spring Chinook 149 

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



Oregon Native Fish Status Report – Volume II 

Mid Columbia Spring Chinook  178 

 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.   

0 20 40 60 80 100
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Distribution
Abundance
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Repr. Ind.
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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. 

0 20 40 60 80 100

Percent of Existing Populations Meeting Criteria
Exist

Distribution
Abundance

Productivity
Repr. Ind.

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 

Pass Pass Pass Pass Pass Pass 
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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 -- -- -- -- -- 



Oregon Native Fish Status Report – Volume II 

Lower Snake Spring Chinook  199 

Upper Grande Ronde – Snake Spring Chinook 
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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 

0

5

10

15

20

25

1953 1959 1965 1971 1977 1983 1989 1995 2001

Spawning Year

W
ild

 A
bu

nd
an

ce
 (R

ed
ds

/m
ile

)



Oregon Native Fish Status Report – Volume II 

Lower Snake Spring Chinook  200 

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 
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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 -- -- -- -- -- 



Oregon Native Fish Status Report – Volume II 

Upper Snake Spring Chinook 208 

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 -- -- -- -- -- 
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Chum 
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Coastal Chum 

Existing Populations 
Chum salmon found along the Oregon Coast are at the southern end of the species’ range.  There 
is limited information on the historic distribution of chum salmon, which has made it difficult to 
determine how many historic populations there were and where they were located.  The 
identification of thirteen historical populations was based on historical records of commercial 
landings of chum from bay and river fisheries (Table 80).  Only occasional records were found to 
substantiate the existence of the five most southern populations.  In the Alsea and Coos basins, 
there continue to be occasional sightings of chum salmon during fall chinook and coho spawning 
surveys.  It is possible the occasional historic landings and current sightings in the southern 
basins were the result of non-native chum entering these bays or misidentification.  For this 
report, we have identified the five southern-most populations as either extinct or presumed 
extinct (see “Population Details” below).  A more thorough examination of the evidence during 
the development of a conservation plan for the Coastal Chum SMU may determine that there 
were no historical populations south of the Yaquina River.  Effects of historical fisheries on 
existing populations are unclear but it is possible that the current distribution and status of 
populations has been shaped by historical fisheries. 
Table 80.  Population list and existence status for the Coastal Chum SMU.   

Exist Population Description 
Yes Necanicum Necanicum River basin plus ocean tributaries south to Cape Falcon. 
Yes Nehalem Nehalem River basin. 
Yes Tillamook All tributaries to Tillamook Bay. 
Yes Netarts All tributaries to Netarts Bay. 
Yes Nestucca Nestucca River basin plus Neskowin Creek and Sand Lake tributaries. 
Yes Salmon Salmon River basin. 
Yes Siletz Siletz River basin. 
Yes Yaquina Yaquina River basin. 

Presumed Extinct Alsea Alsea River basin. 
No Siuslaw Siuslaw River basin. 
No Umpqua Umpqua River basin. 

Presumed Extinct Coos Coos River basin. 
No Coquille Coquille River basin. 

Habitat Use Distribution 
This criterion was evaluated based on current and historically accessible areas. Several 
populations show “0 miles inaccessible” (Table 81).  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 of accessibility 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 74% of freshwater 
wetland and saltwater marsh habitat has been lost or converted to other habitat types in basins 
within the coastal coho SMU since 1850.  Though the proportion of habitat lost in this SMU may 
be slightly different, this estimate gives a sense of the potential loss of estuary habitat.   
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Table 81.  Habitat accessibility data used in evaluating interim criteria for the Coastal Chum SMU.   

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Necanicum 20.2 2.4 89% 
Nehalem 44.0 0.0 100% 
Tillamook 81.0 0.0 100% 
Netarts 8.6 0.0 100% 
Nestuccaa 46.7 0.0 Fail 
Salmon 14.4 0.0 100% 
Siletz 33.1 0.0 100% 
Yaquina 40.2 0.0 100% 
Alsea Presumed extinct 
Siuslaw Extinct population 
Umpqua Extinct population 
Coos Presumed extinct 
Coquille Extinct population 
a. Low abundance estimates suggest that 50% of historically used habitat is not being utilized (fails criterion). 

Abundance 
Abundance estimates for the SMU were obtained from ODFW spawner surveys.  ODFW 
initiated extensive index surveys in the Tillamook population in 1947, and since then surveys 
have been conducted annually in three to seven index reaches.  We averaged annual observations 
in each index reach to derive an annual estimate for the population.  Surveys have also been 
conducted in the Nestucca since 1950, Nehalem since 1990, Netarts since 1953, and Yaquina 
population since 1981.  Spawner survey data were obtained from Jacobs et al. (2002), Cooney 
and Jacobs (1994), ODFW online data (2004f and 2004j), and ODFW (pers. comm., Briana 
Sounhein, 1/14/05, Bob Buckman, 1/17/05, and Robert Bradley, 12/14/04).   

Chum have been observed incidentally during coho and fall Chinook spawning surveys.  Since 
those surveys are not targeted at chum, they were not included in this assessment.  Those efforts 
with regards to chum may be inconsistent annually, and do not serve as a proper basis for 
assessing abundance or productivity trends.  However, the observations were sufficient to 
confirm the existence of the Salmon and Siletz populations.   
Table 82.  Abundance estimates used in evaluating interim criteria for the Coastal Chum SMU.  Data 
presented as peak counts of spawners per mile.   

  30-Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 
Necanicum 21 5 18 9 56 66 7 5 
Nehalema 157 39 150 319 238 178 287 5 
Tillamook 302 76 68 496 446 293 249 4 
Netartsb 437 109 44 48 40 20 14 0 
Nestucca 45 11 0 4 0 0 0 0 
Salmonc Insufficient data – few fish observed Fail 
Siletzc Insufficient data – few fish observed Fail 
Yaquinad 67 17 15 193 121 33 163 4 
Alsea Presumed extinct 
Siuslaw Extinct population 
Umpqua Extinct population 
Coos Presumed extinct 
Coquille Extinct population 

a.  Average based on 26 years of data.  30 year average includes hatchery fish among returns.   
b.  Average based on ten years of data.   
c.  See “Population Details” for explanation of failure designation. 
d.  Average based on 24 years of data (1953-1968 and 1995-2004). 
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Productivity 
Productivity for the Nehalem, Tillamook, Netarts, Nestucca, and Yaquina populations was 
estimated using spawner densities from ODFW surveys and age composition for coastal chum 
presented in Borgerson (1999).  Age composition was determined by scale analysis from chum 
sampled in Tillamook Bay between 1978 and 1997.    
Table 83.  Productivity estimates used in evaluating interim criteria for the Coastal Chum 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 
Necanicuma Insufficient data – increasing abundance trend Pass 
Nehalemab 1995-96, 1998-99 2.0 4.7 1.6 2.6 -- >4 
Tillamook 1995-99 2.7 4.1 2.2 5.7 1.6 5 
Netarts 1995-99 0.5 21.0 1.0 0.9 0.7 1 
Nestuccac 1995-99 0.3 >1.2 >1.2 0.2 0.0 2 
Salmona Insufficient data – few fish observed Fail 
Siletza Insufficient data – few fish observed Fail 
Yaquinaa 1993, 1995-97, 1999 2.9 1.2 3.3 2.9 2.8 5 
Alsea Presumed extinct 
Siuslaw Extinct population 
Umpqua Extinct population 
Coos Presumed extinct 
Coquille Extinct population 

a. See “Population Details” for explanation of pass or fail designation.  
b. Only four years of abundance below the 15 year average.     
c. R/S noted as greater than 1.2 because no fish were observed in the parent year, but recruits were yielded in   

subsequent years. 

Reproductive Independence 
No data were available regarding the proportion of natural spawners that were of hatchery origin.  
Releases into the Nehalem were made by a private hatchery until 1994.  Returns from those 
releases should have returned prior to 1999.  Chum releases have not been made in other coastal 
basins in at least the last 15 years.  Based on this, we found it reasonable to assume that stray 
hatchery fish make up less than 10% of natural spawners in all populations.  Very few chum 
return to rivers south of the Coquille, so stray returns would likely need to come from 
Washington tributaries to the Columbia River and would consist of very few fish.   
Table 84.  Reproductive independence estimates used in evaluating interim criteria for the Coastal Chum 
SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Necanicum No hatchery releases Pass 
Nehalem No hatchery releases Pass 
Tillamook No hatchery releases Pass 
Netarts No hatchery releases Pass 
Nestucca No hatchery releases Pass 
Salmon No hatchery releases Pass 
Siletz No hatchery releases Pass 
Yaquina No hatchery releases Pass 
Alsea      Presumed extinct 
Siuslaw     Extinct population 
Umpqua     Extinct population 
Coos     Presumed extinct 
Coquille    Extinct population 
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Hybridization 
Hybridization has not been identified as an issue for coastal chum. 

Population Details 

Necanicum 
Spawning surveys are primarily conducted in two reaches within the Necanicum known as the 
“lower” mainstem (1.1 miles) and the “upper” mainstem (2.0) miles.  Only data from the upper 
survey segment were included in this assessment, because data from that segment are available 
back to 1991 (excluding 1997-1999).  Data in the lower segment are only available for the past 
five years.   

Recruits per spawner could not be estimated for recent years because spawning surveys were not 
conducted in 1997-1999.  Comparisons of spawner densities between 1991-1996 and 2000-2004 
show that the average peak count density increased 2.5 times over that period.  This increase in 
abundance was cited as information for a pass designation for the productivity criterion.      

Nehalem 
From 1981 through 1993, a private hatchery released chum into the Nehalem causing an 
unknown level of straying among returns.  Hatchery fish were likely present to an unknown 
extent in returns through the 1998 return year (Jacobs et al. 2002).  In calculating the 30-year 
average in which to compare abundance estimates to, hatchery fish could not be excluded and 
biased the 30-year average higher than the actual naturally-produced return average.  Regardless, 
estimates of abundance in the last five years (years in which only naturally produced fish 
returned) exceeded 25% of the 30-year average.   

Estimates of productivity for broods from 1994 or earlier would not be accurate because hatchery 
and naturally-produced fish could not be distinguished among recruits.  In the five years of 
recruit per spawner estimates (1995-1999), parent levels were only below the average in four 
years so the assessment was made based on those four years.   

Netarts 
Netarts spawning survey data in Whiskey Creek are available for the years 1953-1968, 1992, and 
1994 to present.  Hatchery releases into the Netarts began in 1969 and continued through 1990.  
Between 1969 and 1994 fish were trapped at the Whiskey Creek trap, but hatchery and naturally-
produced fish could not be distinguished.  Beginning in 1995, all returns should have been of 
naturally-produced origin.  The average abundance level for the Netarts was based on average 
returns from 1953-1968 and 1995-2004 return years since these returns should be free of 
hatchery influence.  While the NFCP calls for use of the last 30 years of data, since few of the 
last 30 years were free of hatchery influence, we incorporated 15 years of additional data (1953-
1968) into the assessment.   

Salmon 
The Salmon population failed the abundance and productivity criteria because of chronic low 
returns of chum to the basin.  While there are no surveys that target chum in the Salmon, some 
chum are incidentally observed during fall chinook and coho surveys.  A consistent abundance 
trend could not be constructed from these observations because most reaches not surveyed every 
year.  Since 1989, only 288 chum have been observed in eight survey reaches and the median 
number of fish observed in each survey reach in a year is only two.  These surveys do not show a 
trend of increasing or decreasing returns.   
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It is likely that the Salmon has not supported a healthy chum run in the last 50 years.  Two fall 
chinook surveys in Salmon Creek in 1958 and 1959 showed that only 14 and 2 fish were 
observed.  In that same reach, 0-4 fish were observed in 1975-1977.  There were again surveys in 
this reach in 1990-1998 which showed 2-50 fish per year with an average of 12.   

Siletz 
The Siletz population failed the abundance and productivity criteria due to chronic low returns.  
Limited spawning survey data support this assessment outcome.  There are no surveys which 
target chum in the Siletz, but chum are observed incidentally in fall Chinook surveys.  The most 
consistent trend is in the Cedar Creek fall Chinook survey.  In three of the last five years, fewer 
than ten fish were observed, and in three of the 15 years of surveys, no chum were observed.  
Conversely, in 2002, the second largest count of chum in this survey was made with 52 live and 
dead fish observed.     

Alsea, Siuslaw, Umpqua, Coos, Coquille 
There is limited data to determine the existence of chum populations in these systems.  Annual 
spawning surveys for fall chinook and coho periodically report sightings of chum in each basin, 
however the frequency and numbers of chum documented suggests that the Siuslaw, Umpqua, 
and Coquille populations are extinct.  The spawning survey data for the Alsea and Coos suggests 
that there are low levels of chum salmon spawning in most, but not all, years.  Based on this 
information, ODFW has determined that the Alsea and Coos populations are not at viable levels 
and should be treated as extinct.  The data available to make these determinations is quite 
limited.  To more accurately describe the existence and status of these populations, more 
intensive and directed surveys need to be conducted in these basins.   

The total number of chum counted incidentally during spawning surveys between 1989 and 2003 
in the coastal chum populations north of and including the Yaquina ranged from 256-38,840.  
For the populations south of the Yaquina, the total number observed ranged from 7-109.  In 
addition, the frequency of years in which chum were incidentally observed was higher in the 
northern populations.  In the northern populations, the average number of years that chum were 
observed since 1989 was 13.  In the southern populations, the average was six.  Survey efforts 
between the two groups of populations were similar based on the relative distribution of fall 
chinook and coho spawning habitat.   

Assessment Conclusions 

The Coastal Chum SMU is comprised of 13 historical populations.  Eight populations continue 
to exist, two are presumed to be extinct, and three are extinct.  The SMU met three of six interim 
criteria so the near-term sustainability of the SMU is at risk.  ODFW speculated in the 1995 
Stock Status Review that the historical populations south of the Nestucca were naturally small. 
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Figure 21.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Necanicum – Coastal Chum 

The Necanicum population passed each of the criteria.  
Spawning surveys are primarily conducted in two 
reaches within the Necanicum known as the “lower” 
mainstem and the “upper” mainstem miles.  Only data 
from the upper survey segment were included in this 
assessment, because data from that segment are 
available back to 1991 (excluding 1997-1999).  Data in 
the lower segment are only available for the past five 
years.  Recruits per spawner could not be estimated 
because an abundance index was not available for 1997-
1999.  The criterion was passed because average 
abundance levels in the last five years are higher than 
those of the early 1990s. 
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Nehalem – Coastal Chum 

 
The Nehalem population passed each of the interim criteria.   Fourteen years of spawner densities are available 
from spawning surveys.  Hatchery releases were eliminated in 1994 resulting in the independence criterion being 
passed.  Five years of recruit per spawner estimates are available since hatchery fish returns ended.  In each of 
those five years productivity exceeded 1.2, so the criterion was passed.    
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Tillamook – Coastal Chum 
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The Tillamook population passed each of the interim criteria.  Returns dropped drastically in the early 1950s and 
haven’t recovered since.  No hatchery fish have been released in the Tillamook in recent years leading to the 
presumption that natural spawning by hatchery fish is not a significant issue in the Tillamook.  Productivity has 
exceeded 1.2 in the last five years.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Netarts – Coastal Chum 
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The Netarts population failed the abundance and 
productivity criteria.  Spawner surveys have been 
conducted in the Netarts since 1953.  Netarts spawning 
survey data in Whiskey Creek are available for the years 
1953-1968, 1992, and 1994 to present.  Hatchery releases 
into the Netarts began in 1969 and continued through 
1990.  Between 1969 and 1994 fish were trapped at the 
Whiskey Creek trap, but hatchery and naturally-produced 
fish could not be distinguished.  Beginning in 1995, all 
returns should have been of naturally-produced origin.  
Productivity has been low in all recent years except 1996.  

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Pass Pass 
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Nestucca – Coastal Chum 

 
The Nestucca population failed the distribution, abundance and productivity criteria.  In four of the last five years, 
no fish have been observed in the index survey reach.  The distribution criterion was failed because spawner 
surveys have indicated returns in the last five years have been very low and it is unlikely 50% of the historic 
habitat has been utilized.  No hatchery releases are made in the SMU, so the reproductive independence criterion 
was passed. 

0

50

100

150

200

250

300

350

400

1950 1960 1970 1980 1990 2000
Spawning Year

W
ild

 A
bu

nd
an

ce
 (F

ish
/m

ile
) 

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.0

1947 1953 1959 1965 1971 1977 1983 1989 1995
Brood Year

R
ec

ru
its

/S
pa

w
ne

r

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Fail Fail Fail Pass Pass 
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Salmon – Coastal Chum 

 
The Salmon population passed each of the criteria except for abundance and productivity.  The Salmon failed the 
abundance and productivity criteria because of chronic low returns of chum to the basin.  While there are no 
surveys that target chum in the Salmon, some chum are incidentally observed during fall chinook and coho surveys.  
A consistent abundance trend could not be constructed from these observations because most reaches were not 
surveyed every year.  Since 1989, only 288 chum have been observed in eight survey reaches and the median 
number of fish observed in each survey reach in a year is only two.  These surveys do not show a trend of 
increasing or decreasing returns.  No hatchery fish are released within the SMU, so reproductive independence was 
failed.     

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Pass Pass 
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Siletz – Coastal Chum 

 
The Siletz population passed each of the criteria except for abundance and productivity.  The Siletz failed the 
abundance and productivity criteria due to chronic low returns.  Limited spawning survey data support this 
assessment outcome.  There are no surveys which target chum in the Siletz, but chum are observed incidentally in 
fall Chinook surveys.  The most consistent trend is in the Cedar Creek fall Chinook survey.  In three of the last five 
years, fewer than ten fish were observed, and in three of the 15 years of surveys, no chum were observed.  
Conversely, in 2002, the second largest count of chum in this survey was made with 52 live and dead fish observed.  
No hatchery fish are released within the SMU, so reproductive independence was failed.  
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Pass Pass 
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Yaquina – Coastal Chum 

 
The Yaquina population passed each of the criteria.  Abundance has been indexed via peak counts in spawner 
surveys since 1981, and those counts have been variable.  Returns in three of the past five years have been above 
average.  No hatchery fish are released within the SMU, so reproductive independence was passed.  Productivity has 
been above 1.2 in each of the last five years of below average abundance.    
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Alsea – Coastal Chum 

 
The Alsea population is presumed extinct based on limited data.  Annual spawning surveys for fall chinook and 
coho periodically report sightings of chum in the basin, however the frequency and numbers of chum 
documented suggests that the population is extinct.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Siuslaw – Coastal Chum 

 

The Siuslaw population is presumed extinct based on limited data.  Annual spawning surveys for fall chinook 
and coho periodically report sightings of chum in the basin, however the frequency and numbers of chum 
documented suggests that the population is extinct.   
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Umpqua – Coastal Chum 

 
The Umpqua population is presumed extinct based on limited data.  Annual spawning surveys for fall chinook and 
coho periodically report sightings of chum in the basin, however the frequency and numbers of chum documented 
suggests that the population is extinct.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Coos – Coastal Chum 

 
The Coos population is presumed extinct based on limited data.  Annual spawning surveys for fall chinook and 
coho periodically report sightings of chum in the basin, however the frequency and numbers of chum documented 
suggests that the population is extinct.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Coquille – Coastal Chum 

 
The Coquille population is presumed extinct based on limited data.  Annual spawning surveys for fall chinook and 
coho periodically report sightings of chum in the basin, however the frequency and numbers of chum documented 
suggests that the population is extinct.   
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Lower Columbia Chum 

Existing Populations 

This SMU consists of seven historic populations which are extinct (Table 85).  This conclusion is 
supported by spawning surveys from the past several years.  Ollerenshaw (2001) reported on 
chum spawner surveys from throughout the lower Columbia from the Youngs to the Columbia 
River Gorge tributaries.  In 2001, after 79 surveys in 27 streams, no live or dead chum, and no 
chum redds were observed.  In 2000, only one chum was observed in the South Fork Klaskanine 
River, and in 1999, more limited sampling yielded two live chum and one dead chum.  A limited 
number of chum are captured at the Big Creek hatchery trap each year.  Between 1990 and 2004, 
zero to 27 fish have been trapped annually.  It has been proposed that recent chum returns to 
Oregon tributaries are simply stray chum returning as part of healthier runs to Washington 
tributaries to the lower Columbia.  

Loss or severe degradation of estuarine and lower river habitat has been implicated as a major 
cause for the extinction of chum runs in the lower Columbia River tributaries of Oregon.     
 
Table 85.  Population list and existence status for the Lower Columbia Chum SMU.   

Exist Population Description 
No Youngs Youngs Bay tributaries. 
No Big Big Creek basin plus other Columbia River tributaries from Mill to (and 

including) Hunt Creek. 
No Clatskanie Clatskanie River basin plus Columbia River tributaries downstream to 

include Plympton Creek and upstream to include Beaver Creek. 
No Scappoose Scappoose Creek basin plus Columbia River tributaries downstream to 

Goble Creek and upstream to mouth of Willamette River. 
No Clackamas Clackamas River basin. 
No Sandy Sandy River basin. 
No Gorge Lower portions of all Columbia River tributaries upstream from the 

Willamette to (and including) Herman Creek.   
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Youngs – Lower Columbia Chum 

 
The Youngs chum population is functionally extinct.  Chum spawner surveys in the lower Columbia 
SMU in 1999-2001 showed that very few if any chum return to basins within the SMU.  It is believed 
that fish that do return to this basin are actually strays from healthier runs to Washington tributaries of 
the lower Columbia.  While much of the historical habitat is still accessible, the quality of the available 
habitat has been greatly reduced.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Big – Lower Columbia Chum 

 
The Big chum population is functionally extinct.  Chum spawner surveys in the lower Columbia SMU in 
1999-2001 showed that very few if any chum return to basins within the SMU.  It is believed that fish 
that do return to this basin are actually strays from healthier runs to Washington tributaries of the lower 
Columbia.  While much of the historical habitat is still accessible, the quality of available habitat has 
been greatly reduced.       

 

Assessment Outcome 

 
 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Clatskanie – Lower Columbia Chum 

 
The Clatskanie chum population is functionally extinct.  Chum spawner surveys in the lower Columbia 
SMU in 1999-2001 showed that very few if any chum return to basins within the SMU.  It is believed 
that fish that do return to this basin are actually strays from healthier runs to Washington tributaries of 
the lower Columbia.  While much of the historical habitat is still accessible, the quality of available 
chum habitat has been greatly degraded.        
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Scappoose – Lower Columbia Chum 

 

The Scappoose chum population is 
functionally extinct.  Chum spawner 
surveys in the lower Columbia SMU in 
1999-2001 showed that very few if any 
chum return to basins within the SMU.  It 
is believed that fish that do return to this 
basin are actually strays from healthier 
runs to Washington tributaries of the 
lower Columbia.  While much of the 
historical habitat is still accessible, the 
quality or remaining habitat has been 
degraded.        

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Clackamas – Lower Columbia Chum 

 
The Clackamas chum population is functionally extinct.  Chum spawner surveys in the lower Columbia 
SMU in 1999-2001 showed that very few if any chum return to basins within the SMU.  It is believed 
that fish that do return to this basin are actually strays from healthier runs to Washington tributaries of 
the lower Columbia.  While much of the historical habitat is still accessible, the quality of available 
habitat has been greatly reduced.        

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Sandy – Lower Columbia Chum 

 
The Sandy chum population is functionally extinct.  Chum spawner surveys in the lower Columbia SMU 
in 1999-2001 showed that very few if any chum return to basins within the SMU.  It is believed that fish 
that do return to this basin are actually strays from healthier runs to Washington tributaries of the lower 
Columbia.  While much of the historical habitat is still accessible, the quality of available habitat has 
been greatly degraded.       

Assessment Outcome 

 
 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Gorge – Lower Columbia Chum 

 The Gorge chum population is functionally extinct in Oregon tributaries.  Chum spawner surveys in the 
lower Columbia SMU in 1999-2001 showed that very few if any chum return to basins within the SMU.  
While much of the historical habitat is still accessible, the quality of remaining habitat is greatly 
degraded.   Significant numbers of chum salmon  continue to spawn in the Columbia River mainstem and 
Washington tributaries of the gorge.   
 

Assessment Outcome 

 
 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Sockeye 
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Middle Columbia Sockeye 

Existing Populations 
The Middle Columbia Sockeye SMU consists of a single extinct population in Suttle Lake.  
Suttle Lake is in the Metolius basin which is a tributary to the middle Deschutes (Table 86).   
Information within the SMU layout for this population was provided by Kostow (1995).  

Table 86.  Population list and existence status for the Middle Columbia Sockeye SMU.   

Exist Population Description 
No Suttle Suttle Lake and tributaries (Metolius River basin) 

 
 

Snake Sockeye 

Existing Populations 
The Wallowa Sockeye SMU consists of a single extinct population in Wallowa Lake within the 
Grande Ronde basin (Table 87).   Currently, two kokanee populations exist in Wallowa Lake, an 
inlet spawning population and a shore spawning population.  The two populations are 
reproductively isolated from all other kokanee (Kostow 1995).  Information in the SMU layout 
for this population was provided by Kostow (1995).   

Table 87.  Population list and existence status for the Snake Sockeye SMU.   

Exist Population Description 
No Wallowa Wallowa Lake and tributaries (Wallowa River basin) 

 

Suttle – Middle Columbia Sockeye 
 
The Suttle sockeye population is extinct. The construction of a barrier at the lake outlet in the early 1900s 
and later the completion of the Pelton/ Round Butte dam complex in the 1960’s blocked anadromous 
passage to the population. Few sockeye return to the dam complex today. A naturally spawning 
population of kokanee exists in Suttle Lake and Link Creek.      

Assessment Outcome 

 
Wallowa – Snake Sockeye 

 
     The Wallowa sockeye population is extinct.  The construction of a barrier at the lake outlet in 
1916 blocked anadromous passage to the population in Wallowa Lake. Sockeye were observed 
in Wallowa Lake until the early 1930s when they became extinct. Two kokanee populations 
persist in Wallowa Lake today, spawning in the inlet and on shore.  

Assessment Outcome 

 

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

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Winter Steelhead 
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 Coastal Winter Steelhead 

Existing Populations 
The Coastal Winter Steelhead SMU consists of 23 populations within Oregon coastal tributaries 
(Table 88).  None of the populations within this SMU are extinct.   

Table 88.  Population list and existence status for Coastal Winter Steelhead SMU.   

Exist Population Description 
Yes Necanicum Necanicum River basin plus ocean tributaries south to Cape Falcon. 
Yes Upper Nehalem Nehalem River basin upstream of, and including, Humbug Creek. 
Yes Lower Nehalem Nehalem River basin downstream from mouth of Humbug Creek. 
Yes Miami Miami River basin. 
Yes Wilson Wilson River and Kilchis River basins. 
Yes Trask Trask River plus Tillamook River basins. 
Yes Nestucca Nestucca River basin plus ocean tributaries from Cascade Head north to Cape 

Mears (includes Neskowin, Sand Lake, and Netarts). 
Yes Salmon Salmon River basin. 
Yes Siletz Siletz River basin downstream of Siletz Falls including Drift and Schooner creeks. 
Yes Yaquina Yaquina River basin. 
Yes Alsea Alsea River basin plus Beaver Creek (ocean tributary north of Alsea River. 
Yes Yachats Yachats River basin plus ocean tributaries between, but not including, Sutton 

Creek and Alsea River.  
Yes Siuslaw Siuslaw River basin plus Sutton Creek. 
Yes North Umpqua North Umpqua River basin . 
Yes South Umpqua South Fork Umpqua River basin. 
Yes Lower Umpqua Umpqua River basin downstream from mouth of North Fork Umpqua, excluding 

Smith River basin. 
Yes Smith  Smith River basin. 
Yes Tenmile Tenmile and Eel lakes basin. 
Yes Coos Coos River basin. 
Yes South Coquille South Fork Coquille River basin. 
Yes Coquille Coquille River basin, except South Fork Coquille River basin. 
Yes Floras Flores Creek basin and coastal tributaries north to Coquille River mouth. 
Yes Sixes Sixes River basin. 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas.  Several 
populations show “0 miles inaccessible” (Table 89).  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 74% 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 89.  Habitat accessibility data used in evaluating interim criteria for the Coastal Winter Steelhead 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Necanicum 64 1 98% 
Upper Nehalem 243 0 100% 
Lower Nehalem 115 0 100% 
Miami 27 0 100% 
Wilson 159 0 100% 
Trask 160 7 96% 
Nestucca 250 2 99% 
Salmon 66 0 100% 
Siletz 248 0 100% 
Yaquina 243 0 100% 
Alsea 395 0 100% 
Yachats 124 0 100% 
Siuslaw 662 0 100% 
North Umpqua 367 11 97% 
South Umpqua 917 56 94% 
Lower Umpqua 690 2 100% 
Smith 381 0 100% 
Tenmile 86 0 100% 
Coos 496 0 100% 
South Coquille 102 1 99% 
Coquille 487 0 100% 
Floras 98 0 100% 
Sixes 74 0 100% 

Abundance 
Few long-term abundance datasets were available for this SMU.  The only abundance trends 
with over 30 years of data within the SMU are for the North Umpqua (Winchester Dam counts) 
and the Lower Nehalem (Salmonberry River index spawning surveys).  Other abundance data 
within the SMU include recent adult trap counts in mid-coast basins, Nestucca basin stratified 
random survey population estimates for 2001-2003, and redd densities from coast-wide surveys.  
Data limitations require a qualified assessment of the status of this SMU. 

Many populations lacked adequate abundance data and full seeding estimates for making a status 
assessment with regards to the abundance criterion.  Each of the populations for which an 
assessment could be made passed the criterion (North Umpqua, Nestucca, and Nehalem).  It was 
presumed that all other populations within the SMU passed this criterion as well based on a high 
correlation due to common freshwater habitat conditions and ocean distribution and survival 
patterns.  Adult trapping data in the Siletz, Yaquina, Alsea, and Siuslaw indicate that abundance 
levels have increased over the past several years.  Trapping in the West Fork Smith suggests that 
abundance levels there have at least remained steady in the past five years.  Radio-telemetry 
work by ODFW show that abundance trends in the South Umpqua and Lower Umpqua are 
positively correlated to those in the North Umpqua (pers. comm., Jim Muck, 4/29/04).  Since the 
North Umpqua passed the abundance criterion, we assumed that the other Umpqua populations 
did as well.     

In the 2003 spawning year, ODFW initiated coast wide random surveys to estimate steelhead 
redd densities by basin.  Redd densities could not be used in evaluating criteria because two 
years of data were not sufficient for such a determination.  However, those data are presented 
below when no other abundance data sets were available for a particular population.  The data 
suggest that steelhead populations throughout coastal basins are at least moderately abundant, 
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though it is impossible to understand how redd densities in the last two years compare to those 
from the last 30 years.   

 
Table 90.  Abundance estimates (adult indices) used in evaluating interim criteria for the Coastal Winter 
Steelhead SMU. 

  30 Year 25% of Abundance by Return Year  No. Years >25% 
Population Average Average 1999 2000 2001 2002 2003 2004 of Average 
Necanicuma Long-term data unavailable 20.0 23.4 Pass 
Upper Nehalema Long-term data unavailable 2.7 7.8 Pass 
Lower Nehalemb 9.0 2.3 2.3 1.7 15.7 5.0 7.7 16.3 4 
Miamia Long-term data unavailable 0.8 -- Pass 
Wilsona Long-term data unavailable 47.5 37.3 Pass 
Traska Long-term data unavailable 26.8 35.3 Pass 
Nestuccac -- -- -- -- 8,000 10,400 6,000 -- Pass 
Salmona Long-term data unavailable 13.5 36.0 Pass 
Siletzd -- -- 278 229 253 332 305 274 Pass 
Yaquinae -- -- 54 51 32 73 79 89 Pass 
Alseaf -- -- 63 79 112 161 149 228 Pass 
Yachatsa Long-term data unavailable 20.1 34.8 Pass 
Siuslawg -- -- 96 402 198 354 395 -- Pass 
North Umpquah 6,137 1,534 -- 5,179 7,767 9,455 8,250 12,159 5 
South Umpquaa Long-term data unavailable 11.3 9.7 Pass 
Lower Umpquaa Long-term data unavailable 11.9 11.5 Pass 
Smithi -- -- -- 435 307 731 348 501 Pass 
Tenmile                                 Insufficient data Pass 
Coosa Long-term data unavailable 12.0 21.2 Pass 
South Coquillea Long-term data unavailable 12.4 13.3 Pass 
Coquillea Long-term data unavailable 15.6 8.3 Pass 
Florasa Long-term data unavailable 22.6 -- Pass 
Sixesa Long-term data unavailable 13.0 14.0 Pass 
a.  Redds per mile  in random surveys (ODFW online data 2004d and 2004i).   
b.  Peak adult count density in Enright standard index reach of Salmonberry River.   
c.  Basin wide wild spawner estimate (Susac and Jacobs, 2003 and ODFW online data 2005a).  See “Population 
Details” for explanation of pass designation. 
d.  Counts of wild adults at the Schooner, Mill, Palmer, and Siletz Falls traps (pers. comm., Derek Wilson, ODFW). 
e.  Counts of wild adults at Mill Creek trap (pers. comm., Derek Wilson, ODFW). 
f.  Counts of wild adults at North Fork Alsea, Cascade, and Bohannon traps (pers. comm., Derek Wilson, ODFW).   
g.  Counts of wild adults at Whitaker, West Fork Indian, Green, and Greenleaf traps (pers. comm., Derek Wilson, 
ODFW). W. Fk. Indian trap not operated in 2004, so that datum is not presented. 
h. Winchester Dam counts adjusted for harvest above the dam.  See “Population Details”. 
i.  Abundance estimate based on monitoring at West Fork Smith life cycle monitoring trap.   

Productivity 
Productivity could only be estimated for the North Umpqua and Lower Nehalem populations.  
They were the only populations with a long enough time trend of abundance data to estimate 
recruits per spawner.  See “Population Details” for specifics on productivity estimates in these 
populations.  All other populations were assumed to have passed based on results in the North 
Umpqua and Lower Nehalem.  Implicit in this assumption, is a belief that productivity of coastal 
winter steelhead populations is highly correlated due to common freshwater habitat conditions 
and ocean distribution and survival patterns. 
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Table 91.  Productivity estimates used in evaluating interim criteria for the Coastal Winter Steelhead SMU. 
All populations not shown in the table were assumed to have passed. 

  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 
Lower Nehalema 1993-94, 1997-99 0.4 0.4 2.6 4.4 >4.9 3 
North Umpqua 1993-97 1.1 1.4 1.2 1.6 1.7 4 
a.  1999 productivity estimate only includes age 3-5 recruits.  Age 6 and age 7 fish will spawn in 2005 and 2006.  
With only age 3- 5 fish returned, productivity is already greater than 1.2.   Age 6 and 7 fish make up about 9% of 
annual returns.    

Reproductive Independence 
Reproductive independence was evaluated based on data from multiple sources including 
spawner surveys, mark rates of fish captured at trapping facilities, and dam counts.  In many 
instances the pass/fail status of a population was determined based on the presence or absence of 
hatchery releases.   

In general, out-of-basin stray rates of steelhead tend to be low.  We assumed that populations in 
basins without hatchery releases passed the reproductive independence criterion unless data 
suggested otherwise.  While some strays may enter the basin, in most cases they are unlikely to 
exceed 10% of the natural spawning population.  Populations with hatchery releases failed the 
criterion if there were no data to suggest otherwise.  This assumption is consistent with 
precautionary assessments regarding reproductive independence in other SMUs.  However, data 
from the Nestucca do not support this assumption.  An average of 115,000 smolts have been 
released annually in the Nestucca, but hatchery fractions there have been under 10% in the last 
four years.  
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Table 92.  Reproductive independence estimates used in evaluating interim criteria for the Coastal Winter 
Steelhead SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1999 2000 2001 2002 2003 2004 <10% 
Necanicum Approximately 63% of spawners are hatchery origin Fail 
Upper Nehalema Evidence suggest few hatchery spawners Pass 
Lower Nehalema Smolt releases in Nehalem average 90,000 Fail 
Miami No hatchery releases since 1994 Pass 
Wilsona Smolt releases average 100,000 Fail 
Trask No hatchery releases Pass 
Nestuccab  -- 4% 5% 7% 8% >4 
Salmon No hatchery releases since 1995 Pass 
Siletzc -- 55% 45% 54% 44% 77% 0 
Yaquinad -- 19% 35% 7% 6% 18% 2 
Alseac -- 25% 29% 27% 11% 9% 1 
Yachatse -- 27% 12% -- 11% 18% <1 
Siuslawf -- 0% 4% 14% 0% 10% 4 
North Umpqua  19% 7% 8% 8% 11% 3 
South Umpqua -- 1% 0% 1% 2% 2% 5 
Lower Umpquag No recent hatchery releases 1% 1% Pass 
Smithh -- 3% 3% 2% 5% -- > 4 
Tenmilei Small releases – some returning adults removed Pass 
Coosi Smolt releases average 130,000 Fail 
South Coquillei Smolt releases average 70,000 Fail 
Coquille Smolt releases average 45,000 Fail 
Floras No recent hatchery releases Pass 
Sixes No recent hatchery releases Pass 
a.  See “Population Details” for further justification of assessment outcome. 
b. Spawning ground survey observations of marked and unmarked fish. 
c. Proportion of fish observed that are hatchery origin at remote trap sites.  
d.  See “Population Details” for explanation on derivation of these data 
e.  Based on survey of angler catch 
f. Proportions developed with West Fork Indian and Green Creek traps.  Green Creek trap not operated in 2000 and 
2001.  W. Fk. Indian not operated in 2004.   
g.  Hatchery-to-wild fractions at Calapooya Creek trap 
h.  Based on captures of hatchery and naturally-produced fish at Smith River Falls during mark-recapture study. 
i.  See “Population Details” for further information on pass designation. 

Hybridization 

Hybridization has not been identified as an issue for coastal winter steelhead.     

Population Details 

Necanicum 

Annual releases of hatchery fish in the Necanicum have averaged 40,000 smolts.  Data were not 
available to estimate hatchery-to-naturally produced ratios of spawners in the Necanicum the last 
couple years.  In 2003 and 2004 spawning surveys, two fish and six fish were observed with 
none being hatchery finmarked.  Lindsay et al. (2001) provide a better indication of what annual 
hatchery fractions are in the basin.  In 1996, Lindsay et al. (2001) examined the temporal and 
spatial distribution of naturally and hatchery produced fish spawning in the basin.  Fish were 
sampled via visual observation and dip netting.  A total of 386 fish were observed, with 63% of 
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those being hatchery origin.  Hatchery practices have remained relatively stable since the early 
1990s, so it is believed that the 1996 surveys should be fairly representative of recent years.   

Upper Nehalem 
The Upper Nehalem passed the reproductive independence criterion based on the following 
information.  The last stocking of hatchery winter steelhead fry and smolts into the Nehalem 
Basin outside of the North Fork occurred in 1994.  The 1997 ODFW steelhead status report 
projected the percentage of hatchery winter steelhead on the spawning grounds in the upper 
Nehalem River to be 5% (Chilcote 1998).  Surveys of hatchery winter steelhead in ODFW 
spawning ground surveys in 2003 and 2004 in the mainstem Nehalem were 5% and 0%, 
respectively.  Low abundance of hatchery fish in the upper Nehalem is further supported by low 
catch rates (less than 10% of N. Fk. Nehalem) since 1994.  

Lower Nehalem 
Abundance and productivity were evaluated using peak adult count densities in the Enright index 
reach in the Salmonberry River, tributary to the lower Nehalem.  Age compositions were based 
on volunteer scale samples from naturally-produced fish caught by anglers in the Nehalem 
between 1983 and 1993 (data provided by Ken Kenaston, ODFW, 4/28/04).   

Two different approaches were used to evaluate the reproductive independence criterion 
(personal communication, Chris Knutsen, ODFW, 1/28/05). Findings from these two approaches 
were cited as sufficient evidence for failure of the criterion. Steelhead hatchery releases in the 
Nehalem are made into the North Fork, and it is believed that essentially all returning hatchery 
fish return to the North Fork.  Population estimates have been made annually at Waterhouse Falls 
on the North Fork.  The percentage of hatchery fish in the population ranged from 21% for the 
2001 brood to 66.1% for the 2004 brood.  Population estimates (hatchery and wild combined) 
ranged from a low of 550 (2000 brood) to 2,854 (2002 brood).  Using the ratio of hatchery to 
naturally-produced fish and the winter steelhead spawning habitat miles above Waterhouse Falls, 
we expanded the annual population estimates based upon the amount of available mainstem 
North Fork Nehalem and tributary habitat downstream of the falls to calculate a North Fork 
Nehalem basin-wide population estimate.  This assumes that the hatchery/naturally produced 
composition, spawning habitat seeding rates, and habitat quality were similar among the two 
areas.  This is probably a liberal estimate of the total number of hatchery and naturally-produced 
fish on the spawning grounds in the lower North Fork, because the proportion of high quality 
winter steelhead spawning habitat is likely much less in the area below the falls, and many 
hatchery winter steelhead are removed at the hatchery trap annually. 

An average abundance in the lower mainstem Nehalem and tributaries for 1994-2003 was 
estimated using spawning survey data from the Salmonberry River, and making expansions 
based on habitat availability and relative habitat quality.  It was assumed that the entire spawning 
population in the mainstem Nehalem and tributaries was naturally-produced.  The average 
abundance in the mainstem Nehalem was compared to the number of naturally-produced adults 
that would need to spawn in the mainstem to offset high hatchery fractions in the North Fork 
Nehalem to the point that hatchery fractions for the entire basin were below 10%.  In only one 
year, was the lower Nehalem naturally-produced abundance estimate high enough to do this.   

The second approach was also based on hatchery-to-naturally produced ratios observed at 
Waterhouse Falls on the North Fork.  This approach utilized the relative proportion of steelhead 
habitat in the North Fork vs. the mainstem Nehalem and tributaries and assumed equal 
distribution of spawners between the two basins.  Based on the proportion of available habitat 
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and annual hatchery fractions at Waterhouse Falls, it was found that hatchery fractions exceeded 
10% in every year.   

Wilson 
The Wilson failed the reproductive independence criterion because significant hatchery releases 
are made in the Wilson and Kilchis without a recapture facility.  The Wilson and Kilchis basins 
combined have approximately 2.5 times more steelhead habitat than the Necanicum basin.  
Steelhead releases in the Wilson and Kilchis rivers since 1995 have been two to five times larger 
than those in the Necanicum.  The failure of the Necanicum partially justifies the failure of the 
Wilson since there are no hatchery adult collection facilities in either basin, and releases in the 
Wilson/Kilchis are greater, even in proportion to basin size, than those in the Necanicum.   

It should be noted that observations of finmarked and non-finmarked carcasses in spawning 
ground surveys in 2003 and 2004 suggest hatchery fractions are less than 10%.  Estimates from 
those surveys were not considered as conclusive evidence for a pass desgination because survey 
effort was low.   

Nestucca 
Random surveys to estimate basin-wide redd densities and spawner abundance have been 
conducted in the Nestucca since 2001.  In 2001 and 2002, population estimates for the Nestucca 
were 8,000 and 10,400 (Susac and Jacobs 2003; Table 90).  Using methods employed by Susac 
and Jacobs (2003) the population estimate in the Nestucca for 2003, based on the number of 
redds in the Nestucca (ODFW online data 2005a), was approximately 6,000 natural adult 
spawners.   

A 30-year average abundance could not be calculated for the Nestucca.  However, Chilcote 
(2001) estimated maximum seeding for the North Umpqua to be 4,273, and for the Upper Rogue 
to be 4,343.  Given that the Nestucca is a smaller basin than either the North Umpqua or the 
Upper Rogue, and that abundance in the Nestucca is greater than the maximum seeding estimates 
for the Rogue or North Umpqua, we found it reasonable to assume that the Nestucca should pass 
the abundance criterion.   

Annual hatchery release levels in the Nestucca the past 12 years have averaged 115,000 smolts.  
The proportion of hatchery fish for 2001 to 2004 spawning years was estimated based on finclip 
observations on the spawning ground (Jacobs et al. 2002; ODFW online data 2004d and 2004i).  
In those years, stray rates were estimated between 4-8%.  It has been speculated that these types 
of observations for steelhead typically underestimate actual hatchery fractions, but is currently 
the only data available.   

Siletz/Alsea 
The proportion of hatchery fish in the past five years was based on observations of naturally and 
hatchery produced fish at remote trapping facilities within these basins (data provided by Derek 
Wilson, pers. comm., 1/18/05).  For the Siletz, we used data from the Mill Creek and Schooner 
Creek traps.  Data from Cascade Creek and the Bohannon Falls trap were used for the Alsea.  

Yachats 
Hatchery-to-naturally produced ratios were based on angler catch reports.  In 2000-2001 and 
2003-2004, ODFW asked anglers to report how many fish they caught, and if the fish were of 
hatchery or naturally-produced origin.  Of 151 fish reported caught over the study period, 13.2% 
were hatchery origin (Wilson 2005). 
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Yaquina 
The proportion of naturally spawning fish that were hatchery origin in the past five years was 
estimated by using data from a remote trapping facility (Mill Creek), and observations of 
finmarked and non-finmarked fish on the spawning grounds.  An average percentage of hatchery 
fish was derived by weighting the traps and spawning ground surveys by the number of fish 
observed.  Since spawning ground surveys did not begin until 2001, the 2000 hatchery fraction 
estimate represents observations at the Mill Creek trap.  All data were provided by ODFW (pers. 
comm., Bob Buckman, 4/19/04 and 1/21/05). 

Siuslaw 
The proportion of naturally spawning hatchery fish in the population was indexed from trapping 
results at the West Fork Indian Creek and Green Creek traps.  The Green Creek trap was not 
operated for the 2000 and 2001 broods, and the West Fork Indian Creek trap was not operated 
for the 2004 brood.   

North Umpqua 
Naturally-produced adult steelhead abundance estimates reflect Winchester Dam counts less 
brood take at the dam, and less harvest of naturally-produced fish above Winchester Dam.  
Winchester Dam counts were provided by ODFW (pers. comm., Dave Harris, 4/14/04).  Harvest 
from 1986-2002 was estimated using expanded observations of harvest of naturally-produced 
winter steelhead above Winchester Dam from harvest card reporting (data provided by ODFW, 
pers. comm., John Leppink, 5/6/04).   Prior to 1986, the harvest rate on naturally-produced fish 
was assumed to be equal to the 1986-2002 average of 8%.  Harvest rates for 2003 and 2004 were 
assumed to be equal to the 2000-2002 average of 6%.   

Productivity was estimated using average age composition provided by ODFW (pers. comm., 
Mark Chilcote, 2/9/04).  Parents were defined as hatchery and naturally-produced fish combined 
where naturally-produced fish were calculated as described above.  Hatchery fish were estimated 
as the number of adipose finclipped fish observed passing Winchester dam, less fish harvested 
above Winchester Dam.  Harvest of hatchery fish above Winchester Dam was estimated in the 
same manner as described for naturally-produced fish.  Prior to 1986, the harvest rate on 
hatchery fish was assumed to be equal to the 1986 to 2002 average of 60%.   

In four years (1990, 1993, 1995, and 1997), harvest estimates, from harvest card reporting, of 
hatchery winter steelhead above Winchester Dam were greater than the number of hatchery fish 
observed passing Winchester.  This discrepancy may reflect the inherent uncertainty in harvest 
card data.  An alternative explanation pertains to the method of distinguishing winter from 
summer steelhead within harvest estimates.  Winter and summer steelhead are differentiated in 
the harvest card dataset based upon assumed stock composition in each month that the fish was 
caught.  Fish caught above Winchester Dam between December and April are classified as 
winter steelhead, and all others are summers.  There is some overlap in the two runs, and it is 
likely that in the years when harvest was estimated to be higher than passage, that some summer 
steelhead were captured early or late in the season and were accounted as winter steelhead. In 
years when this occurred, we applied the highest winter steelhead harvest rate (91%) estimated 
among years between 1986 and 2002 when harvest was not greater than passage.  This harvest 
rate was applied to the hatchery passage at Winchester Dam in those years.  The remaining fish 
(actual catch minus number estimated via 91% harvest rate) were assumed to be summer 
steelhead and were added to the appropriate year in accounting for summer steelhead harvest in 
the North Umpqua.     
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Many hatchery fish that pass Winchester Dam return to Rock Creek and Rock Creek Hatchery.  
Juvenile steelhead are reared at Rock Creek Hatchery (tributary to the North Umpqua), but are 
acclimated and released at Canyon Creek (tributary to the South Umpqua).  A small portion of 
hatchery fish returning to the Umpqua return to where they were reared (Rock Creek) rather than 
where they were acclimated (Canyon Creek).  Returns to the Rock Creek Hatchery are recycled 
downstream and either are eventually harvested, or spawn naturally in Rock Creek or in the 
mainstem Umpqua just below Rock Creek.  Few naturally-produced winter steelhead spawn in 
these areas.  Most naturally-produced winter steelhead spawn in other tributaries to the North 
Umpqua between Winchester Dam and Steamboat Creek.  Limited radio-tracking data from 
2003 suggest that spawning overlap between naturally-produced and hatchery fish is low (pers. 
comm., Jim Muck, ODFW 4/27/04).  However, data to quantify spatial segregation of natural 
and hatchery winter steelhead is currently limited.  If significant segregation is occurring, then 
our estimates of the percentage of hatchery fish in the naturally spawning population is an 
overestimate.   

South Umpqua  
Stray rates at South Umpqua Falls have ranged between 0 and 2.3% since the 1997-1998 return 
year (pers. comm., ODFW, Jim Muck, 4/29/04).  In 2003, of 35 observations of fish on the 
spawning grounds in the South Umpqua, none were adipose finclipped, indicating that few 
hatchery fish are spawning in the natural environment.  In 2004, five of 47 fish observed were 
finmarked.  These numbers exclude fish observed in Canyon Creek where winter steelhead are 
acclimated and released.  In Canyon Creek, marked fish outnumbered unmarked fish 5:1.   

Lower Umpqua 
 In Calapooya Creek (tributary to the lower Umpqua), stray rates at an adult trap for the 
2002/2003 and 2003/2004 return years were 1% (pers. comm., Jim Muck, ODFW 4/29/04).  
Spawning ground surveys show only 3% and 6% hatchery fractions in 2003 and 2004 
respectively.  Since no hatchery fish are directly released into the lower Umpqua, we assumed 
that the hatchery contributions would consistently be near the levels indicated by these data and 
that the population passed the reproductive independence criterion.   

Smith 
Naturally-produced adult steelhead abundance estimates in the Smith were based on population 
estimates from trapping at the Life Cycle Monitoring site on the West Fork Smith River (Solazzi 
et al. 2003; 2002; 2001; 2000; Miller 2003; pers. comm., Bruce Miller, ODFW, 7/8/04).   

Hatchery-to-naturally produced ratios were estimated based on captures of wild and hatchery fish 
at Smith River falls as part of the ODFW Smith River mark-recapture study (pers. comm., Jim 
Muck, 4/12/04).  The trap was not run in 2004, so no estimate was available for the 2003/2004 
run. 

Tenmile 
Tenmile passed the reproductive independence criterion because hatchery release levels are 
small and it its unlikely that many hatchery adults reach the spawning grounds.  Hatchery 
releases are made below Tenmile Lake, so returning adults would need to navigate through 
Tenmile Lake to natural spawning tributaries for which they have no acclimation tendency.  
Removal of some hatchery fish at Eel Lake also reduces the potential for spawning naturally by 
hatchery fish.   



Oregon Native Fish Status Report – Volume II 
 

Coastal Winter Steelhead  250 

Coos 
The Coos failed the reproductive independence criterion because hatchery release levels there are 
larger than in the Coquille which failed the criterion, and documented harvest rates are lower 
which means fewer fish are being removed.   

South Coquille 
Few data were available to evaluate the reproductive independence criterion.  Spawning survey 
data from 2003 and 2004 were inconclusive.  In 2003, 33% of fish identified were hatchery 
origin, though the sample size was small (n = 9).  A better sample (n = 40) in 2004 showed a 
hatchery fraction of only 8%.   

Adult migrant trapping at the South Fork fish trap in 1992-1993 showed that hatchery fractions 
in the Coquille near Powers were as high as 68% (Miller et al. 1993).  While release levels have 
remained fairly consistent since the time of this study, some aspects of the program have 
changed.  During the study, hatchery fish were released primarily below Powers at Beaver 
Creek.  Since then, a release site has been established at Woodward Creek further upstream near 
Powers.  This may increase the percentage of hatchery fish progressing further upstream towards 
natural spawning areas.  A second change since the trapping estimate of 1992-1993 is that three 
week acclimation periods have become standard.  At the time of the study, direct releases were 
the norm and likely contributed to increased stray rates.   

Under these evidences, the South Coquille population failed the reproductive independence 
criterion.  Primary reasons for this were 1) extremely high stray rate estimates in the early 1990s 
without significant change in the hatchery program, 2) one of two years of spawning survey data 
showed a hatchery fraction of greater than 10%, and 3) hatchery releases are present in the basin 
which was sufficient information for failure for other populations.   

Assessment Conclusions 

This SMU has more populations than any other SMU (23) and all historical populations are still 
present.  Abundance is monitored at Winchester Dam on the North Umpqua, and the 
Salmonberry River in the Lower Nehalem.  The SMU met five of six interim criteria.  Failure of 
the reproductive independence criterion places the near-term sustainability of the SMU 
potentially at risk.  Lack of data resulted in significant assumptions regarding abundance and 
productivity being made to make an assessment for this SMU. 

0 20 40 60 80 100

Percent of Existing Populations Meeting Criteria
Exist

Distribution
Abundance

Productivity
Repr. Ind.

Hybridization

 
Figure 22.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Necanicum – Coastal Winter Steelhead 
The Necanicum population passed each of the 
criteria except for reproductive independence.  
Nearly all of the habitat historically accessible to 
steelhead in the Necanicum remains accessible 
today.  The population was assumed to have 
passed the abundance criterion because available 
abundance data within the SMU suggests that 
returns are increasing and are at healthy levels.  
Productivity was passed because it was assumed 
the Upper Umpqua and Lower Nehalem were 
representative of the SMU.  In 1996, Lindsay et al. 
(2001) examined the temporal and spatial 
distribution of naturally and hatchery-produced 
fish spawning in the basin.  Fish were sampled via 
visual observation and dip netting.  A total of 386 
fish were observed, with 63% of those being of 
hatchery origin.  Hatchery practices have remained 
relatively stable since the early 1990s, so it is 
believed that the 1996 surveys should be fairly 
representative of the last several years.   
 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Fail Pass 
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Upper Nehalem – Coastal Winter Steelhead 
 

The upper Nehalem population passed each of the interim criteria, though there was little data available for the 
assessment.  Essentially the entire habitat historically accessible to steelhead in the Upper Nehalem remains 
accessible today.  The population was assumed to have passed the abundance criterion because available 
abundance data within the SMU suggests that returns are increasing and are at healthy levels.  Productivity was 
passed because it was assumed the Upper Umpqua and Lower Nehalem were representative of the SMU.  The 
independence criterion was passed because hatchery steelhead are no longer released in the Nehalem (outside of 
the North Fork), and data suggest that stray rates into the Upper Nehalem are 5% or less.   
Assessment Outcome 

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



Oregon Native Fish Status Report – Volume II 
 

Coastal Winter Steelhead  253 

Lower Nehalem – Coastal Winter Steelhead 
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The lower Nehalem passed each of the interim criteria with the exception of reproductive independence.  
Abundance in the lower Nehalem was indexed via spawner surveys in the Salmonberry River (tributary to the 
Nehalem).  Data in the abundance graph above reflect peak adult counts per mile in the Enright index reach.  
Productivity exceeded 1.2 recruits per spawner in three of the most recent five years of below average abundance.  
Analysis using estimated abundance of spawners in the North Fork Nehalem and mainstem Nehalem in 
conjunction with hatchery-to-naturally produced ratios in the North Fork Nehalem suggests that hatchery fractions 
throughout the lower Nehalem are greater than 10%.     
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Miami – Coastal Winter Steelhead 

 
The Miami population passed each of the interim criteria, though this assessment was primarily based on 
assessments in other populations within the SMU.  All habitat historically accessible to steelhead in the Miami 
remains accessible today.  The population was assumed to have passed the abundance criterion because abundance 
data within the SMU suggests that returns are increasing and are at healthy levels.  Productivity was passed 
because it was assumed the Upper Umpqua and Lower Nehalem were representative of the SMU.  Since hatchery 
fish have not been released in the basin since 1994, the population passed the independence criterion.   
 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Wilson – Coastal Winter Steelhead 

 

Assessment Outcome 

 
 

The Wilson failed the reproductive independence criterion, but passed the remainder of the interim criteria.   All 
habitat historically accessible to steelhead in the Wilson remains accessible today.  The population was assumed 
to have passed the abundance criterion because abundance data within the SMU suggests that returns are 
increasing and are at healthy levels.  Redd densities in 2003 and 2004 have been high with 37-48 redds per mile.  
Productivity was passed because it was assumed the Upper Umpqua and Lower Nehalem were representative of 
the SMU.  The independence criterion was failed because hatchery releases of 100,000 smolts are made annually 
in the Wilson basin.  The failure designation of the independence criterion can be further justified by comparisons 
of hatchery release levels and basin size to the Necanicum which failed the criterion based partly on empirical 
data.   

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Trask – Coastal Winter Steelhead 

 

 

Assessment Outcome 

 

The Trask population passed each of the interim criteria.   Nearly all habitat historically accessible to steelhead in 
the Trask remains accessible today.  The population was assumed to have passed the abundance criterion because 
abundance data within the SMU suggests that returns are increasing and are at healthy levels.  Redd densities in 
2003 and 2004 have been high with 27-35 redds per mile.  Productivity was passed because it was assumed the 
Upper Umpqua and Lower Nehalem were representative of the SMU.  The independence criterion was passed 
because no hatchery releases of winter steelhead are made in the Trask basin.   

 

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



Oregon Native Fish Status Report – Volume II 
 

Coastal Winter Steelhead  257 

Nestucca – Coastal Winter Steelhead 

 
The Nestucca passed each of the interim criteria.  While no full seeding estimate was available in the Nestucca, the 
run size estimates to the Nestucca in 2001-2003 were greater than the full seeding estimates developed by Chilcote 
(2001) for either the Rogue or North Umpqua.  Hatchery-to-naturally produced ratios were based on finclip 
observation rates during spawner surveys.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Salmon – Coastal Winter Steelhead 
 

 
    
There were not sufficient data to evaluate the Salmon population with regards to the abundance, reproductive 
independence, and productivity criteria.  Essentially all of the habitat historically accessible to steelhead in the 
Salmon remains accessible today.  The population was assumed to have passed the abundance criterion because 
abundance data within the SMU suggests that returns are increasing and are at healthy levels.  Productivity was 
passed because it was assumed the Upper Umpqua and Lower Nehalem were representative of the SMU.   The 
independence criterion was passed because no hatchery releases have been made in the basin since 1995.   
 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Siletz – Coastal Winter Steelhead 
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The Siletz population passed each of the criteria except independence.  Abundance and hatchery-to-naturally 
produced ratios were estimated at remote site adult traps in the Siletz basin.  The population was assumed to 
have passed the abundance criterion because available abundance data within the basin suggests that returns are 
steady or increasing.  Productivity was passed because it was assumed the Upper Umpqua and Lower Nehalem 
were representative of the SMU and naturally-produced abundance has been steady or increasing over the past 
nine years.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Fail Pass 
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 Yaquina – Coastal Winter Steelhead 
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The Yaquina population passed each of the criteria with the exception of independence.  Abundance and hatchery-
to-naturally produced ratios were estimated at remote adult trap sites in the Yaquina basin.  The population was 
assumed to have passed the abundance criterion because abundance data within the basin suggests that returns are 
increasing.  Data from within the SMU suggest that abundance was not at unusually low levels.  Productivity was 
passed because it was assumed the Upper Umpqua and Lower Nehalem were representative of the SMU, and 
because trap counts in the Yaquina have been steadily increasing since 1996.  Hatchery fractions have ranged 
between 6-35%. 
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Alsea – Coastal Winter Steelhead 
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The Alsea population passed each of the criteria except independence.  Abundance and hatchery-to-naturally 
produced ratios were estimated at remote site adult traps in the Alsea Basin.  The population was assumed to 
have passed the abundance criterion because available abundance data within the basin suggests that returns are 
steady or increasing since monitoring began.  Data from within the SMU suggest that abundance was not at 
unusually low levels.  Productivity was passed because it was assumed the Upper Umpqua and Lower Nehalem 
were representative of the SMU.  Hatchery fractions were above 10% between 1995 and 2003. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Fail Pass 
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Yachats – Coastal Winter Steelhead 

Assessment Outcome 

The Yachats population passed each 
of the interim criteria except for 
independence.  The population was 
assumed to have passed the 
abundance criterion because available 
abundance data within the SMU 
suggests that returns are increasing 
and are at healthy levels.  Productivity 
was passed because it was assumed 
the Upper Umpqua and Lower 
Nehalem were representative of the 
SMU.   Hatchery-to-naturally 
produced ratios were based on angler 
catch reports.  In 2000-2001 and 
2003-2004, ODFW asked anglers to 
report how many fish they caught, 
and if the fish were of hatchery or 
naturally-produced origin.  In all four 
years, hatchery fractions were greater 
than 10%. 
  

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Siuslaw – Coastal Winter Steelhead 

 
The Siuslaw population passed each of the interim criteria.  Abundance was measured as counts of naturally-
produced fish returning to the Whitaker, West Fork Indian, Green, and Greenleaf traps in the Siuslaw basin.  The 
population was assumed to have passed the abundance criterion because available abundance data within the basin 
suggests that returns are increasing since monitoring began.  Productivity was passed because it was assumed the 
Upper Umpqua and Lower Nehalem were representative of the SMU.  Hatchery-to-naturally produced ratios were 
indexed via data from the West Fork Indian and Green Creek traps.   
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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 Winter Steelhead 
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The North Umpqua population passed each of the 
interim criteria.  Abundance was measured as the 
number of naturally-produced fish passing Winchester 
Dam, less brood take at the dam, and less the number of 
naturally-produced fish harvested above the dam.  
Abundance levels have consistently been well above the 
interim criterion threshold.  Hatchery spawners were 
estimated in the same manner as naturally-produced 
spawners.   
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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  South Umpqua – Coastal Winter Steelhead 
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The South Umpqua passed each of the interim criteria.  
No abundance data were available, but it was assumed 
to have passed because available abundance data within 
the SMU suggests that returns are increasing and are at 
healthy levels.  Stray rates at South Umpqua Falls have 
ranged between 0 and 2.3% since the 1997-1998 return 
year suggesting natural spawning by hatchery fish is 
rare.  Productivity was passed because it was assumed 
the Upper Umpqua and Lower Nehalem were 
representative of the SMU.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 



Oregon Native Fish Status Report – Volume II 
 

Coastal Winter Steelhead  266 

Lower Umpqua – Coastal Winter Steelhead 

 
The Lower Umpqua passed each of the interim criteria.  No abundance data were available, but it was assumed to 
have passed because available abundance data within the SMU suggests that returns are increasing and are at 
healthy levels.  Stray rates at the Calapooya Creek adult trap have been 1% in each of the last two return years.  
Those data are not displayed below because there are only two years of estimates.   Productivity was passed 
because it was assumed the Upper Umpqua and Lower Nehalem were representative of the SMU.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Smith – Coastal Winter Steelhead 

 

The Smith passed each of the interim criteria.  Abundance estimates reflect trapping of adults at the West Fork Smith 
River life-cycle monitoring site.   The abundance criterion could not be evaluated with the available abundance data.  
The criterion was presumed to be passed because abundance data from within SMU suggest that returns may be 
increasing and are at relatively healthy levels.  Stray rates are based on hatchery-to-naturally produced ratios of fish 
captured at Smith River Falls as part of an ODFW mark recapture study.  Productivity was passed because it was 
assumed the Upper Umpqua and Lower Nehalem were representative of the SMU.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Tenmile – Coastal Winter Steelhead 

 
The Tenmile population passed each of the interim criteria.  The abundance and productivity criteria were passed 
based on results of assessments of populations within this SMU where sufficient data were available to evaluate 
those criteria.  Tenmile passed the reproductive independence criterion because hatchery release levels are small 
and it its unlikely that many hatchery adults reach the spawning grounds.  Hatchery releases are made below 
Tenmile Lake, so returning adults would need to navigate through Tenmile Lake to natural spawning tributaries for 
which they have no acclimation tendency.  Removal of some hatchery fish at Eel Lake also reduces the potential 
for spawning by hatchery fish.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Coos – Coastal Winter Steelhead 
 

 
The Coos population passed each of the interim criteria with the exception of reproductive independence.  The 
abundance and productivity criteria were passed based on results of assessments of populations within this SMU 
where sufficient data were available to evaluate those criteria.  The Coos failed the reproductive independence 
criterion because hatchery release levels there are larger than in the Coquille which failed the criterion, and 
documented harvest rates are lower which means fewer fish are being removed.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Fail Pass 
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South Coquille – Coastal Winter Steelhead 
The South Coquille population passed 
each of the interim criteria with the 
exception of reproductive independence.  
Nearly all of the habitat historically 
accessible to steelhead in the South 
Coquille remains accessible today.  The 
abundance and productivity criteria were 
passed based on results of assessments of 
populations within this SMU where 
sufficient data were available to evaluate 
those criteria.  The independence 
criterion was failed because hatchery 
releases of smolts are made annually in 
the South Coquille basin.  Adult trapping 
data from the early to mid-1990s showed 
high percentages of hatchery fish among 
the naturally migrating population and 
support the failure assessment of 
reproductive independence. The 2003 
and 2004 spawning survey data were 
inconclusive in regards to independence.   
 
 
 
 
 
 
 
 
 
 
 

 
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Coquille – Coastal Winter Steelhead 

 
    
The Coquille population passed each of the interim criteria with the exception of reproductive independence.  
Essentially all of the habitat historically accessible to steelhead in the Coquille remains accessible today.  The 
abundance and productivity criteria were passed based on results of assessments of populations within this SMU 
where sufficient data were available to evaluate those criteria.  The independence criterion was failed because 
hatchery releases of smolts are made annually in the Coquille basin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Floras – Coastal Winter Steelhead 

 
The Floras population passed each of the interim criteria.  All of the habitat historically accessible to steelhead in 
the Floras remains accessible today.  The abundance and productivity criteria were passed based on results of 
assessments of populations within this SMU where sufficient data were available to evaluate those criteria.  The 
independence criterion was passed because no hatchery releases of winter steelhead are made in the basin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Sixes – Coastal Winter Steelhead 

 
The Sixes population passed each of the interim criteria.  Essentially all the habitat historically accessible to 
steelhead in the Sixes remains accessible today.   The abundance and productivity criteria were passed based on 
results of assessments of populations within this SMU where sufficient data were available to evaluate those 
criteria.  The independence criterion was passed because no hatchery releases of winter steelhead are made in the 
basin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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 Rogue Winter Steelhead 

Existing Populations 
The Rogue Winter Steelhead SMU includes eight populations within the Klamath Mountains 
Province (KMP) in southwest Oregon (Table 93).  None of the populations within this SMU are 
extinct.   
Table 93.  Population list and existence status for the Rogue Winter Steelhead SMU.   

Exist Population Description 
Yes Winchuck Winchuck River basin. 
Yes Chetco Chetco River basin. 
Yes Pistol Pistol River basin. 
Yes Coastal Rogue Rogue River tributaries downstream from Illinois River plus Hunter and Euchre 

creeks (nearby ocean tributaries). 
Yes Illinois Illinois River basin. 
Yes Mainstem Rogue Rogue River basin upstream from mouth of Illinois River excluding the 

Applegate River basin. 
Yes Applegate  Applegate River basin. 
Yes Elk Elk River basin. 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas. Several 
populations show “0 miles inaccessible” (Table 94).  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.   

Construction of Lost Creek Dam in the upper Rogue Basin eliminated access to 25 miles of 
steelhead habitat (USFWS 1954), and Applegate Dam blocked 32 miles in the Applegate River. 
Table 94.  Habitat accessibility data used in evaluating interim criteria for the Rogue Winter Steelhead SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Winchuck 54 0 100% 
Chetco 185 0 100% 
Pistol 44 0 100% 
Coastal Rogue 100 0 100% 
Illinois 414 0 100% 
Mainstem Roguea 653 25 96% 
Applegate 216 32 87% 
Elk 59 0 100% 

Abundance 
Abundance data for populations within the Rogue SMU is limited.  Prior to 1991, data on 
steelhead populations and trends in the Rogue were available through angler harvest reports.  
Changes in fishing regulations since 1991 restricting harvest of naturally-produced fish has made 
trends from these harvest reports less useful (NMFS 2001).  Consistent trends are available for 
two populations within the SMU.  Mainstem Rogue abundance was indexed using counts at Gold 
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Ray Dam (RKm 203), and abundance in the Applegate population was indexed using counts of 
non-finmarked fish at Applegate Dam trap (RKm 75 of the Applegate River).  Naturally-
produced winter steelhead counts from Gold Ray Dam were provided by ODFW (pers. comm., 
Tom Satterthwaite, 6/8/04) and were adjusted to account for harvest above Gold Ray Dam.  
Applegate Dam data were provided by ODFW (Randy Robart, Cole Rivers Hatchery Manager, 
8/12/04).   

In 2003 and 2004, spawner surveys were conducted at random sites throughout the Oregon 
Coast.  Estimates of redd densities by population are presented in Table 95 for the Winchuck, 
Chetco, Pistol, Coastal Rogue, Illinois, and Elk populations.  These redd densities could not be 
used in evaluating the criterion because two years of data were not sufficient for such a 
determination.  It was assumed that the mainstem Rogue and Applegate populations were 
representative of the SMU based on an observed high degree of correlation in the available data, 
so all other populations passed the criterion.  This assumption is supported by juvenile sampling 
by ODFW that showed juvenile densities in populations outside the Rogue (but within the SMU) 
were similar to juvenile rearing densities within the Rogue (ODFW 2001c).  Further, juvenile 
steelhead were observed in all sites sampled in populations outside the Rogue basin in 1999 and 
2000, whereas not all sites sampled within the Rogue basin had juvenile steelhead (ODFW 
2001c).  These evidences suggest that abundance levels in the mainstem Rogue and Applegate 
are at relatively similar health levels as the other populations within the SMU.  At the very least, 
these data are sufficient to suggest that abundance levels are not at critically low levels in these 
populations.  It should be noted that summer and winter steelhead could not be distinguished in 
these surveys, but that summer steelhead do not occur in any of the basins outside of the Rogue.   
Table 95.  Abundance estimates (adult indices) used in evaluating interim criteria for the Rogue Winter 
Steelhead SMU. 

  30 Year 25% of  Abundance by Return Year # Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 
Winchucka Outcome based on results for Mainstem Rogue and Applegate 29.1 8.5 Pass 
Chetcoa Outcome based on results for Mainstem Rogue and Applegate 7.0 21.7 Pass 
Pistola Outcome based on results for Mainstem Rogue and Applegate 35.8 38.9 Pass 
Coastal Roguea Outcome based on results for Mainstem Rogue and Applegate 25.4 21.5 Pass 
Illinoisa Outcome based on results for Mainstem Rogue and Applegate 3.7 -- Pass 
Mainstem Rogue 6,829 1,707 4,782 5,940 9,160 9,713 11,957 5 
Applegateb 140 35 75 213 323 226 56 5 
Elka   Outcome based on results for Mainstem Rogue and Applegate 23.7 74.2  Pass 

a. Abundance estimate is presented as redds per mile.   
b. Average abundance based on 16 years of data. 

Productivity 
Productivity in the Mainstem Rogue population was estimated using naturally-produced spawner 
abundance estimates calculated as described in the “Abundance” section.  Hatchery spawner 
abundance for the years 1970-1994 was calculated in the same manner as wild fish except that 
the Gold Ray Dam counts were reduced by the number of fish that returned to Cole Rivers 
Hatchery.  From 1995-2004 the hatchery fraction in the Rogue was represented by proportions of 
hatchery and naturally-produced fish trapped at the Elk Creek weir.  Elk Creek enters the Rogue 
River at river mile 152, which is only five miles downstream of the entrance to Cole Rivers 
Hatchery.  The Elk Creek basin accounts for about 10% of the spawning habitat of adult 
steelhead that pass Gold Ray Dam.  Given the relative size of the Elk Creek basin, and its 
proximity to the release location for smolts reared at Cole Rivers Hatchery, it was determined 
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that hatchery fraction estimates from the Elk Creek weir would best represent the hatchery 
fraction of natural spawners in the Mainstem Rogue population.  

Description of the methods used to estimate parents in the Applegate population are described in 
the “Population Details” section. Methods for estimating recruits are the same as those described 
in the “Abundance” section.  A single average age composition was applied annually to both the 
Mainstem Rogue and Applegate populations.  Age compostion for the Applegate was derived 
from Chilcote (2001), and for the Mainstem Rogue above Gold Ray Dam was provided by 
ODFW (pers. comm., Mark Chilcote, 2/9/04).  Lack of abundance trends precluded the 
estimation of productivity for other populations, but it was assumed that the Mainstem Rogue 
and Applegate were representative of other populations in the SMU and that all populations 
passed.  Juvenile density and occupancy data suggest that relative abundance levels in the Rogue 
are similar to other populations within the SMU (ODFW 2001c).  This may also indicate that 
productivity is similar between the populations.   
Table 96.  Productivity estimates used in evaluating interim criteria for the Rogue Winter Steelhead SMU. 

  Recent Complete Brood Years  Productivity (R/S)   
Population of Below Average Abundance  Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Winchuck Outcome based on results for Mainstem Rogue and Applegate Pass 
Chetco Outcome based on results for Mainstem Rogue and Applegate Pass 
Pistol Outcome based on results for Mainstem Rogue and Applegate Pass 
Coastal Rogue Outcome based on results for Mainstem Rogue and Applegate Pass 
Illinois Outcome based on results for Mainstem Rogue and Applegate Pass 
Mainstem Rogue 1991-94, 1998 2.1 2.7 1.7 1.3 2.4 5 
Applegate 1993-95, 1997-98 7.9 15.0 2.3 2.1 2.4 5 
Elk Outcome based on results for Mainstem Rogue and Applegate Pass 

Reproductive Independence 
Estimates of reproductive independence for the Mainstem Rogue are described in the 
“Productivity” section.  See “Population Details” for information on reproductive independence 
estimates in the Applegate.  Similar methods could not be used for other populations within the 
SMU because the necessary data do not exist.  Assessments in those populations were based on 
anecdotal information and inferences from populations with data.   

Currently, hatchery steelhead are released within the SMU at Cole Rivers Hatchery (upper 
Rogue River), Applegate Dam, and in the Chetco River downstream of the North Fork Chetco.  
Data from gillnet sampling in streams within the SMU outside the Rogue River basin (and 
excluding the Chetco) suggest a hatchery fish proportion of <7% among returning steelhead, all 
of which would be strays from undetermined hatcheries (ODFW 2001c as cited in NMFS 2001). 
These estimates are corroborated by observations of finmarked and non-finmarked steelhead on 
the spawning ground during spawner surveys within the SMU in 2003 and 2004.  Of 47 fish that 
could be positively identified as either possessing or not possessing a finmark in the Elk, Pistol, 
and Winchuck populations, 45 were unmarked.  In 2004, 181 of 183 fish were unmarked.  In the 
Rogue 12 of 56 (21%) of fish were marked, and in the Applegate one of 52 (2%) fish were 
marked.  Observations in the Rogue should be viewed as conservative.  Due to site accessibility 
issues, surveys in these basins tend to be in areas proximal to locations where hatchery fish are 
released and thus may over-estimate hatchery fractions (pers. comm., Tom Satterthwaite, 
9/30/04).   

In the Chetco, it has been estimated that roughly 50% of returns to the lower river are hatchery 
origin.  However, most of the winter steelhead spawning areas are upstream of where the 
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sampling was conducted that provided the 50% estimate. Furthermore this sampling occured 
near where the hatchery juveniles are released and broodstock collected (NMFS 2001).  More 
recent data suggest that natural spawing by hatchery fish makes up less than 10% of the 
population.  In 2004, spawning surveys in the Chetco showed that only 1 of 48 fish observed (of 
which origin could be identified) was marked as a hatchery fish.  This contradicts the 2003 
estimate which showed half were hatchery origin, but the sample size in 2003 was only eight 
fish.  Observations of hatchery fractions in the Chetco should be viewed as liberal.  Due to site 
accessibility issues, surveys in these basins tend to be in areas proximal to locations where 
hatchery fish are released and thus may over-estimate hatchery fractions (pers. comm., ODFW, 
Tom Satterthwaite, 9/30/04).  

The aforementioned data and information were used as justification for a pass designation for the 
Winchuck, Chetco, Pistol, Coastal Rogue, Illinois, and Elk populations.  Further justification for 
a pass designation comes from the fact that both the Mainstem Rogue and Applegate passed 
despite significant hatchery releases in those basins.  The Chetco population passed primarily 
based on 2004 spawning ground survey estimates, and the fact that all estimates likely over-
estimate hatchery fractions due to the proximal locations of hatchery fraction estimates and 
hatchery releases.  It should be noted that it has been speculated that spawning ground 
observations of steelhead typically underestimate actual hatchery fractions.  However, they 
remain a useful indicator of the degree of hatchery fish presence on the spawning grounds.  
Limited data from the Alsea and Nestucca basins suggest that estimates based on observations of 
finclips on live fish are not significantly different than those on recovered carcasses (Susac and 
Jacobs 2003).  
Table 97.  Reproductive independence estimates used in evaluating interim criteria for Rogue winter 
steelhead SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Winchuck Few marked fish observed in 2003 and 2004 Pass 
Chetco Few marked fish observed in 2004 Pass 
Pistol Few marked fish observed in 2003 and 2004 Pass 
Coastal Rogue Few marked fish observed in 2003 and 2004 Pass 
Illinois Few marked fish observed in 2003 and 2004 Pass 
Mainstem Rogue 2% 2% 2% 1% 1% 5 
Applegatea  Assumed 5% Pass 
Elk Few marked fish observed in 03 and 04 Pass 
a.  See “Population Details” for explanation of pass designation.   

Hybridization 
Hybridization has not been identified as an issue for Rogue winter steelhead.   

Population Details 

Mainstem Rogue 

The mainstem Rogue population encompasses the entire Rogue Basin upstream of the mouth of 
the Illinois River with the exception of the Applegate River basin.  The mouth of the Illinois 
River is at approximately Rogue RKm 43, and Gold Ray Dam is at RKm 203.  The status of the 
population was assessed using only data from the portion of the population spawning above Gold 
Ray Dam because it was the only monitoring site within the basin that provided data adequate for 
the assessment.  This method assumes that the status of the portion of the population below Gold 
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Ray Dam is accurately reflected by data for the portion of the population above the dam.  It 
should be noted that there is 160 RKm of accessible mainstem between the Illinois River and 
Gold Ray Dam plus adjoining tributaries that are within the boundaries of the population, but are 
not directly addressed by these assessment methods.   

To estimate natural spawners, counts of naturally and hatchery-produced fish were adjusted to 
account for harvest above the dam.  We applied an 8% annual harvest rate for the period 1974-
2003 for naturally-produced fish and the period 1974-1994 for hatchery-produced fish (pers. 
comm., Mark Chilcote, ODFW, 2/9/04).  The 8% harvest rate was lower than an estimate for 
summer steelhead by Kenaston (1989) for the period 1980-1985.  Harvest rates on winter 
steelhead would be expected to be lower than for summer fish because environmental conditions 
are more challenging and inhibit angler success.  To estimate hatchery-produced fish abundance 
from 1974-1994, Gold Ray Dam counts of hatchery fish adjusted for harvest were further 
reduced by the number of hatchery adults returning to Cole Rivers Hatchery.  From 1994-2003, 
hatchery fish abundance was determined with estimates of natural spawner abundance, and 
hatchery\naturally-produced proportions of winter steelhead passing the Elk Creek weir.   

Applegate 
Counts at Applegate Dam were available for both finmarked and non-finmarked fish.  All 
marked and unmarked fish that return to Applegate Dam are collected for broodstock.  No fish 
are passed above the dam.  Unmarked fish were used to index naturally-produced spawner 
abundance.  This assumes that the annual proportion of the naturally-produced population that 
passess the natural spawning grounds and arrives at Applegate Dam is consistent or random 
annually.  This assumption may be violated if the proportion of naturally-produced fish arriving 
at the dam is influenced by population size, flow, temperature, or other parameters.  Given the 
absence of another abundance indicator, the Applegate assessment was based on these data.   

Returns to Applegate Dam have been collected since 1981.  Prior to the 1985 brood, not all 
hatchery fish were marked, so until the 1989 return year, some hatchery-produced fish returning 
to the dam were not finmarked.  As a result, the average naturally-produced abundance was 
estimated using returns of unmarked fish to Applegate Dam from 1989-2004.   

Spawner surveys in 2003 indicated that the proportion of hatchery spawners in the natural 
population is low (2%).  Hatchery smolt releases were made at Applegate Dam, so while 21% of 
harvested fish in the mainstem Applegate were hatchery origin (Chilcote 2001), it is likely that 
the proportion in the natural spawning population was less because returning hatchery adults 
home to Applegate Dam.  The spawning ground survey results from 2003 (2% hatchery 
spawners) was likely closer to actual spawning ground ratios than the proportion from the 
harvested population (21%) (pers. comm., ODFW, Tom Satterthwaite, 6/10/04). Since the 
proportion of naturally-spawning hatchery fish in the entire spawning population was probably 
smaller than the proportion of those arriving at Applegate Dam, we estimated that 5% of 
naturally-spawning hatchery fish in the Applegate were hatchery origin and are reasonably 
certain that hatchery levels are below 10%.  In evaluating productivity, parent abundance was 
estimated by expanding unmarked returns to Applegate Dam by 5%.   
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Assessment Conclusions 

This SMU includes eight populations within coastal basins of the Klamath Mountains Province 
in southwestern Oregon.  Each of the interim criteria was passed so the near-term sustainability 
of the SMU is not at risk.     

0 20 40 60 80 100
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Distribution
Abundance

Productivity
Repr. Ind.

Hybridization

 
Figure 23.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Winchuck – Rogue Winter Steelhead 

 
The Winchuck population passed each of the criteria.  The only abundance data from the Winchuck are from 
random spawner surveys in 2003 and 2004 which showed redd densities of 32.5 and 8.5 redds per mile 
respectively.  Abundance and productivity passed because it was assumed that the Mainstem Rogue and Applegate 
were representative of the SMU.  Juvenile occupancy rates and densities throughout the SMU support this 
assumption.  Since no hatchery fish are released in the basin it was assumed that the population passed the 
independence criterion.  Even in the mainstem Rogue and Applegate where hatchery releases are made, evidence 
suggests that natural spawning by hatchery fish is low.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Chetco – Rogue Winter Steelhead 

    
      
The Chetco population passed each of the criteria.  The only abundance data from the Chetco are from random 
spawner surveys in 2003 and 2004 which showed redd densities of 14.0 and 21.7 redds per mile respectively.  
Assessments in the mainstem Rogue and Applegate were assumed to be representative of abundance in the 
Chetco.  Data from 2004 spawner surveys indicate that the Chetco would pass the independence criterion.  Of 48 
fish observed whose origin could be distinguished, 47 of them were non-finmarked.  Past estimates of hatchery 
fractions have been higher, but have typically been made in areas near where hatchery releases are made, and 
returning hatchery adults congregate.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Pistol – Rogue Winter Steelhead 

 
The Pistol population passed each of the criteria.  The only abundance data from the Pistol are from random 
spawner surveys in 2003 and 2004 which showed redd densities of 35.8 and 38.9 redds per mile respectively.  
Abundance and productivity passed because it was assumed that the Mainstem Rogue and Applegate were 
representative of the SMU.  Juvenile occupancy rates and densities throughout the SMU support this assumption.  
Since no hatchery fish are released in the basin it was assumed that the population passed the independence 
criterion.  Even in the mainstem Rogue and Applegate where hatchery releases are made, evidence suggests that 
natural spawning by hatchery fish is low.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Coastal Rogue – Rogue Winter Steelhead 

 
The Coastal Rogue population passed each of the criteria.  This population includes the Rogue River downstream 
of the Illinois River, Hunter Creek, and Euchre Creek.  The only abundance data from the Coastal Rogue are from 
random spawner surveys in 2003 and 2004 which showed redd densities of 25.4 and 21.5 redds per mile 
respectively.  Abundance and productivity passed because it was assumed that the Mainstem Rogue and Applegate 
were representative of the SMU.  Juvenile occupancy rates and densities throughout the SMU support this 
assumption.   
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Illinois – Rogue Winter Steelhead 

 

Assessment Outcome 

 

The Illinois population passed each of the criteria.  The only abundance data from the Illinois are from random 
spawner surveys in 2003 which showed a redd density of 3.7 redds per mile.  Abundance and productivity passed 
because it was assumed that the Mainstem Rogue and Applegate were representative of the SMU.  Juvenile 
occupancy rates and densities throughout the SMU support this assumption.  Since no hatchery fish are released 
in the basin it was assumed that the population passed the independence criterion.  Even in the mainstem Rogue 
and Applegate where hatchery releases are made, evidence suggests that natural spawning by hatchery fish is low.  

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Mainstem – Rogue Winter Steelhead 
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The Mainstem Rogue population passed each of the interim criteria.  Abundance in this population was indexed 
via counts at Gold Ray Dam.  Counts were adjusted to account for harvest above the dam to estimated natural 
spawners.  Naturally spawning hatchery fish were estimated in the same manner for the period 1974-1994, but 
returns to Cole Rivers Hatchery were also subtracted from the counts. From 1995-2003, Elk Creek weir estimates 
of hatchery and naturally-produced proportions were used to represent hatchery spawner fractions for the 
population.  Abundance in the population has never dropped below the threshold defined by the interim criterion. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Applegate – Rogue Winter Steelhead 

 
The Applegate population passed each of the interim criteria.  Abundance of naturally-produced fish was 
indexed by counts of non-finmarked fish returning to Applegate Dam. Observations of hatchery fish on the 
spawning ground during surveys in 2003 indicate that natural spawning by hatchery fish is limited.  Applegate 
Dam has blocked access to roughly 32 miles of historical habitat.     
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Elk – Rogue Winter Steelhead 

 
 

    
The Elk population passed each of the criteria.  The only abundance data from the Elk are from random spawner 
surveys in 2003 and 2004 which showed redd densities of 23.7 and 38.9 redds per mile respectively.  Abundance 
and productivity passed because it was assumed that the Mainstem Rogue and Applegate were representative of 
the SMU.  Juvenile occupancy rates and densities throughout the SMU support this assumption.  Since no 
hatchery fish are released in the basin it was assumed that the population passed the independence criterion.  Even 
in the mainstem Rogue and Applegate where hatchery releases are made, evidence suggests that natural spawning 
by hatchery fish is low.       
Assessment Outcome 

 
 

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

Existing Populations 

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

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

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

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

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

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

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

Creek. 

Habitat Use Distribution 

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

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

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

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

Productivity 

Productivity was estimated using natural and hatchery abundance data and age composition data.  
Data were not available to estimate productivity for the populations downstream of the mouth of 
the Willamette River, nor the Gorge population.  The Gorge population is expected to perform 
similar to the Hood, so the assessment outcome for the Gorge was based on the outcome for the 
Hood.  See the “Population Details” section for specific details on productivity estimation 
methods and assessment outcomes for the remaining populations.   
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Table 101.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Winter 
Steelhead SMU. 

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

Reproductive Independence 

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

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

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

Hybridization 

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

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

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

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

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

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

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

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

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Assessment Conclusions 

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

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

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

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

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

Assessment Outcome 

 

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

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

Assessment Outcome 

 

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

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

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

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

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

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

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

 

Assessment Outcome 

 

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

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

Assessment Outcome 

 

 

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

Assessment Outcome 

 
 

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

Existing Populations 

The Willamette Winter Steelhead SMU consists of nine populations from basins upstream of 
Willamette Falls.  Each of the populations is still in existence, but data were scarce for the 
Westside tributary populations (Tualatin, Yamhill, Rickreall and Luckiamute)(Table104). 
Table 104.  Population list and existence status for the Willamette Winter Steelhead SMU.   

Exist Population Description 
Yes Tualatin Tualatin River basin. 
Yes Yamhill Yamhill River basin. 
Yes Rickreall Rickreall Creek. 
Yes Luckiamute Luckiamute River basin.  
Yes Calapooia Calapooia River basin. 
Yes Upper South Santiam South Santiam River basin upstream from Wiley Creek. 
Yes Lower South Santiam South Santiam River basin downstream from Foster Dam including Wiley, 

McDowell, Crabtree, and Thomas creeks. 
Yes North Santiam North Santiam River basin. 
Yes Molalla Mollala River basin plus Pudding River basin. 

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas.  Several 
populations show “0 miles inaccessible” (Table 105).  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.   

The North Santiam and Rickreall populations failed the criterion because of the effects of Detroit 
and Mercer dams, respectively.  These two dams have blocked access to upstream habitat, and 
have altered downstream habitat quality to the point that fish no longer use 50% of the historical 
habitat.   Foster Dam separates the lower South Santiam from the upper South Santiam.  The trap 
and haul program there is firmly established providing access to 52% of the historical habitat.  
The population failed the criterion however, because habitat alterations (altered temperature and 
flow regimes, etc.) resulting from the dam extend downstream far enough that the habitat there is 
relatively unusable.     
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Table 105.  Habitat accessibility data used in evaluating interim criteria for the Willamette Winter Steelhead 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Tualatin 247 26 90% 
Yamhill 314 0 100% 
Rickrealla 32 9 Fail 
Luckiamute 141 0 100% 
Calapooia 85 0 100% 
Upper South Santiama 53 49 Fail 
Lower South Santiam 171 0 100% 
North Santiama 98 83 Fail 
Molalla 282 0 100% 
a.  Failed based on effects of the dam.. 

Abundance 

Natural abundance estimates were obtained from ODFW (pers. comm., Wayne Hunt, 1/18/05) 
and Chilcote (2001).  The upper South Santiam was indexed by counts at the Foster Dam trap 
and the lower South Santiam was indexed by subtracting Foster Dam counts from the Santiam 
population estimate.  Empirical data were not available for the Tualatin, Yamhill, Rickreall, and 
Luckiamute populations.  Each of these population was inferred to pass the criterion based on 
observed high correlation among populations where data were available.  See “Population 
Details” for explanations of why these populations passed.  Limited data and a reliance on 
inference result in significant uncertainty in the status of this SMU but the available information 
do not support a high degree of near term risk. 
Table 106.  Abundance estimates (adult indices) used in evaluating interim criteria for the Willamette Winter 
Steelhead SMU. 

  Full Seeding 25% of  Abundance by Return Year No. Years >25% 
Population Level Full Seeding 2000 2001 2002 2003 2004 of Full Seeding 
Tualatin Presumed same as Yamhill Pass 
Yamhill Moderate levels of adults and juveniles Pass 
Rickreall Juvenile levels better than Yamhill Pass 
Luckiamute Moderate levels of adults and juveniles Pass 
Calapooiaa 271 68 94 494 458 341 415 5 
Upper South Santiama 502 125 326 783 1,002 850 1,015 5 
Lower South Santiamb 1,064 266 687 2,751 1,663 873 1,531 5 
North Santiama 2,900 725 1,275 4,893 4,648 3,142 2,670 5 
Molallaa 1,156 289 781 1,832 3,320 1,459 2,456 5 
a. 30-Year average used to identify full seeding based on 25 years of available data. 
b. 30-Year average used to identify full seeding based on 22 years of available data. 

Productivity 

Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  We used the age composition provided by ODFW for the upper South 
Santiam (pers. comm., Mark Chilcote, 2/9/04) to the Upper and Lower South Santiam, North 
Santiam, and Molalla populations.  Chilcote (2001) applied the same age composition of returns 
to each of the Willamette winter steelhead populations in the conservation assessment of 
steelhead populations in Oregon.  The Tualatin, Yamhill, Rickreall, and Luckiamute populations 
passed based on indications from very limited data and observed high correlation among 
populations where data were available.  Two indicies of abundance (spawner surveys in 
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Willamina Creek and in the Luckiamute) both show an increase in abundance in recent years.  
Survey methodologies have varied over time, and surveys have not been conducted in all years, 
so making an assessment based on recruits per spawner estimates was impossible.  Since 
juveniles and adults have been observed in west-side tributary areas similar to those seen in 
Willamina Creek and the Luckiamute, we determined that each of the west-side tributary 
populations passed the criterion.   
Table 107.  Productivity estimates used in evaluating interim criteria for the Willamette Winter Steelhead 
SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Average Abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Tualatin Assumed same as Yamhill and Luckiamute Pass 
Yamhill Willamina spawner data indicate increasing abundance Pass 
Rickreall Assumed same as Yamhill and Luckiamute Pass 
Luckiamute Spawner data indicate increasing abundance  Pass 
Calapooia 1994-98 2.1 3.1 5.9 1.7 2.7 5 
Upper South Santiam 1994-98 1.5 1.2 3.7 2.3 2.6 5 
Lower South Santiam 1994-98 0.7 1.3 3.9 3.2 5.5 4 
North Santiam 1994-98 1.0 1.7 3.7 1.9 2.9 4 
Molalla 1993, 1995-98 1.2 1.6 11.5 3.6 4.0 5 

Reproductive Independence 

Reproductive independence was evaluated based on data from Chilcote (2001) and data provided 
by ODFW (pers. comm., Mark Chilcote, 2/9/04).  Stocking of winter steelhead into the 
Willamette was terminated in the late 1980s and 1990s.  The last year of release in the South 
Santiam was 1989, for the North Santiam was 1998, and for the Molalla was 1996.  No releases 
are made in the Calapooia, Tualatin, Yamhill, Rickreall, or Luckiamute (NOAA Fisheries 
2003a).  Since no hatchery-to-naturally produced ratio data were available for the Tualatin, 
Yamhill, Rickreall and Luckiamute, they were assumed to have passed because each of the other 
populations passed, and no hatchery releases are made there.  
Table 108.  Reproductive independence estimates used in evaluating interim criteria for the Willamette 
Winter Steelhead SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 < 10% 
Tualatin Insufficient data – no hatchery releases Pass 
Yamhill Insufficient data – no hatchery releases Pass 
Rickreall Insufficient data – no hatchery releases Pass 
Luckiamute Insufficient data – no hatchery releases Pass 
Calapooia 0% 0% 0% 0% 0% 5 
Upper South Santiam 0% 0% 0% 0% 0% 5 
Lower South Santiam 0% 0% 0% 0% 0% 5 
North Santiam 12% 0% 0% 0% 0% 4 
Molalla 2% 0% 0% 0% 0% 5 

Hybridization 

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

Tualatin 
The Tualatin population passed the abundance criterion based on the presumption by ODFW 
district biologists that abundance trends here track well with those in the Yamhill which passed 
the criterion.  Additionally, public reports indicate that habitat usage by steelhead is widespread 
throughout the Tualatin.   

Yamhill 
The Yamhill population passed the abundance criterion citing moderate levels of abundance 
determined from both juvenile and adult observations by ODFW biologists.  Adult redd surveys 
in Willamina Creek, one of the primary steelhead producing streams in the basin, supports the 
contention that adult return levels are at least moderately healthy.   Redd densities over the past 
five years have averaged 17.0 redds per mile.   

This Willamina data set was not used as the sole basis for the assessment because survey timing 
has changed dramatically since surveys began in 1978.  Surveys through the early 1990s were 
done in February or March.  In recent years, surveys have taken place as late as May 16.   This 
has likely had a significant effect on survey outcomes since surveys in early years may have 
taken place before peak spawning.   

Rickreall 
The Rickreall population was assumed to have passed the abundance criterion because juvenile 
densities observed there are higher than those in the Yamhill which passed the criterion.  No 
adult data were available for this population. 

Luckiamute 
The population passed the abundance criterion because both adult and juvenile data indicate that 
this population is maintaining itself at at least a moderate abundance level.   

Assessment Conclusions 

This SMU includes nine populations in tributaries to the Willamette River above Willamette 
Falls.  None of the populations are extinct, but the status of four populations (Tualatin, Yamhill, 
Rickreall, and Luckiamute) is unclear because data are scarce.  Each of the populations met five 
or six criteria, and the SMU as a whole met five of six criteria indicating the near-term 
sustainability of the SMU is potentially at risk.     
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Figure 25.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Tualatin – Willamette Winter Steelhead 

 
The Tualatin population passed each of the criteria.  There is little monitoring data for this population.  The 
Tualatin population passed the abundance criterion based on the presumption by ODFW district biologists that 
abundance trends here track well with those in the Yamhill which passed the criterion.  Additionally, public reports 
indicate that habitat usage by steelhead is widespread throughout the Tualatin.  The productivity criterion was 
passed citing increasing trends in the Yamhill and Luckiamute in conjunction with juvenile and adult observations 
within the Tualatin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Yamhill – Willamette Winter Steelhead 

 
The Yamhill population passed each of the criteria.  There is little monitoring data for this population.  The 
Yamhill population passed the abundance criterion citing moderate levels of abundance determined from both 
juvenile and adult observations by ODFW biologists.  Adult redd surveys in Willamina Creek, one of the primary 
steelhead producers in the basin, supports the contention that adult return levels are at least moderately healthy.  
The productivity criterion was passed citing increased abundance levels seen in Willamina Creek.  Reproductive 
independence was passed because hatchery releases are not made into the Yamhill basin.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Rickreall – Willamette Winter Steelhead 
 

    
The Rickreall population passed each of the criteria except for distribution.  Mercer Dam blocks access to about 
21% of the historic habitat within the basin, and effects from the dam have reduced usage of habitat for several 
miles below the dam.  There is little monitoring data for this population.  The Rickreall population was assumed to 
have passed the abundance criterion because juvenile densities observed there are higher than those in the Yamhill 
which passed the criterion.  No adult data were available for this population.  The productivity criterion was passed 
based on assessment outcomes for the Yamhill and Luckiamute and the justifications for the abundance criterion.  
Reproductive independence was passed because hatchery releases are not made into the Rickreall basin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Pass Pass Pass Pass 
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Luckiamute – Willamette Winter Steelhead 

   
The Luckiamute passed each of the criteria.  Both adult and juvenile data indicate that this population is 
maintaining itself at at least a moderate abundance level.  Because of this, the population passed the abundance 
criterion.   Recent data suggest an increase in abundance and this led to a pass designation of the productivity 
criterion.  Reproductive independence was passed because hatchery releases are not made into the Luckiamute 
basin.  All historically accessible habitat remains accessible today. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Calapooia – Willamette Winter Steelhead 
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The Calapooia population passed each of the interim criteria.  Population estimates are available from the 
Calapooia for the past 20 years.  There are no hatchery releases into the basin and straying of fish from other 
basins into the Calapooia is suspected to be low.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Upper South Santiam – Willamette Winter Steelhead 

The Upper South Santiam population passed each of the interim criteria except for distribution.  Foster Dam has 
eliminated access to all of the habitat within the upper South Santiam though an established trap and haul program  
moves fish upstream to spawn above the dam.  Despite the fact that greater than 50% of the historical habitat 
remains accessible, deleterious habitat alterations such as altered temperature and flow regimes downstream of the 
dam caused the population to fail the criterion.  Abundance estimates are available for the past 30 years, and 
returns in the last four have been above average for that time period.  Hatchery fractions on the spawning ground 
were reduced in the early 1990s by the elimination of releases of hatchery winter steelhead.   
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Pass Pass Pass Pass 
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Lower South Santiam – Willamette Winter Steelhead 
The Lower South Santiam 
population passed each of 
the interim criteria.  
Naturally produced spawner 
estimates are available since 
1983, and have shown a 
variable trend over that time 
period.  Releases of 
hatchery winter steelhead 
into the basin have been 
eliminated reducing impacts 
from naturally spawning 
hatchery fish.  
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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North Santiam – Willamette Winter Steelhead 
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The North Santiam population passed each of the 
interim criteria with the exception of distribution.  
Abundance estimates are available beginning in 1980.  
A significant amount of historical habitat has been 
eliminated by the construction of Detroit Dam.  The 
dam has also impacted water quality downstream 
causing current habitat usage to be less than 50% of 
historical habitat usage.  Natural spawning by hatchery 
fish was reduced in the late 1990s by the elimination of 
releases of hatchery winter steelhead.     
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Pass Pass Pass Pass 
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Molalla – Willamette Winter Steelhead 
The Molalla population 
passed each of the interim 
criteria.  Abundance 
estimates are available 
beginning in 1980, and have 
shown a trend of increased 
returns over the past eight 
years.  Essentially all the 
historical habitat in the 
basin remains accessible 
today.  Natural spawning by 
hatchery fish was reduced 
in the late 1990s by the 
elimination of releases of 
hatchery winter steelhead.   
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Summer Steelhead 
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 Coastal Summer Steelhead 

Existing Populations 

There are two populations within the Coastal Summer Steelhead SMU: the Siletz and North 
Umpqua (Table 109).  There are also reports of a potential historical population in the South 
Umpqua basin where there are no summer steelhead currently occur.   Information on the 
existence of this population was not determined to be sufficient for inclusion in this assessment 
but this conclusion should be reconsidered in any subsequent conservation plans. 
Table 109.  Population list and existence status for the coastal summer steelhead SMU.   

Exist Population Description 
Yes Siletz Siletz River basin upstream of Siletz Falls. 
Yes North Umpqua North Umpqua River 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 
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 62% of freshwater 
wetland and saltwater marsh habitat has been lost or converted to other habitat types in the Siletz 
and Umpqua SMU since 1850.   
Table 110.  Habitat accessibility data used in evaluating interim criteria for the Coastal Summer Steelhead 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Siletz 47 0 100% 
North Umpqua 277 25 92% 

Abundance 

Abundance estimates for North Umpqua naturally-produced summer steelhead adults were based 
on counts of naturally-produced fish at Winchester Dam less naturally-produced broodstock take 
at the dam, and less the number of naturally-produced fish harvested above the Dam (pers. 
comm., Jim Muck, ODFW, 4/12/04; pers. comm., John Leppink, ODFW, 5/6/04).   

Abundance estimates in the Siletz reflect the number of naturally-produced fish passing the 
Siletz Falls trap less hooking induced mortality of naturally-produced fish.  Naturally produced 
fish incurred hooking moratlity through 1999 at which time angling above the falls was 
terminated (Deckard 2004; Weber and Fortune, 1973).  Adult passage at Siletz Falls has been 
consistently monitored since return year 1992.  Passage was also monitored for a brief period 
from 1969-1972.  During that time period naturally-produced returns were generally greater than 
they have been since monitoring resumed in 1992.   
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Table 111.  Abundance estimates (adults) used in evaluating interim criteria for the Coastal Summer 
Steelhead SMU. 

  30-Year  25% of Abundance by Return Year No. Years >25% 
Population Average Average 2001 2002 2003 2004 2005 of Full Seeding 
Silteza 370 93 419 547 721 892 509 5 
North Umpqua 3,472 868 4,026 5,190 3,264 3,486 3,947 5 

a.  Average abundance based on 1970-73 and 1993-2005 broods.   

Productivity 
Population productivity was estimated using spawner abundance estimates, hatchery 
composition, and annual age composition.  Age composition data for the North Umpqua were 
provided by ODFW (pers. comm., Mark Chilcote, 2/9/04).  Parents were defined as hatchery and 
naturally-produced fish combined where naturally-produced fish were calculated as described in 
the “Abundance” section.  Hatchery fish were estimated as the number of adipose finclipped fish 
observed passing Winchester dam, less fish harvested above Winchester Dam, and less fish 
whose spawning territory does not overlap with the spawning territory of naturally-produced 
fish.  Please see the “Population Details” section for a discussion on how the spatial segregation 
of hatchery and naturally-produced spawners was accounted. 

Age composition in the Siltez was obtained from Chilcote (2001).  Hatchery spawners were 
estimated as described below under “Reproductive Independence”.  Because large numbers of 
hatchery fish were passed above the trap prior to 2000, parent abundance was never less than the 
30-year average abundance of natural fish.  Productivity estimates were examined in the five 
years of lowest parent abundance.  Total abundance in those years ranged from 668-1,257.     
Table 112.  Productivity estimates used in evaluating interim criteria for the Coastal Summer Steelhead 
SMU. 

  Recent complete brood years Productivity (R/S)   
Population of below average abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Siletza 1993-94, 1996, 1998-99 0.1 0.3 0.7 1.1 0.7 0 
North Umpqua 1996-2000 1.1 1.6 2.8 1.1 1.3 3 
a.  Parent abundance was never below 30 year average.  Values from five years of lowest parent abundance.   

Reproductive Independence 
Reproductive independence for the North Umpqua was evaluated based on the percentage of 
hatchery fish in the naturally-spawning population as calculated in the “Productivity” section.  
Only hatchery fish that were not spatially segregated from naturally-produced spawners were 
included in the estimate. 

In the Siletz, non-finclipped fish are selectively passed upstream of Siletz Falls onto the 
spawning grounds.  Hatchery fish have not been allowed upstream of the falls since 1999 (2000 
brood).  A limited number of hatchery fish may bypass the trap and reach the spawning ground, 
but that number is expected to be very low (pers. comm., Kevin Goodson, ODFW, 4/14/04).    
For broods prior to 2000, the hatchery passage estimate was adjusted to account for harvest 
above the trap, and the naturally-produced passage estimate was adjusted to account for hook-
and-release mortality.  See “Population Details” for specifics.   
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Table 113.  Reproductive independence estimates used in evaluating interim criteria for the Coastal summer 
Steelhead SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2001 2002 2003 2004 2005 <10% 
Siletz 0% 0% 0% 0% 0% 5 
North Umpqua 19% 16% 19% 16% 17% 0 

Hybridization 
Hybridization has not been identified as an issue for coastal summer steelhead.   

Population Details 

North Umpqua 
Harvest from 1986-2002 was estimated using expanded observations of harvest of naturally-
produced summer steelhead above Winchester Dam from harvest card reporting (data provided 
by ODFW, pers. comm., John Leppink, 5/6/04).   Prior to 1986, the harvest rate on naturally-
produced fish was assumed to be 39% as assumed by Chilcote (2001).   

In estimating harvest of winter and summer steelhead it was found that in several years winter 
steelhead harvest estimates were greater than winter steelhead passage at Winchester Dam.  In 
these years, excess winter steelhead harvested were considered to be summer steelhead.  See the 
Coastal Winter Steelhead SMU methods for further explanation.   

Radio telemetry studies of adult summer steelhead in the North Umpqua showed spatial 
segregation between spawning of hatchery and naturally-produced fish (Loomis et al. 2003).  For 
example, 49% of naturally-produced, radio-tagged adults that survived to spawn, did so in 
Steamboat Creek whereas no hatchery fish spawned in Steamboat.  Conversely, 80% of radio-
tagged hatchery fish that survived to spawn did so in Rock Creek as opposed to only 10% of 
naturally-produced fish.   

Estimates of reproductive independence and productivity reflect the spatial segregation of 
naturally and hatchery produced spawners.  A weighted hatchery effect was estimated based on 
the percentage of spawners that were hatchery origin in areas where naturally-produced steelhead 
spawned.  This estimate reflects the potential for interbreeding of hatchery and naturally-
produced fish.  Potential impacts are most significant where hatchery and naturally-produced 
spawning overlaps.  Conversely, potential impacts are much less significant where spawning of 
hatchery and naturally-produced fish is spatially segregated.  The estimate was weighted by the 
proportion of the naturally-produced spawning population that spawned in each area of the North 
Umpqua.  Separate hatchery fractions were estimated annually in areas including: the lower 
North Umpqua (Winchester Dam to Deadline Falls excluding the Little River and Rock Creek, 
RM 7.2-35.8), the “Fly Water” (basin above Deadline Falls excluding Steamboat Creek), 
Steamboat Creek, Rock Creek, and the Little River (Table 114).  Fractions were estimated using 
counts of adults past Winchester Dam minus fish harvested.  Since Steamboat Creek held the 
greatest proportion (49%) of naturally-produced spawners of these areas, it received the greatest 
weight in calculating the hatchery fraction for the entire population.  While this method accounts 
for spatial segregation among different areas within the North Umpqua, it does not account for 
segregation within the aforementioned areas.  Loomis et al. (2003) demonstrated that there is 
segregation of finclipped and non-finclipped spawners within Rock Creek.  However, sample 
sizes of spawners within Rock Creek were insufficient for the purposes of this assessment to 
draw quantitative conclusions from the data.  
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The radio telemetry findings were derived from fish tagged between 1998 and 2000.  The 
findings of the study were applied uniformly to all years since 1974 to estimate reproductive 
independence and productivity.  Depending on the effects of changes in hatchery practices, this 
assumption may or may not be valid.  If it is not valid, it is likely that we have under-estimated 
risks in terms of reproductive independence and productivity.  Both the productivity and 
independence criteria were evaluated using data from recent years, so it is likely that the 
telemetry findings are fairly representative of the assessed period.   

The North Umpqua population failed the reproductive independence criterion because significant 
numbers of hatchery fish spawn in Rock Creek.  This is the result of the management decision to 
release all of the hatchery smolts directly into Rock Creek, an area that is not one of the principle 
spawning areas for naturally-produced summer steelhead.  The intent of this management action 
was to minimize the numbers of hatchery fish spawning in the preferred natural production areas 
in the North Umpqua.  ODFW biologists believe the risk to the naturally-produced population 
from the high levels of hatchery spawners in Rock Creek is low compared to the risk associated 
with these hatchery fish spawning in the majority of the preferred natural spawning areas.  The 
interim criterion, as developed, is not able to differentiate between these two situations and only 
looks at the overall composition of spawners.  This management strategy, and the risk associated 
with it, will be reviewed when a conservation plan is developed for summer steelhead. 
Table 114.  Percentage of total non-finclipped or finclipped spawners that spawned, by telemetry study area.  
Sample size for non-finclipped fish is 98, and for finclipped fish is 20.  Fish were tagged between June 1998 
and October 2000.  Data from Loomis et al. (2003).   

Spawning Area Non-finclipped Finclipped 
Lower North Umpqua 10% 10% 

Fly Water 21% 10% 
Steamboat Creek 49% 0% 

Little River 9% 0% 
Rock Creek 10% 80% 

Siletz 
Prior to the 2000 return year, a fishery targeting hatchery summer steelhead existed in the Siletz 
above the Siletz trap.  Abundance of hatchery fish was adjusted to account for harvest in those 
years.  The only estimates of harvest rates above the trap come from Weber and Fortune (1973).  
Between 1969 and 1972, harvest rates of hatchery fish ranged from 17-29%.  The average 
harvest rate from those years (21%) was applied to the number of hatchery fish passed above the 
dam trap in the 1992-1999 return years.  Though regulations mandated release of caught 
naturally-produced fish, we incorporated an estimate of hook-and-release mortality by assuming 
that 10% of naturally-produced fish hooked died, and that naturally-produced hooking rates were 
equal to hatchery harvest rates.  For return years 1969-71, passage estimates for both hatchery 
and naturally-produced fish were adjusted by the number of fish estimated to be harvested from 
Weber and Fortune (1973).   
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Assessment Conclusions 

This SMU includes the North Umpqua and Siletz populations.  The lack of reproductive 
independence by the North Umpqua population and low productivity for the Siletz population 
indicate the near-term sustainability of the SMU is potentially at risk.   Roughly 20% of the 
spawners in the North Umpqua are hatchery fish.  Productivity in the Siletz should improve in 
the future because ODFW has ceased passing hatchery steelhead onto the spawning grounds 
above Siletz Falls.   
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Figure 26.   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 
 

Coastal Summer Steelhead  323 

Siletz– Coast Summer Steelhead 
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The Siletz population passed each of the interim criteria 
except for productivity.  Abundance in the Siletz is 
monitored at the Siletz Falls trap.  Adult passage at 
Siletz Falls has been consistently monitored since 1992.  
Passage was also monitored for a brief period from 
1969-1972.  During that time period returns were 
generally greater than they have been since monitoring 
resumed in 1992.  Hatchery fish have not been allowed 
to pass the trap to reach the primary spawning grounds 
in the basin since the 2000 return year.     
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North Umpqua – Coast Summer Steelhead 
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The North Umpqua population passed each of the 
criteria with the exception of reproductive 
independence.  Natural abundance estimates for the 
North Umpqua were based on counts of naturally-
produced fish at Winchester Dam less the number of 
naturally-produced fish harvested above the dam.  
Hatchery fractions and productivity were both 
evaluated considering the spatial segregation of 
hatchery and naturally-produced steelhead spawners 
within the North Umpqua.     
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Rogue Summer Steelhead 

Existing Populations 
The Rogue Summer Steelhead SMU consists of two populations within the Rogue River basin in 
southwest Oregon (Table 115).  Neither of the populations within this SMU are extinct.   
Table 115.  Population list and existence status for Rogue Summer Steelhead SMU.   

Exist Population Description 
Yes Middle Rogue Rogue River basin from mouth of Illinois River upstream to Gold Ray Dam. 
Yes Upper Rogue Rogue River basin upstream from Gold Ray Dam. 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas. 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.  Construction of 
Lost Creek Dam in the upper Rogue Basin eliminated access to 25 miles of steelhead habitat 
(USFWS 1954), and Applegate Dam blocked 34 miles in the Applegate River. 
Table 116.  Habitat accessibility data used in evaluating interim criteria for the Rogue Summer Steelhead 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Middle Rogue 640 34 95% 
Upper Rogue 407 25 94% 

Abundance 
Abundance data for populations within the Middle Rogue is limited to index redd surveys in 
Foots and Kane creeks.  Surveys in those two creeks date back to 1976 and were provided by 
ODFW (pers. comm., Jerry Vogt, 6/7/04).  Abundance in the Upper Rogue was indexed using 
counts of adults passing Gold Ray Dam, less fish harvested above the dam.  Harvest above the 
dam prior to 1991 was set at 11% as determined by Kenaston (1989).  Following 1991, harvest 
regulations eliminated harvest of naturally-produced summer steelhead above Gold Ray Dam.  A 
mortality rate of 1% was maintained to account for hook and release mortality.   
Table 117.  Abundance estimates (adult indices) used in evaluating interim criteria for the Rogue Summer 
Steelhead SMU. 

  30 Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Full Seeding 
Middle Roguea 56.2 14.1 33 39 50 109 81 5 
Upper Rogue 6,085 1,521 2,299 2,645 7,861 16,684 10,983 5 
a.  Abundance estimate is presented as redds per mile.  30-year average based on 28 years of data between 1975 
and 2004.   
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Productivity 
Productivity in the Middle Rogue was calculated using age compositions presented by Chilcote 
(2001).  All spawners in Kane and Foots creeks are presumed to be naturally-produced so both 
recruits and parents were represented by observed redd densities.   Age compositions for the 
Upper Rogue population were provided by ODFW (pers. comm., Mark Chilcote, 2/9/04).  
Parents in the Upper Rogue were calculated by summing hatchery and naturally-produced 
spawners.  Naturally-produced spawners were calculated as described in the “Abundance” 
section.  Hatchery spawner abundance for the years 1970-1994 was calculated in the same 
manner as naturally-produced fish except that the 11% harvest rate was applied through 2004, 
and returns to Cole Rivers Hatchery were subtracted from the Gold Ray Dam count.  From 1995-
2004, the hatchery fraction in the Rogue was represented by proportions of hatchery and 
naturally-produced fish trapped at the Elk Creek weir.  Elk Creek enters the Rogue River at river 
mile 152, which is only five miles downstream of the entrance to Cole Rivers Hatchery.  The Elk 
Creek basin accounts for about 10% of the spawning habitat of adult steelhead that pass Gold 
Ray Dam.  Given the relative size of the Elk Creek basin and its proximity to the release location 
for smolts reared at Cole Rivers Hatchery, it was determined that hatchery fraction estimates 
from the Elk Creek weir would best represent the hatchery fraction of natural spawners in the 
Upper Rogue population.   
Table 118.  Productivity estimates used in evaluating interim criteria for the Rogue Summer Steelhead SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Average Abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Middle Rogue 1995-99 2.3 5.4 2.0 6.0 6.1 5 
Upper Rogue 1992-93, 1995, 1997-98 1.5 0.6 0.7 1.4 6.6 3 

Reproductive Independence 
Essentially no hatchery fish are present in Kane and Foots creeks in the Middle Rogue 
population (pers. comm., Jerry Vogt, ODFW, 6/7/04).  Hatchery-to-naturally produced ratios for 
the Upper Rogue were based on hatchery-to-naturally produced ratios of fish observed at the Elk 
Creek weir.   
Table 119.  Reproductive independence estimates used in evaluating interim criteria for Rogue Summer 
Steelhead SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Middle Rogue 0% 0% 0% 0% 0% 5 
Upper Rogue 2% 2% 2% 1% 1% 5 
 

Hybridization 
Hybridization has not been identified as an issue for Rogue summer steelhead.   
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Assessment Conclusions 
This SMU included Middle and Upper Rogue populations.  Monitoring data for the Middle 
Rogue includes spawner surveys in Kane and Foots creeks.  Abundance in the Upper Rogue is 
monitored by passage at Gold Ray Dam.  The near-term sustainability of the SMU is not at risk 
because both populations met each of the interim criteria.     
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Figure 27.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Middle Rogue – Rogue Summer Steelhead 
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The Middle Rogue population passed each of the interim criteria.  Abundance within the basin has been indexed by 
spawning surveys in Kane and Foots creeks since 1976.  No survey was done in 1977.  While returns consistently 
fell below the criterion in the 1990s, they have recovered over the past six years.  Applegate Dam in the Applegate 
River has blocked access to 34 miles of habitat.    

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Upper Rogue – Rogue Summer Steelhead 

    
The Upper Rogue population passed each of the 
interim criteria.  Abundance in the population was 
indexed by counts at Gold Ray Dam which were 
adjusted for harvest above the dam.  Hatchery 
spawners (through 1994) were estimated by also 
adjusting for returns to Cole Rivers Hatchery.  From 
1995-2004, hatchery-to-naturally produced ratios were 
indexed by trapping results in Elk Creek which 
showed very few naturally-spawning hatchery fish.  
Naturally-produced returns in the last two years have 
been the highest since 1943.  Construction of Lost 
Creek Dam blocked access to approximately 25 miles 
of habitat.   
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 Assessment Outcome 
 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Lower Columbia Summer Steelhead 

Existing Populations 
The only population within the Lower Columbia Summer Steelhead SMU is in the West Fork 
Hood River (Table 120). 
Table 120.  Population list and existence status for the Lower Columbia Summer Steelhead SMU.   

Exist Population Description 
Yes Hood River Hood River Basin (West Fork) 

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas. The population 
data show “0 miles inaccessible” (Table 121).  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 121.  Habitat accessibility data used in evaluating interim criteria for the Lower Columbia Summer 
Steelhead SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Hood 35 0 100% 

Abundance 

Natural abundance estimates for Hood River were based on the number of natural origin fish 
passed above Powerdale Dam.  Data were available for the 1993-2004 spawning years (Olsen 
2005). Abundance and productivity were compared to the full seeding level rather than the 30-
year average because only 11 years of abundance data were available, and runs in the Hood have 
been depressed.  The full seeding level provided a better benchmark to identify years of low 
abundance.  The full seeding estimate derived at by multiplying the summer steelhead smolt 
capacity of the basin as estimated by Underwood et al. (2003) by a smolt-to-adult survival rate of 
6.38%.  Underwood et al. (2003) estimated the smolt capacity of the basin using a habitat based 
smolt capacity model and stream inventory data from ODFW, Confederated Tribes of the Warm 
Springs Reservation of Oregon (CTWSRO) and the U.S. Forest Service (USFS).  The smolt-to-
adult survival rate of 6.38% is the median of survival rates of naturally-produced summer 
steelhead smolts outmigrating from the Hood River as estimated by Olsen (2004) for the 1993-
1998 broods.  That full seeding estimate is greater than the Lower Columbia Technical Recovery 
Team escapement goal of 600 spawners (NPCC 2004a).   
Table 122.  Abundance estimates (adults) used in evaluating interim criteria for the Lower Columbia 
Summer Steelhead SMU. 

  Full Seeding 25% of Full Abundance by Return Year No. Years >25% 
Population Level Seeding 2000 2001 2002 2003 2004 of Full Seeding 
Hood 884 221 146 177 415 541 184 2 



Oregon Native Fish Status Report – Volume II 
 

Lower Columbia Summer Steelhead 331 

Productivity 

Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition (Olsen 2005).  Parents were defined as the number of natural and 
hatchery origin spawners passed above Powerdale Dam.  Recruits were defined as the number of 
naturally-produced offspring passed above Powerdale Dam to spawn.  Since there were not five 
years of parent abundance below full seeding within the abundance trend, we evaluated the 
productivity criterion based on the five years of lowest parent abundance.  
Table 123.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Summer 
Steelhead SMU. 

  5 Years of Lowest  Productivity (R/S)   
Population Parent Abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Hood 1994, 1996-99 0.1 0.3 0.2 0.8 3.5 1 

Reproductive Independence 

Reproductive independence was evaluated based on the proportions of natural and hatchery fish 
passed above Powerdale Dam. The hatchery to naturally-produced ratio of fish arriving at the 
spawning grounds is controlled by selectively passing fish at Powerdale Dam.  Since the Hood 
River summer steelhead hatchery program is integrated, naturally-produced fish are used to 
supplement broodstock and hatchery fish are used to supplement natural spawning.  Current 
management practices allow for up to 50% of the summer steelhead passed above Powerdale 
Dam to be of hatchery origin.   
Table 124.  Reproductive independence estimates used in evaluating interim criteria for the Lower Columbia 
Summer Steelhead SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 < 10% 
Hood 1% 1% 23% 48% 53% 2 

Hybridization 
Hybridization has not been identified as an issue for lower Columbia summer steelhead.   

Assessment Conclusions 

This SMU consists of a single population in the Hood River.  Hood River summer steelhead 
primarily inhabit the West Fork.  The inherent habitat productivity in Hood River is limited by 
high gradient and glacial turbidity. The population met three of six criteria and its near term 
sustainability is at risk.    
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Figure 28.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Hood – Lower Columbia Summer Steelhead 
The Hood population failed the abundance, 
productivity, and independence criteria.  Returns to 
the Hood are monitored at Powerdale Dam where 
each fish arriving at the dam is counted.  Some 
hatchery fish are allowed to pass to supplement 
natural spawning at a rate of 50% of total escapement.  
Returns in 2004 fell below the abundance criterion 
threshold, and productivity has only exceeded 1.2 
recruits per spawner for one brood since 1993.   

0

100

200

300

400

500

600

1993 1995 1997 1999 2001 2003
Spawning Year

W
ild

 A
bu

nd
an

ce

0%

20%

40%

60%

80%

100%

1993 1995 1997 1999 2001 2003

Spawning Year

Pe
rc

en
t H

at
ch

er
y 

Sp
aw

ne
r

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1993 1994 1995 1996 1997 1998 1999
Brood Year

R
ec

ru
its

/S
pa

w
ne

r

Assessment Outcome 

 

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



Oregon Native Fish Status Report – Volume II 

Mid Columbia Summer Steelhead  333 

 
 Mid Columbia Summer Steelhead 

Existing Populations 
The Mid Columbia Summer Steelhead SMU consists of eleven populations, three of which are 
extinct, and eight of which are still in existence (Table 125). 
Table 125.  Population list and existence status for the Mid Columbia Summer Steelhead SMU.   

Exist Population Description 
Yes Deschutes Deschutes River basin downstream of Metolius River (Round Butte Dam). 
No Metolius Metolius River basin plus Squaw Creek basin. 
No Crooked Crooked River basin. 
Yes Lower John Day John Day River basin downstream from mouth of North Fork John Day.  
Yes North Fork John Day North Fork John Day River basin. 
Yes Middle Fork John Day Middle Fork John Day River basin. 
Yes South Fork John Day South Fork John Day River basin. 
Yes Upper John Day John Day River basin upstream from mouth of North Fork John Day 

excluding North and South Forks. 
No Willow Willow Creek basin. 
Yes Umatilla Umatilla River basin. 
Yes 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 126).  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.   

The information provided in the SMU report regarding the amount of lost habitat in the Crooked 
and Metolius is based on information in Nehlsen (1995), Lichatowich (1998), and Cramer and 
Beamesderfer (2001).  No estimate was found regarding the amount of habitat historically used 
within the Willow Creek population.  We have assumed by comparing the Willow Basin size to 
others in the SMU that summer steelhead would have used roughly 100 miles of habitat in the 
Willow Creek Basin.   
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Table 126.  Habitat accessibility data used in evaluating interim criteria for the Mid Columbia Summer 
Steelhead SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Deschutes 472 13 97% 
Metolius Extinct population 
Crooked Extinct population 
Lower John Day 642 11 98% 
North Fork John Day 921 1 100% 
Middle Fork John Day 382 0 100% 
South Fork John Day 168 0 100% 
Upper John Day 625 10 98% 
Willow Extinct population 
Umatilla 414 214 66% 
Walla Walla 197 61 76% 

Abundance 
Natural abundance estimates for the populations within this SMU were based on numbers 
provided by ODFW (pers. comm., Mark Chilcote, ODFW, 2/9/04).  Those data were 
supplemented with 2002-2004 data obtained from ODFW district offices.   
Table 127.  Abundance estimates (adult numbers or indices) used in evaluating interim criteria for the Mid 
Columbia Summer Steelhead SMU. 

  30-Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 
Deschutesa 4,897 1,224 4,737 8,886 8,653 9,260 5,463 Fail 
Metolius Extinct population 
Crooked Extinct population 
Lower John Day 4.0 1.0 2.8 4.2 1.7 2.5 0.3 4 
North Fork John Day 3.4 0.9 3.2 4.3 6.3 4.7 2.7 5 
Middle Fork John Day 6.5 1.6 5.3 4.8 12.6 5.2 6.0 5 
South Fork John Day 6.2 1.6 1.6 4.0 7.0 5.6 3.3 4 
Upper John Day 6.4 1.6 3.9 3.4 6.6 4.4 5.8 5 
Willow Extinct population 
Umatilla 1,698 425 2,035 2,462 3,507 1,987 1,973 5 
Walla Wallab  546 137  514 744 1,157c 525cd 366cd 5 
a.  Deschutes failed this criterion because it violated Rule No. 1 of the Abundance Threshold Determination Rules.  
The population of naturally-spawning fish cannot consist of greater than 50% hatchery fish.  Average abundance 
based on 27 years of data since 1978. 
b.  Average abundance was based on 12 years of data since 1993 
c.  Estimates based on assumed proportions of hatchery and naturally-produced fish passing the Nursery Bridge 
dam.  See the “Population Details” section for specifics.   
d.  Estimate is based on incomplete counts at Nursery Bridge due to facility problems at the fish ladder where counts 
are made.     

Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  Abundance was estimated as described above.  Hatchery fractions and 
age compositions were generally based on data provided by Mark Chilcote (ODFW), exceptions 
to this are listed in the “Population Details” section below.   
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Table 128.  Productivity estimates used in evaluating interim criteria for the Mid Columbia Summer 
Steelhead SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Average Abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Deschutesa 1979, 1991, 1993-95 1.9 0.2 0.6 0.8 1.1 1 
Metolius Extinct population 
Crooked Extinct population 
Lower John Day 1995-99 4.3 1.4 2.3 1.9 0.7 4 
North Fork John Day 1994-95, 1997-99 1.1 2.9 4.0 3.1 1.5 4 
Middle Fork John Day 1995-99 2.7 2.1 3.3 3.4 2.2 5 
South Fork John Day 1995-99 1.8 2.7 2.1 1.5 6.1 5 
Upper John Day 1995-99 3.7 1.3 2.3 1.1 3.5 4 
Willow Extinct population 
Umatilla 1990-91, 1993-95 0.7 0.8 0.5 0.9 1.0 0 
Walla Walla 1995-99 0.7 1.4 2.5 2.6 2.2 4 

a.  Only four years over entire time trend with parent abundance less than 30-year average of naturally-produced 
returns.  Used remaining lowest parent escapement for 5th value.   

Reproductive Independence 
Data provided by Mark Chilcote (ODFW) were the primary source of reproductive independence 
data.  Data for the John Day were derived from Wiley et al. (draft 2004).  Supplementary 
information is described in the “Population Details” section below.   
Table 129.  Reproductive independence estimates used in evaluating interim criteria for the Mid Columbia 
Summer Steelhead SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Deschutes 59% 48% 60% 51% 45% 0 
Metolius Extinct Population 
Crooked Extinct Population 
Lower John Day 8% 20% 39% 15% 53% 1 
North Fork John Day 0% 0% 9% 7% 0% 5 
Middle Fork John Day 0% 0% 9% 7% 0% 5 
South Fork John Day 0% 0% 9% 7% 0% 5 
Upper John Day 0% 0% 9% 7% 0% 5 
Willow Extinct Population 
Umatilla 23% 26% 31% 28% 38% 0 
Walla Wallaa 3% 5% -- -- -- Pass 
a.  Beginning in 2002, ODFW no longer had the ability to distinguish hatchery fish from naturally-produced fish at 
Nursery Bridge.  Population was presumed to pass because average percentage hatchery fish from from 1993-2001 
was 4% and never exceeded 10%.  

Hybridization 
Hybridization has not been identified as an issue for mid Columbia summer steelhead. 
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Population Details 
Deschutes 
Natural abundance in the Deschutes was calculated as the estimated number of natural adults 
passing Sherars Falls minus harvest above the falls.  Mark Chilcote (ODFW) estimated an above 
falls, harvest rate of 1.1% based on a fishery rate of 11% coupled with a hook-and-release 
mortality of 10%.  Parent spawners were calculated as natural spawners as described above plus 
hatchery spawners.  The number of hatchery spawners that remain to spawn in the Deschutes 
River are unknown.  Many hatchery fish enter the Deschutes and even some spawning 
tributaries, but later leave the Deschutes and move further up the Columbia.  For this assessment, 
the number of naturally-spawning hatchery fish was estimated as follows:  Hatchery spawners 
were defined as hatchery fish passing Sherars Falls, less removals at Round Butte Hatchery and 
Warm Springs National Fish Hatchery, less harvest above Sherars Falls, and less the number of 
out-of-basin strays that fall back over Sherars Falls and leave the basin.  The fallback rate was 
assumed to be 50%.  The harvest rate above Sherars Falls was 11%.   

While natural spawner abundance exceeded 25% of the 30-year average in each of the last five 
years, the population failed the abundance criterion because in the last four generations, hatchery 
spawners averaged 61% of naturally spawning fish.  This violates Rule No. 1 of the Abundance 
Threshold Determination Rules. Assessing the abundance trend of a naturally-reproducing 
population is difficult when the majority of spawners each year are hatchery fish.  Because so 
many hatchery fish spawn naturally, there have been only four broods since 1978 where parent 
abundance was less than the average naturally-produced abundance.  Those four broods in 
addition to the brood with the next lowest abundance were used to evaluate the productivity 
criterion.   

All John Day Populations 
The annual average redd density was calculated as the average redd density from all index 
reaches within that population.  Reaches included for the Upper Mainstem John Day include 
Canyon Creek, East Fork Beech Creek, and McClellan Creek.  The South Fork John Day 
included the Deer and Upper Murderer’s reaches.  The Wall, Wilson, Beaver, and Olive reaches 
were included for the North Fork John Day.  Middle Fork John Day index reaches were Camp 
Creek, Lick Creek, and Deep Creek.  Parrish and Kahler creeks were included for the lower John 
Day.  Redd densities were provided by ODFW (pers. comm., Tim Unterwegner, 2/26/04).   

Redd densities were adjusted by the annual hatchery-to-naturally produced ratio.  Prior to 1992 it 
was assumed that there were very few naturally-spawning hatchery fish in the basin since this 
was the period before extensive straying was observed into the Deschutes.  In the Deschutes, 
1992 was the first year that out-of-basin hatchery strays outnumbered Round Butte Hatchery 
fish.  In 1992 and 2000-2004 sufficient observations were made on the spawning grounds in the 
John Day to estimate the hatchery fraction of natural spawners.  Observations were low from 
1993 to 2000, so data from those years were pooled to estimate the hatchery fraction for that 
period.  Hatchery-to-naturally produced ratios from 2000-2004 were derived from Wiley et al. 
(2004).  In the lower John Day, hatchery fractions were indexed by observations of finmarked 
and non-finmarked adults captured during seining in the lower mainstem for the years 2000-
2003, and from observations of finmarked and non-finmarked fish on the spawning grounds in 
2004.  Spawning ground observations were used to generate hatchery-to-naturally produced 
fractions in the other four John Day populations for 2000-2004.  It should be noted that results 
from seining in the mainstem may not reflect the status of just the lower John Day population.  
Fish captured during seining may be destined for upstream populations.  Seining estimates of 
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hatchery fractions were much larger than those estimated via spawning ground surveys in each 
year from 2000-2003.   

Umatilla 
The abundance criterion was evaluated using the number of natural fish arriving at Three Mile 
Dam, minus mortalities at the dam and harvest above the dam.  Passage estimates from 1974-
1987 were obtained from Mark Chilcote (ODFW), and estimates from 1988-2004 were provided 
by Tim Bailey (pers. comm., ODFW, 1/6/05).  Estimates of harvest from Chilcote were used for 
1974-1992.  Fishery rates were obtained from Chess et al. (2003) and were multiplied by 10% to 
estimate catch and release mortality for naturally-produced fish.  These mortality rates do not 
incorporate tribal harvest above Three Mile Dam.  The productivity criterion was evaluated using 
recruit per spawner estimates through the 1997 brood by Chess et al. (2003).   

Walla Walla 
Abundance was measured as the number of fish passing the Nursery Bridge Dam fish trap.  In 
1993-2001, estimates were available for naturally and hatchery produced fish separately.  In 
2002-2004 changes in passage conditions precluded the ability to distinguish between natural 
and hatchery fish.  We estimated the number of naturally and hatchery-produced fish passing in 
those two years by multiplying the average 1993-2001 hatchery-to-naturally produced ratio times 
the total number of fish estimated to have passed the trap.  Data were provided by ODFW (pers. 
comm., Tim Bailey, 1/6/05).  The population was presumed to have passed the independence 
criterion because in 1993-2001 hatchery fish never exceeded 10% of the population enumerated 
at Nursery Bridge.  Age composition data in the Walla Walla used to estimate productivity were 
only available for the 1993-95 return years.  The averages of these age compositions were used 
to calculate annual recruitment and annual productivity.  Abundance data were only available to 
estimate recruitment for seven years (1993-1999 broods).    

Assessment Conclusions 
This SMU includes 11 historic populations in Columbia River tributaries between The Dalles 
Dam and the Snake River.  The SMU only met three of the six interim criteria indicating the 
near-term sustainability is at risk.   Four of the five John Day populations and the Walla Walla 
meet all of the five population-specific interim criteria. The Deschutes and Umatilla populations 
are constrained by variable productivity.  The Deschutes, Lower John Day and Umatilla are 
affected by naturally-spawning hatchery fish.  Historical populations in the upper Deschutes and 
Willow Creek are extinct.   
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Figure 29.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Deschutes – Mid Columbia Summer Steelhead 

The Deschutes population failed the 
abundance, productivity, and reproductive 
independence criteria.  The abundance 
criterion was failed because greater than 
50% of naturally-spawning fish over the 
past four generations have been hatchery 
origin.  Assessing the abundance trend of a 
naturally-reproducing population is difficult 
when the majority of spawners each year 
are hatchery fish.  Trends in abundance are 
driven by more by hatchery contributions 
than natural fluctuations in population 
levels.   
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Metolius - Mid Columbia Summer Steelhead 

 
The Metolius summer steelhead population was effectively eliminated following the construction of the Pelton 
Round Butte complex in 1958.  Early attempts to provide passage failed and the run was eliminated.  A passage 
feasibility study is being completed to evaluate the potential of again attempting to provide passage at the dam 
complex and provide access to the upper Deschutes basin including the Metolius and Crooked rivers.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Crooked – Mid Columbia Summer Steelhead 

 
The Crooked summer steelhead population was effectively eliminated following the construction of the Pelton 
Round Butte complex in 1958.  Early attempts to provide passage failed and the run was eliminated.  A passage 
feasibility study is being completed to evaluate the potential of again attempting to provide passage at the dam 
complex and provide access to the upper Deschutes basin including the Metolius and Crooked rivers.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Lower John Day – Mid Columbia Summer Steelhead 

The lower John Day population passed each of the 
interim criteria with the exception of reproductive 
independence.  Abundance in the population is 
indexed via redd surveys in the Parrish and Kahler 
index reaches in the lower John Day basin.  The 
graph below represents an average of the redd 
densities from those reaches.  The John Day basin 
is managed as a natural production basin.  No 
hatchery releases are made within the John Day, 
but some out-of-basin steelhead stray into the 
lower John Day.   
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North Fork John Day – Mid Columbia Summer Steelhead 
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interim criteria.  Abundance in the population was 
indexed via redd surveys in the Wall, Wilson, Beaver, 
and Olive index reaches in the North Fork John Day 
basin.  The graph to the left represents an average of the 
redd densities from those reaches.  The John Day basin 
is managed as a natural production basin.  No hatchery 
releases are made within the John Day, and few 
hatchery steelhead stray into the upper basin.   
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Middle Fork John Day – Mid Columbia Summer Steelhead 
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the interim criteria.  Abundance in the population was 
indexed via redd surveys in the Camp, Deep, and Lick 
Creek index reaches in the Middle Fork John Day basin.  
The graph to the left represents an average of the redd 
densities from those reaches.  The John Day basin is 
managed as a natural production basin.  No hatchery 
releases are made within the John Day, and few 
hatchery steelhead stray into the upper basin.   

0%

2%

4%

6%

8%

10%

12%

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
0.5

1.0

1.5

2.0
2.5
3.0

3.5
4.0

1974 1977 1980 1983 1986 1989 1992 1995 1998

Brood Year

R
ec

ru
its

/S
pa

w
ne

r

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 



Oregon Native Fish Status Report – Volume II 

Mid Columbia Summer Steelhead 344 

South Fork John Day – Mid Columbia Summer Steelhead 

Assessment Outcome 

 

The South Fork John Day population passed 
each of the interim criteria.  Abundance in the 
population was indexed via redd surveys in the 
Deer and Upper Murderers index reaches in the 
South Fork John Day basin.  The graph below  
represents an average of the redd densities from 
those reaches.  The John Day basin is managed 
as a natural production basin.  No hatchery 
releases are made within the John Day, and few 
hatchery steelhead stray into the upper basin.   
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Upper John Day – Mid Columbia Summer Steelhead 

 

Assessment Outcome 
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interim criteria.  Abundance in the population was 
indexed via redd surveys in the Canyon, East Fork 
Beech, and McClellan Creek reaches in the Upper John 
Day basin.  The graph to the left represents an average 
of the redd densities from those reaches.  The John Day 
basin is managed as a natural production basin.  No 
hatchery releases are made within the John Day, and 
few hatchery steelhead stray into the upper basin.   
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Willow – Mid Columbia Summer Steelhead 

 
The Willow summer steelhead population is extinct.  

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Umatilla – Mid Columbia Summer Steelhead 

 

Assessment Outcome 
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abundance, and hybridization criteria; but failed the 
productivity and independence criteria.  Abundance in 
the basin is monitored at Three Mile Dam in the lower 
mainstem Umatilla.  A significant portion of historical 
habitat (34%) is no longer utilized by Umatilla summer 
steelhead.  Most of the lost habitat is in McKay and 
Butter creeks.  Hatchery contributions to natural 
spawning have increased since the inception of a 
hatchery program within the basin.   
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Walla Walla – Mid Columbia Summer Steelhead 

 

   
 

The Walla Walla population passed each of the interim criteria.  Abundance in the Walla Walla was monitored at 
the Nursery Bridge trap since 1993.  Counts in 2003 and 2004 are considered incomplete due to difficulties at the 
counting facility.  Few hatchery spawners arrived at the trap annually, but ODFW has not been able to distinguish 
hatchery-produced fish from naturally-produced fish at the counting facility since 2002. Productivity has increased 
for recent broods.  Summer steelhead no longer have access to Pine and Dry creeks. 
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Lower Snake Summer Steelhead 

Existing Populations 
The Lower Snake Summer Steelhead SMU consists of five populations, all of which are still in 
existence (Table 130). 
Table 130.  Population list and existence status for the Lower Snake Summer Steelhead SMU.   

Exist Population Description 
Yes Lower Grande Ronde Grande Ronde River basin downstream from Wallowa River, but 

excluding Joseph Creek. 
Yes Joseph Joseph Creek basin. 
Yes Wallowa Wallowa River basin (including Minam River basin) 
Yes Upper Grande Ronde Grande Ronde basin upstream from Wallowa River (excluding Wallowa 

basin). 
Yes Imnaha Imnaha River basin plus Snake River tributaries in Oregon below Hells 

Canyon Dam. 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas. A couple 
populations show “0 miles inaccessible” (Table 131).  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 131.  Habitat accessibility data used in evaluating interim criteria for the Lower Snake Summer 
Steelhead SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Lower Grande Ronde 317 0 100% 
Joseph 235 0 100% 
Wallowa 259 8 97% 
Upper Grande Ronde 798 11 98% 
Imnaha 353 0 100% 

Abundance 
Natural abundance trends for the populations within this SMU were based on steelhead index 
redd densities from index surveys obtained from ODFW and StreamNet (pers. comm., Jeff 
Zakel, 1/4/05; pers. comm., Bill Knox, 1/4/05).   Redd densities were adjusted by the proportion 
of naturally-spawning fish that were of hatchery origin to estimate a natural spawner density 
index.  Population specific information regarding data sources and data analysis is described in 
the “Population Details” section.   No abundance data suitable for this assessment were available 
for the lower Grande Ronde population.   
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Table 132.  Abundance estimates (adult indices) used in evaluating interim criteria for the Lower Snake 
Summer Steelhead SMU. 

  30-Year 25% of Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 
Lower Grande Rondea Insufficient Data – inferred from Joseph Pass 
Joseph 3.6 0.9 3.8 5.8 7.9 5.8 4.5 5 
Wallowa 7.7 1.9 15.8 15.6 13.7 14.4 11.4 5 
Upper Grande Ronde 1.9 0.5 0.8 1.7 2.1 1.9 0.9 5 
Imnaha 5.6 1.4 7.2 6.1 9.9 16.2 8.6 5 
a.  See “Population Details” for explanation of pass designation.   

Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  Abundance and hatchery fractions were estimated as described above 
and in the “Abundance” section.  Age compositions were primarily obtained from Chilcote 
(2001) and data provided by ODFW (pers. comm., Mark Chilcote, 2/9/04).  These age 
compositions represented annual average compositions and were applied equally to all years.  
Where more specific annual estimates were available, those data were used.   
Table 133.  Productivity estimates used in evaluating interim criteria for the Lower Snake Summer Steelhead 
SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Average Abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Lower Grande Rondea Insufficient Data – inferred from Joseph Pass 
Joseph 1992, 1994-97 0.8 2.1 4.7 2.5 2.6 4 
Wallowa 1985, 1991, 1995-96 1.9 2.0 2.0 5.4 2.1 5 
Upper Grande Ronde 1989, 1993-95, 1999 1.0 1.3 1.1 0.7 0.8 1 
Imnaha 1995-99 1.6 2.5 2.2 2.1 6.8 5 
 a.  See “Population Details” for explanation of pass designation. 

Reproductive Independence 
Data provided by Mark Chilcote (ODFW) were the primary source of reproductive independence 
data.  Supplementary information is described in the “Population Details” section below.     
Table 134.  Reproductive independence estimates used in evaluating interim criteria for the Lower Snake 
Summer Steelhead SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 < 10% 
Lower Grande Ronde 0% 1% 0% 1% 2% 5 
Joseph 0% 0% 0% 0% 0% 5 
Wallowa 0% 0% 0% 0% 0% 5 
Upper Grande Ronde 23% 24% 1% 1% 0% 3 
Imnaha 3% 4% 12% 8% 14% 3 

Hybridization 
Hybridization has not been identified as an issue for Snake summer steelhead. 
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Population Details 

Lower Grande Ronde 
No suitable indicies of abundance were available for the Lower Grande Ronde population.  The 
assessments of abundance and productivity were evaluated based on the outcome of assessments 
for the Joseph population.  Local ODFW biologists believe that the Joseph population most 
closely reflects the status of the Lower Grande Ronde. 

The percent of naturally spawning fish that were of hatchery origin was assumed to be the same 
as used by Chilcote (2001) with 0% through 1987, and 15% from 1988 to 1999.  Beginning in 
2000, wier counts of steelhead passed at Lookingglass Hatchery provide an indicator of 
hatchery-to-wild ratios througout the Lower Grande Ronde.  Those estimates were used for the 
years 2000-2004.  Although Lookinglass Creek is within the boundaries of the Upper Grande 
Ronde population, the weir counts are most likely to be indicative of hatchery proportions in the 
Lower Grande Ronde. 

Age composition data from 1963-2001 were obtained from Chilcote (2001).  Data for 2002 and 
2003 were based on natural fish sampled at the weirs on Catherine Creek and mainstem Upper 
Grande Ronde.  The 2002 and 2003 data were provided by Confederated Tribes of the Umatilla 
Indian Reservation (CTUIR) (pers. comm., Ray Weldert, 3/8/04).  The age composition in 2004 
was assumed to be equal to the 1963-2003 average. 

Joseph 
Abundance for the Joseph population was based on redd densities from 1965-2004 for the 
following index areas:  Butte Creek, Crow Creek, Elk Creek, Peavine Creek, and Swamp Creek.  
Very few if any hatchery steelhead spawn naturally within this population.  Of 22 observations 
of spawners between 1994 and 2002, none were adipose finclipped (pers. comm., Mark Chilcote, 
ODFW, 2/9/04).    

Wallowa 
Abundance for the Wallowa population was based on redd densities collected by ODFW from 
1965-2004 in the Prairie Creek and Whiskey Creek index reaches.  Hatchery spawners were 
assumed to be a very low proportion of the natural spawning population.  Steelhead are 
acclimated and released at two locations in the Wallowa Basin: the Wallowa Hatchery 
acclimation facility and the Big Canyon acclimation facility on Deer Creek.  Adults returning to 
the Wallowa Hatchery must pass within a few yards of the Big Canyon weir on their upstream 
migration.  Few if any of Wallowa destined adults enter the Big Canyon weir indicating that 
stray rates of these fish are extremely low (pers. comm., Ken Witty, retired ODFW, 3/12/04).  
Since the Big Canyon releases are reared and acclimated in the same manner, we assumed that 
stray rates of those releases would be similar to those from the Wallowa Hatchery.   

Upper Grande Ronde 
Abundance for the Upper Grande Ronde was based on redd densities in Five Points, Meadow, 
Phillips and McCoy creeks.  Densities from 1963-2001 were obtained from StreamNet, and 
ODFW provided 2002-2004 estimates (pers. comm., Jeff Zakel, 1/4/05).   

The percentage of naturally-spawning fish that were of hatchery origin was assumed to be the 
same as used by Chilcote (2001) with 0% through 1987, 12% from 1988 to 1991, and 23% from 
1992-2000.  Beginning in 2001, monitoring of adult steelhead at weirs in the upper Grande 
Ronde River and Catherine Creek has provided an index of hatchery-to-wild ratios in natural 
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spawning areas of the basin.  Those data were used for the years 2001-2004.  Hatchery fractions 
dropped sharply in 2002.  This drop is a result of termination of hatchery releases by ODFW into 
Catherine Creek in 1998, and the mainstem Grande Ronde above LaGrande in 1999.      
Age composition data from 1963-2001 were obtained from Chilcote (2001).  Data for 2002 and 
2003 were based on natural fish sampled at the mainstem Upper Grande Ronde weir (data 
provided by Ray Weldert, CTUIR, 3/8/04).  Age composition in 2004 was assumed to be the 
same as the 1963-2003 average. 

Imnaha 
Abundance trends in the Imnaha were based on redd densities observed in the Camp Creek index 
reach.  Little information was available on the contribution of hatchery origin fish to natural 
spawning in the Imnaha basin.  Hatchery fish released within the basin return to the Little Sheep 
Creek Facility weir.  The Nez Perce tribe maintains and operates weirs in two Imnaha tributaries 
downstream of Little Sheep Creek (Cow and Lightning creeks).  The Lightning Creek weir has 
been monitored since 2000, and the Cow Creek weir since 2001.  The annual average percentage 
of fish observed at the two weirs combined that are of hatchery origin has ranged from 3-14% 
(pers. comm., Jay Hesse, Nez Perce Tribe, 1/3/05).  We assumed that these rates were 
representative of steelhead spawning streams throughout the Imnaha.  The 2000-2004 estimates 
from those weirs were used to adjust total redd densities to estimate natural redd densities in the 
Camp Creek index reach.   

Assessment Conclusions 

This SMU consists of five populations from tributaries flowing into the Snake River below Hells 
Canyon Dam.  The near-term sustainability of the SMU is not at risk because each of the six 
interim criteria were met by at least 80% of the populations.  All of the populations with the 
exception of the Upper Grande Ronde passed all of the criteria.   The Upper Grande Ronde 
population did not meet the productivity criterion.   
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Figure 30.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Lower Grande Ronde – Snake Summer Steelhead 
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The Lower Grande Ronde population passed each of 
the criteria.  No data were available to evaluate the 
population with reference to the abundance and 
productivity criteria.  The assessments of abundance 
and productivity were evaluated based on the outcome 
of assessments for the Joseph population.  Local 
ODFW biologists believe that the Joseph population 
most closely reflects the status of the Lower Grande 
Ronde population.  The reproductive independence 
assessment was based on proportions of wild and 
hatchery fish collected at the Lookingglass Hatchery 
weir.  

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Joseph – Snake Summer Steelhead 
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The Joseph population passed all of the interim criteria.  Abundance in the Joseph was indexed by redd surveys 
in index reaches since 1965.  The Joseph basin is managed as a wild fish basin, meaning hatchery fish have not 
been released there, and the influence of stray hatchery fish is suspected to be minimal.  Productivity for the 
population has varied cyclically, and has been above 1.2 recruits per spawner for the last four years.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Wallowa – Snake Summer Steelhead 

 
The Wallowa population passed all of the interim criteria.  Abundance in the Wallowa was indexed by redd surveys 
in standard index reaches since 1963.  We assumed hatchery spawners were essentially absent from the natural 
spawning population because all hatchery smolts released in the Wallowa subbasin are acclimated prior to their 
release.  Steelhead are acclimated and released at two locations in the Wallowa Basin: the Wallowa Hatchery 
acclimation facility and the Big Canyon acclimation facility on Deer Creek.  Adults returning to the Wallowa 
Hatchery must pass within a few yards of the Big Canyon weir on their upstream migration.  Few if any of Wallowa 
destined adults enter the Big Canyon weir indicating that stray rates of these fish are extremely low.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Upper Grande Ronde – Snake Summer Steelhead 
 
 
 
 
 
 
 
 
 
 
 
  

The Upper Grande Ronde population passed each of the criteria with the exception of productivity.  Spawner returns 
in the Upper Grande Ronde have been indexed since 1963 via standard redd surveys.  Redd densities from those 
surveys were adjusted to only reflect contributions to spawning by wild fish.  Hatchery fractions since 2002 have 
been indexed by trapping of adults at weirs in the upper Grande Ronde River and Catherine Creek. 
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Fail Pass Pass 
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Imnaha – Snake Summer Steelhead 
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The Imnaha population passed all of the interim criteria.  Abundance in the Imnaha was indexed by redd surveys in 
the Camp Creek index reach since 1965.  Sampling at the Cow and Lightning Creek weirs in the last several years 
suggests that stray rates into the Imnaha are low, and are typically less than 10%.  Trends in productivity in the 
Imnaha are similar to other populations within the SMU. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Upper Snake Summer Steelhead 

Existing Populations 
The Upper Snake Summer Steelhead SMU consists of six extinct populations within tributaries 
to the Snake River above Hells Canyon Dam (Table 135).   
Table 135.  Population list and existence status for the Spper Snake Summer Steelhead SMU.   

Exist Population Description 
No Pine Pine Creek basin. 
No Eagle Eagle Creek basin.  
No Powder Powder River basin. 
No Burnt Burnt River basin. 
No Malheur Malheur River basin. 
No Owyhee Owyhee River basin. 



Oregon Native Fish Status Report – Volume II 
 

Upper Snake Summer Steelhead  359 

Pine – Upper Snake Summer Steelhead 

 
The Pine Creek summer steelhead 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.  Resident and fluvial forms of redband trout persist in these 
basins.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Eagle – Upper Snake Summer Steelhead 

The Eagle summer steelhead 
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.  Resident and 
fluvial forms of redband trout 
persist in these basins.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Powder – Upper Snake Summer Steelhead 

 
    
The Powder River summer steelhead 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.  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.  
Resident and fluvial forms of redband trout persist in these basins.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Burnt – Upper Snake Summer Steelhead 

The Burnt River summer steelhead 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.  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.  Resident 
and fluvial forms of redband trout persist in these basins.   
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Malheur – Upper Snake Summer Steelhead 

 
The Malheur summer steelhead 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.  Passage to the Malheur basin was eliminated 
with the construction of Warm Springs Dam (1919) and Agency Dam (1935).  Resident and fluvial forms of 
redband trout persist in these basins.   
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Owyhee – Upper Snake Summer Steelhead 

 
The Owyhee summer steelhead 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.  Resident and fluvial forms of redband trout 
persist in these basins.   
Assessment Outcome 

 

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

Existing Populations 
This SMU historically consisted of two populations in the Klamath basin upstream of the 
Oregon/California border.  The Klamath Mountains Province ESU, of which the Klamath 
Steelhead SMU is a part, was determined to be “not warranted” for listing under the Endangered 
Species Act in 2001.  Construction of a series of three dams without passage between 1918 and 
1962 effectively extirpated the Klamath Lake tributary population.  A second population may 
exist in Upper Cottonwood Creek, a tributary to the Klamath below Iron Gate Dam.   No data are 
available to assess the current status of this population.  Electrofishing surveys in Cottonwood 
Creek, Cow Creek, and Long John Creek yielded O. mykiss, but no adult size trout suggesting 
these may have been juvenile steelhead (pers. comm., Dennis Maria, CDFG - Yreka, 6/15/04).  
Additionally, a potential steelhead redd was observed in Cottonwood Creek by ODFW in 2003.  
The SMU fails the distribution criterion because access to a substantial portion of the historical 
habitat was eliminated by the Copco dams and Iron Gate Dam.  The near-term sustainability of 
the SMU is at risk because of the loss of one of the two populations, loss of substantial habitat 
for the other population, and indications from anecdotal information that the population is 
depressed.   
Table 136.  Population list and existence status for Klamath Steelhead SMU.   

Exist Population Description 
No Klamath Lake Klamath Lake tributaries. 
Yes Upper Klamath Upper Klamath River tributaries within Oregon, primarily Cottonwood Creek. 
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Figure 31.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.  
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Upper Klamath – Klamath Steelhead 

No data were available to assess the status of the Upper Klamath steelhead population.  Access to much of the 
basin was eliminated 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 steelhead upstream 
of Iron Gate Dam, 20 miles upstream of Yreka, California.  Some habitat in the Klamath within Oregon remains 
in Cow and Cottonwood creeks, tributaries to the Klamath River downstream of Iron Gate Dam.  Juvenile 
steelhead have been observed in lower Cottonwood Creek during coho surveys by the California Department of 
Fish in Game, but little else is known.   The SMU fails the distribution criterion because access to a substantial 
portion of the historical habitat was eliminated by the Copco dams and Iron Gate Dam. Abundance productivity, 
and independence were presumed failed based on precautionary application of the interim criteria which treats 
inconclusive data as a failure in assessment of risks to the SMU.  

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Fail Fail Fail Pass 
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Klamath Lake – Klamath Steelhead 

The Klamath Lake steelhead population is extinct.  Access to the basin was eliminated 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 steelhead upstream of Iron Gate Dam, 20 miles upstream of 
Yreka, California.  Historical distribution within the basin is relatively unknown. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Redband Trout 
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Redband trout are assessed using criteria similar to those designed for the anadromous salmon 
species.  However, due to differences in ecology and life history and data limitations, metrics to 
assess the interim criteria are modified to more appropriately evaluate redband trout in the 
Oregon portion of the Great Basin.  These modifications reflect the intent of each criterion and 
identify populations and SMUs at risk.  Changes and substitutions are described below.   

Species Management Units and Populations 
Species Management Units for redband trout are defined as the major pluvial lake basins of the 
Great Basin.  Redband trout within each lake basin are geographically isolated from populations 
in other SMUs and may be genetically distinct (Currens 1994, Behnke 1992).  These basins 
coincide with ODFW management plans and the USFWS Status Review of Great Basin Redband 
Trout (2000).  Populations identified in this status review were based on geography, movement 
and genetic data, Bowers et al. (1999), and reviews by ODFW staff.   

Existing Populations 
Assessment methods followed those outlined for anadromous salmon, and are based on whether 
a population is considered extinct or not at risk of extinction in the near future.   

Distribution 
Distribution of redband trout varies according to water year and annual fluctuation of instream 
flow. During drought years distribution constricts as streams dry and become uninhabitable.  
Trout re-colonize these streams during wet cycles, expanding the distribution.  Where suitable 
habitat and water flow are available, redband trout are likely to be present.   

The ability of a population to express multiple life history strategies is dependant on the extent of 
accessible high quality habitat.  Access to a wide diversity of habitats including small streams 
suitable for spawning and large streams and lakes adequate for rearing large adults, provides a 
population with the opportunity to express a migratory life history.  Populations that express both 
resident and migratory life histories have a greater ability to persist through drought years, 
(re)colonize new habitats, and mix with other populations. 

The evaluation of the distribution criterion for anadromous species is based on either the current 
distribution or the accessible range as it compares to the historical. The historical distribution of 
redband trout is not well described and is difficult to determine given the hydrologic history of 
the Great Basin.  In lieu of using the ratio of current to historical distribution, this review 
assesses each redband trout population based on the total stream distance it occupies, the 
percentage of the basin it occupies, and the degree to which it is isolated from other populations. 

A small distribution will incorporate less diverse habitats and will not provide adequate refuge in 
the event of extreme environmental perturbation.   In addition, populations with a limited 
distribution are less likely to sustain population abundance adequate to avoid the deleterious 
effects of inbreeding and genetic drift.  A minimum distance of ten km is chosen as a cutoff to 
identify likely cases of extreme limitation.  This cutoff is based on professional judgment of the 
minimum habitat below which managers should take note of population status.  Dambacher and 
Jones (In Press) report average redband trout densities of 0.014 age 1+ fish/m2.  At these 
densities a population would require a minimum of ten km (assuming an average wetted-width of 
2.5m (Dambacher and Jones In Press) to maintain a minimum abundance of 100 reproductive 
individuals.  Similarly, a population that occupies less than 10% of the total stream distance 
within the population’s watershed is considered reduced.  We recognize the historic distribution 



Oregon Native Fish Status Report – Volume II 

  370 

did not include all streams in the basin, but redband trout likely occupied a large portion of the 
wetted-stream distance in a watershed.  The percentage of occupied stream distance for all Great 
Basin redband trout populations averages 16% (range 0 – 45%) (Flitcroft and Dambacher 2001) 
and the lowest quartile serves as the basis for this metric. This statistic serves as a red flag to 
identify populations in which distribution may be drastically constricted and warrants further 
investigation. Lastly, this review considers isolated populations at greater risk of extinction. Lack 
of regular and frequent connection between populations prevents genetic mixing, limits 
opportunities to express multiple life histories, increases risk of extinction due to stochastic 
events, and prevents recolonization in the event of extinction.     

Thus, a population passes the distribution criterion if it satisfies two of three metrics – the current 
distribution must 1) occupy >10% of the total stream distance in the populations basin, 2) total 
more than ten km (six miles), or 3) regularly connect to other populations. In the absence of 
historical distribution data, we feel these measures are adequate to identify populations with a 
limited distribution and warrant further investigation.   

It is important to note that many of the populations in the Great Basin redband trout SMUs are 
naturally isolated from other populations or large water bodies due to the drying of the pluvial 
lakes.  A number of continuous high water years or even a change in climate may be required to 
reconnect these populations to others in an SMU. 

The distribution criterion is assessed using a 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  The datalayer classifies stream reaches into six 
categories according to certainty of redband trout presence (Table 137).   This review treats the 
‘presence – verified’ (PV) and ‘presence –opinion’ (PO) categories as representative of current 
distribution. Populations are identified as isolated if reaches where redband trout are present are 
not connected to other populations by stream reaches classified as ‘migratory corridors’ (MC).  
The sum distance of all classifications represents the total stream distance within each 
population.   
Table 137.  Classification of stream reaches according to certainty of redband trout presence.  Bold = current 
distribution. 

Classification Definition 
PV Presence – verified 
PO Presence – opinion 
MC Migratory Corridor 
AV Absence – verified 
AO Absence – opinion 
UN Unknown 

 
This method provides a conservative evaluation of distribution.  First, analyses were conducted 
using the 1:100,000 hydrography.  Smaller tributary streams, where redband trout may be present 
during particularly wet cycles, are not included at this scale, potentially underestimating the 
extent of current distribution.  Second, the total stream distance does not reflect habitable 
distance or historical distribution; each is less than total stream distance.   

Abundance 
Data describing the absolute abundance of redband trout populations over the last 30 years do 
not exist, therefore minimum thresholds for each population cannot be calculated as they are for 
salmon and steelhead.  Instead, mean density of a given population serves as a surrogate 
criterion. Mean density estimates are compared to density benchmarks for redband trout 
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populations in eastern Oregon streams (Dambacher and Jones In press) (Table 138).  The 
benchmarks were developed using the interquartile values of density from pre-1998 samples in 
Crooked River and Catlow Valley Basin streams.  A population passes the abundance criterion if 
the average density is classified as ‘moderate’ or ‘high’ in three of the previous five years.  
Populations with a ‘low’ rating for three of the last five years fail the criterion and are warranted 
for further investigation.  When density estimates for the last five years are not available, the 
criterion is applied to only those years for which data are present.  
Table 138.  Density benchmarks for age 1+ redband trout in eastern Oregon (Dambacher and Jones In 
Press). 

 Abundance Rating  Fish/ m2       
Low ≤ 0.059 

Moderate 0.06 - 0.19 
High ≥ 0.20 

 
Mean density estimates are intended to be an approximate indicator of abundance.  Density 
within a population varies widely and fluctuates with water year and habitat condition.  Water 
years 1998 and 1999 were particularly wet with above average precipitation and snowpack.  
Conversely, 1994 and 2003 were extremely dry years.  Fluctuations in precipitation between 
years were considered when evaluating abundance and trends of redband trout.  Low densities 
may be attributed to a dry year, however low densities during a wet cycle are a cause for 
concern. 

All density estimates included in the assessment were made using depletion-removal methods 
(Zippen 1958).  At a minimum, sample sites were block-netted and a two-pass removal 
procedure was followed with backpack electrofisher and a 50% reduction criterion between 
passes for 1+ redband trout.  Not all sample sites were randomly selected, therefore density 
estimates may not be representative of the population.  In all cases, mean estimates are an 
average of individual density estimates and are not extrapolated to total stream area.   

Productivity 
Data are not available to quantitatively assess productivity as designed for salmon and steelhead.  
To provide a general assessment of potential productivity, this review considers current 
distribution and abundance, regular (1-5 yrs.) connectivity within and between populations, life 
history strategies, habitat quality, and the presence of non-native species or hatchery fish of the 
same species.  In the absence of quantitative data, this assessment of the productivity criterion is 
purely qualitative and based on conjecture and professional judgment. 

A population’s intrinsic productivity, the capacity to rebound quickly after a period of 
environmental constraint (e.g., drought, habitat degradation), depends on its ability to increase in 
abundance, re-colonize historical habitat, and exploit new habitats.  A population that maintains 
multiple life history strategies during periods of environmental constraint has a greater potential 
for locating and re-colonizing habitats quickly.  Large, migratory adult fish are highly fecund, 
further increasing the potential productivity.  In addition, habitat quality and quantity also 
influences the intrinsic productivity of a population.  Extensive high quality habitat buffers 
extreme environmental conditions.  Populations with adequate and well-distributed refuge 
habitat can respond quickly to improving environmental conditions, increasing the probability 
that distribution and abundance will rebound quickly.  Populations that persist in low quality  

habitat may also likely rebound in improving environmental conditions, but may not re-colonize 
historic habitat, or attain high levels of abundance.   
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A population that is widely distributed and exhibits high densities is assumed to have minimally 
rebounded from past drought or disturbance events.  Connectivity to high quality refuge habitats 
capable of supporting multiple life history types during periods of extreme environmental 
conditions enables populations to rebound quickly.  Thus, a population passes the criterion if it: 
1) is connected to habitat capable of supporting multiple life histories and/or serving as refuge 
during periods of environmental constraint, 2) maintains multiple life history strategies, 3) is 
widely distributed, and, 4) relatively abundant.  A population may also pass the criterion if data 
indicate an increasing or stable trend in abundance.  These qualities suggest populations are 
resilient and minimally able to rebound rapidly after periods of low abundance.  This assessment, 
however, does not attempt to describe the degree to which populations may rebound.  A 
population may pass the productivity criterion and not attain total abundance equivalent or 
greater than that prior to the previous low period.  The presence of non-native species, hatchery 
fish, or significant habitat degradation may negatively affect productivity and cause a population 
to fail the criterion.  In many populations the intrinsic potential productivity is uncertain; these 
populations fail the criterion until productivity can be adequately assessed.   

We acknowledge that including measures of distribution and abundance may be redundant with 
other criteria, however given the lack of adequate data pertaining to this criterion, these data 
present the best surrogate.  In light of this, the assessment of the productivity criterion gives 
greater weight to life history, habitat quality, and presence of non-native species.   

Reproductive Independence 
Data specific to reproductive independence and the potential influence of hatchery fish do not 
exist for many populations of Great Basin redband trout.  This review uses current and historical 
stocking records to evaluate current risk of hatchery origin rainbow trout to populations of native 
redband trout.  Populations where hatchery rainbow trout are currently stocked fail the 
reproductive independence criterion.  In most cases the effect of interbreeding between wild 
redband trout and hatchery rainbow trout are uncertain.  In some instances genetic and meristic 
studies describe the degree of introgression between stocks in specific locales.  In these cases, a 
population passes the criterion if analyses show introgression is minimal. 

Hybridization 
A population is considered to pass the hybridization criterion if redband trout x cutthroat trout 
hybrids are rare (hybridized individuals comprise <5% of the population) or non-existent.  We 
recognize the challenges associated with field identification of hybridized individuals and the 
potential for error.  Estimates provided in this review represent the minimum number of  hybrids 
present. For many populations the degree of hybridization is not quantified, but professional 
judgment and the frequency of hybrids encountered during sampling indicates the degree of 
hybridization in each population.  In cases where information specific to hybridization is not 
available, a population fails the hybridization criterion if non-native cutthroat trout are 
documented as sympatric with native redband trout.   
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Malheur Lakes Redband Trout 

Existing Populations 
The Malheur Lakes basin is the largest of the Oregon desert basins and contains the most diverse 
and greatest amount of trout habitat (Behnke 1992).  Malheur and Harney lakes are remnants of 
pluvial Lake Malheur, which dried approximately 8,000 years ago.  Three major stream systems 
flow into Harney and Malheur lakes.  The Silvies River, in the north, drains into Malheur Lake 
from the forested Blue Mountains.  The Donner und Blitzen River, in the south, drains the 
sagebrush dominated communities of the Steens Mountain.  The Silver Creek system originates 
at lower elevations on Snow Mountain and drains into the highly alkaline Harney Lake.  The 
upland and mountain reaches are typically cold, swift streams with rocky bottoms, and the lower 
reaches are slow and warm in summer with sandy and muddy substrates (Bisson and Bond 
1971). 

The Malheur Lakes Redband Trout SMU is comprised of ten populations (Table 1).  One exists in 
each of the three major stream systems, Silver, Silvies, and Blitzen.  Six small populations exist 
in isolated creeks that dissipate onto the valley floor in the northeast and southeast regions of the 
basin.  Rattlesnake, Cow, Coffeepot, Prater and Poison creeks drain King Mountain and Riddle 
Creek drains the North Steens Mountain.  McCoy Creek contains a small population that has a 
one way connection to the Donner und Blitzen River.  Populations are identified based on 
Bowers et al. (1999) and review by ODFW staff biologists. 
Table 1.  Description, existence status, and life history of redband trout populations in the Malheur Lakes 
SMU. 

Exist Population Description Life History 

Yes Silver Silver Creek Basin. Resident 
Yes Silvies Silvies River Basin. Resident 
Yes Poison Poison Creek and tributaries. Resident 
Yes Prater Prater Creek. Resident 
Yes Coffeepot Coffeepot Creek. Resident 
Yes Rattlesnake Rattlesnake Creek. Resident 
Yes Cow Cow Creek. Resident 
Yes Riddle Riddle and Smyth Creeks and tributaries. Resident 
Yes McCoy McCoy, Cucamonga, and Kiger creeks plus tributaries. Resident 
Yes Blitzen Donner und Blitzen River and tributaries, Mud and Bridge 

creeks. 
Resident/Migratory 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  A population passes the distribution criterion if it 
satisfies two of three metrics – the current distribution must 1) occupy >10% of the total stream 
distance in the populations basin, 2) total more than ten km (six miles), or 3) be connected to 
other populations.   

Redband trout in the Malheur Lakes Basin are widely distributed in small and medium size 
streams.  Many of the mainstem habitats are not within the year around distribution of redband 
trout (Dambacher et al. 2001).  Movement of fish between populations is severely limited by 
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warm water temperatures, barriers, and low flow conditions particularly in the summer.  
Redband trout in eight of the ten populations do not have access to other populations (Table 2) 
and, as a result, are considered to be at a greater risk of extinction due to stochastic events and 
lack of genetic mixing.  During low water years fish in Silvies River are unable to access 
Malheur Lake and other populations due to diversion dams and periodic drying of stream 
sections due to irrigation withdrawal (Bowers et al. 1999).  The Silver population is isolated by 
the dam at Moon Reservoir (Bowers et al. 1999).  Populations in Poison, Prater, Coffeepot, 
Rattlesnake, Cow and Riddle creeks are naturally isolated from other populations.  These streams 
are not connected to other systems and dissipate onto the valley floor.  An unusually long wet 
cycle or change in climate may be necessary to reestablish connectivity between these 
populations.   

The McCoy population is isolated from the Blitzen population by an impassable culvert (Bowers 
et al. 1999).  Redband trout from the McCoy population can move into and mix with the Blitzen 
population, but cannot return to natal spawning grounds in McCoy or Kiger creeks.  

Detailed distribution data are not available for redband trout in Coffeepot and Prater creeks, 
however very limited and sporadic sampling indicates distribution is limited (ODFW, Aquatic 
Inventory Project, unpublished data; ODFW, Hines field office, unpublished data). These 
populations are considered to occupy less than ten km of stream distance until actual distribution 
can be quantified.  Given these streams are naturally isolated and distribution is undetermined, 
both populations fail the distribution criterion (Table 2).  
Table 2.  Distance of current distribution, total stream distance in each basin, percent of each basin occupied, 
and presence of migratory corridors for redband trout populations in the Malheur Lakes SMU (Flitcroft and 
Dambacher 2001). 

Population Current (km) Total Basin 
Distance (km) % Occupied Connected to 

Other Pops. Pass/Fail 

Silver 222.4 619.5 35.9 No Pass 
Silvies 546.8 2630.0 20.8 Yes Pass 
Poison 30.7 213.2 14.4 No Pass 
Prater -- 63.2 -- No Fail 
Coffeepot -- 27.2 -- No Fail 
Rattlesnake 16.6 57.2 29.1 No Pass 
Cow 17.7 133.7 13.2 No Pass 
Riddle 73.0 465.2 15.7 No Pass 
McCoy 174.1 649.0 23.7 No Pass 
Blitzen 255.6 1078.2 17.8 Yes Pass 

Abundance 
Data describing the abundance of constituent populations of the Malheur Lakes Redband Trout 
SMU do not exist.  Instead, mean density of a given population serves as a surrogate criterion.    
Mean density estimates are compared to density benchmarks for redband trout populations in 
eastern Oregon streams (Dambacher and Jones In press).  A population passes the abundance 
criterion if average density is classified as ‘moderate’ or ‘high’ in three of the previous five 
years.  Populations with a ‘low’ rating fail the criterion and are warranted for further 
investigation.  When density estimates for the last five years are not available, the criterion was 
applied to those years for which data are present. Of the ten populations, Prater and Cow 
populations fail the abundance criterion (Table 3). 
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Table 3.  Mean density, age 1+ fish/m2 (number of samples), of redband trout populations each year sampled 
and predominant assessment (Dambacher and Jones In press). 

Population 1998 1999 2000 2001 2003 Assessment Pass/Fail 
Silver 0.243 (41) 0.169 (5) -- -- 0.084 (38) Moderate Pass 
Silvies -- 0.294 (46) 0.347 (41) 0.445 (24) -- High Pass 
Poison -- 1.037 (3) -- -- -- High Pass 
Prater -- -- -- -- -- -- Fail 
Coffeepot -- -- -- -- -- -- Pass 
Rattlesnake 0.387 (2) -- -- 0.710 (2) 0.202 (2) High Pass 
Cow -- -- -- -- -- -- Fail 
Riddle -- 0.435 (2) -- -- -- High Pass 
McCoy -- 0.186 (6) -- -- -- Moderate Pass 
Blitzen 0.097 (9) 0.112 (3) -- -- -- Moderate Pass 
No data were collected in 2002. 
Data collected by ODFW and USFS. 
 

Density measures are not available for Prater, Cow and Coffeepot populations.  A 1994 survey 
targeting Malheur mottled sculpin in Prater and Cow creeks did not find redband trout (ODFW, 
Aquatic Inventory Project, unpublished data).  Other anecdotal observations indicate redband 
trout abundance in these streams is depressed (T. Walters, ODFW Hines field office, pers. 
comm..).  Based on these few observations both populations fail the abundance criterion until 
abundance can be assessed (Table 148).   

Sampling of redband trout in Coffeepot Creek was conducted in 2001 (ODFW, Hines field 
office, unpublished data), but efforts failed to produce a density estimate.  However, the number 
and size distribution of fish captured were similar to that of nearby sample sites in Poison and 
Rattlesnake creeks.  Based on these similarities we assume density and abundance in Coffeepot 
Creek reflects that of Poison and Rattlesnake, and therefore the Coffeepot population passes the 
abundance criterion.  Further field investigation is necessary to better assess status of this 
population.   

Using a probability sample design, ODFW conducted an SMU level population estimate of 
redband trout in 1999 in the Malheur Lakes basin (Dambacher et al. 1999).  Population and 
density estimates were conducted at 30 randomly selected, spatially balanced sample sites 
throughout the SMU.  Redband trout were estimated at 414,551 +/- 43% (95% CI) age 1+ 
individuals.  The large confidence interval suggests a wide range of fish densities were sampled 
and reflects the variable status among populations in the SMU.  Overall mean density (0.156 age 
fish/m2) is moderate relative to densities through out eastern Oregon, though half of the Malheur 
Lake populations exhibited high densities.  These estimates were made during high water years 
and are expected to fluctuate with habitat quality and instream flows. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential population 
increase for redband trout in the Malheur Lakes SMU.  In the absence of these data a qualitative 
assessment of the productivity criterion is based on distribution and abundance, connectivity, life 
history, habitat quality, and presence of non-native species.  A population that is widely 
distributed and exhibits high densities is assumed to have minimally rebounded from past 
drought or disturbance events.  Connectivity to high quality refuge habitats capable of supporting 
multiple life history types during periods of extreme environmental conditions enables 
populations to rebound quickly.  Thus, a population passes the criterion if it: 1) is connected to 
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habitat capable of supporting multiple life histories and/or serving as refuge during periods of 
environmental constraint, 2) expresses multiple life history strategies, 3) is widely distributed, 
and 4) relatively abundant.  A population may also pass the criterion if data indicate an 
increasing or stable trend in abundance.  These qualities suggest populations are resilient and 
minimally able to rebound rapidly after periods of low abundance.  This assessment, however, 
does not attempt to describe the degree to which populations may rebound.  A population may 
pass the productivity criterion and not attain total abundance equivalent or greater than that prior 
to the previous low period.  The presence of non-native species, hatchery fish, or significant 
habitat degradation may negatively affect productivity and cause a population to fail the 
criterion.  In many populations the intrinsic potential productivity is uncertain; these populations 
fail the criterion until productivity can be adequately assessed. Only the Blitzen population 
exhibits a migratory life history and passes the productivity criterion (Table 4). 
Table 4.  Factors influencing productivity of the Malheur Lakes SMU redband trout populations. 

Population Factors Pass/Fail 
Silver Widely distributed and moderately abundant; migratory life history appears to be absent 

-- movement to and from Moon Reservoir has not been documented; poor habitat 
conditions in portions of the basin (Bowers et al. 1999); presence of non-native species. 

Fail 

Silvies Widely distributed; moderately abundant; migratory life history not documented and 
connection to Malheur Lake is assumed not possible due to impassable irrigation 
diversions (Bowers et al. 1999); although large fish have been observed in this 
population the fluvial component is not considered large enough to significantly 
enhance productivity; mainstem habitats inhospitable during summer months (Bowers 
et al. 1999); presence of non-native species. 

Fail 

Poison Exhibits high density; small to moderate distribution; resident life history; although 
large fish have been observed in this population the migratory component is not 
considered large enough to significantly enhance productivity. 

Fail 

Prater Abundance and distribution not documented but assumed to be extremely limited; not 
connected to other populations and habitats capable of producing large migratory 
individuals.  

Fail 

Coffeepot Limited distribution; undocumented abundance; no connection to habitats capable of 
producing large migratory individuals. 

Fail 

Rattlesnake Exhibits high density; small to moderate distribution; resident life history; although 
large fish have been observed in this population the fluvial component is not considered 
large enough to significantly enhance productivity. 

Fail 

Cow Small distribution; abundance undocumented; not connected to other populations and 
habitats capable of producing large migratory individuals. 

Fail 

Riddle Moderate distribution and abundance; not connected to other populations or habitats 
capable of supporting a migratory life history. 

Fail 

McCoy Adequate distribution and abundance; isolated from the Blitzen River by an impassable 
culvert; a few unconfirmed anecdotal reports of large fluvial individuals have been 
reported in this population but the fluvial component is not considered large enough to 
significantly enhance productivity 

Fail 

Blitzen Wide distribution among diverse habitats; moderate densities; migratory life history 
with connection to Malheur Lake and large rivers; potential mixing with the McCoy 
population. 

Pass 

 
Large migratory fish are only captured regularly from the Donner und Blitzen population where 
they have periodic access to Malheur Lake and regular connection to the lower river (USFWS, 
Malheur National Wildlife Refuge, unpublished data).  Movement in the lower reaches of the 
Donner und Blitzen populations is hindered by irrigation weirs, dams and poor water quality; 
however the Malheur National Wildlife Refuge has recently placed ladders on dams to help 
facilitate passage.  The regular expression of a migratory life history ensures large fish return to 
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the natal spawning grounds.  These large individuals are highly fecund and contribute 
significantly to productivity of the population. 

Reproductive Independence 
Data specific to reproductive independence are not available for the Malheur Lakes Redband 
Trout SMU.  Instead this review uses current and historical stocking records to evaluate risk of 
introgression of native redband trout with hatchery origin rainbow trout.  A population passes the 
criterion if hatchery origin rainbow trout are not currently stocked within the population, and if 
genetic analyses, when available, reveal evidence of minimal genetic mixing between hatchery 
and wild species.   

Extensive planting of a non-native rainbow stock occurred historically throughout the Malheur 
Lakes basin.  However, planting of hatchery rainbow in rivers and streams has been 
discontinued.  The stocking program ceased in 1973 in the Silver, 1992 in the Blitzen, and 1993 
in the Silvies basins.  Water bodies currently planted with a coastal rainbow stock are Krumbo 
Reservoir, Fish Lake and BLM stock ponds in the Blitzen River Basin, Yellowjacket Lake in the 
Silvies River, and Delinament Lake, and Moon and Chickahominy reservoirs in the Silver Creek 
basin.  Few fish are thought to be able to escape from these water bodies.   

Evidence of introgression of wild redband trout with hatchery rainbow trout (coastal lineage) in 
populations of the Malheur Lakes SMU appears to be minimal.  Genetic studies have occurred in 
streams of the Blitzen, McCoy, and Silvies populations.  No strong evidence of introgression 
appears in the Blitzen population, specifically in Bridge and Mud creeks (Currens et al. 1990a).  
The contribution of hatchery rainbow trout was found to be approximately 0.6% in McCoy 
Creek and 4.9% in Kiger Creek (Phelps et al. 1996).  Moderate levels of introgression with 
hatchery fish was noted in genetic studies in Emigrant and Nicol creeks (Williams and Shiozawa 
1992) and on the mainstem Silvies near historical stocking sites (Hosford and Prybil 1991).  
Rainbow trout in Krumbo Reservoir are considered as most likely derived from Oak Springs 
hatchery stock (Currens et al. 1990b), however fish are thought to be unable to escape from this 
water body and do not mix with native wild populations.   

Because hatchery fish are no longer stocked into moving waters in the SMU and only minimal 
evidence of introgression exists, all populations pass the reproductive independence criterion. 

Hybridization 
Cutthroat trout are not present in the Malheur Lakes SMU and therefore are not a threat to 
redband trout populations.  All populations pass the hybridization criterion. 

Assessment Conclusions 
The Malheur Lakes Redband Trout SMU is comprised of ten populations in the closed interior 
basin of Harney and Malheur lakes.  Historically, all streams were interconnected and fish could 
move to the lakes and among populations.  Currently, populations are isolated by natural and 
manmade barriers.  Only the Blitzen population is known to express a migratory life history.  
Redband trout in the SMU are widely distributed in small and medium sized streams and 
moderately abundant during high water years.  The SMU meets five of the six interim criteria 
and is classified as ‘potentially at risk’ (Figure 32). Limited data sets and inferences from other 
information for populations in this SMU provide a qualified level of confidence in the 
assessment of the interim criteria. 
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Figure 32.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Catlow Valley Redband Trout 

Existing Populations 
The Catlow Valley Redband Trout SMU is comprised of five populations (Table 1).  Three exist 
in Home, Threemile, and Skull creeks, located on the east side of the valley.  These populations 
drain the Catlow Rim on the west side of South Steens Mountain.  Two populations exist on Hart 
Mountain on the west side of Catlow Valley in Rock and Guano creeks.  Rock Creek flows north 
into the valley and Guano Creek flows south off Hart Mountain and eventually north through 
Catlow Slough to Catlow Valley.  All streams historically flowed into pluvial Lake Catlow 
before it dried 10,000 years ago. 
Table 1.  Description, existence status, and life history of redband trout populations in the Catlow Valley 
SMU. 

Exist Population Description Life history 

Yes Home Home Creek and tributaries. Resident 
Yes Threemile Threemile Creek. Resident 
Yes Skull Skull Creek and tributaries. Resident 
Yes Rock Rock Creek and tributaries. Resident/migratory 
Yes Guano Guano Creek. Resident 

 

This review identifies Guano as an existing redband trout population.  Some controversy exists 
over whether redband trout are native to the system.  Mention of native trout in historical 
documents does not specify species (OSGC 1957), however the biogeography and zoological 
history of Catlow Valley suggest redband trout may be the original and native trout species.  Tui 
chub were documented in Guano Creek as well as the other streams in Catlow Valley where 
redband trout are also present (Williams and Bond 1981, Hubbs and Miller 1948).  This review 
considers redband trout to be the native salmonid species in Guano Creek until genetic studies 
and other research can clarify the zoological history of the creek.    Currently, Lahontan cutthroat 
trout and cutthroat x redband trout hybrids occupy Guano Creek and the presence of redband 
trout is uncertain.  Limited population surveys occurred in 1992 and 1995, the later targeting Tui 
chub (ODFW, Aquatic Inventory Project, unpublished data).  Neither survey documented 
redband trout.  If redband trout are present in the basin the distribution and abundance are 
severely limited.  The population will not be considered extinct until a thorough and appropriate 
survey is conducted. 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  A population passes the distribution criterion if it 
satisfies two of three metrics – the current distribution must: 1) occupy >10% of the total stream 
distance in the populations basin, 2) total more than ten km (six miles), or 3) be connected to 
other populations. Guano, Threemile, and Skull populations did not meet any of the three metrics 
and failed the distribution criterion (Table 2).  Rock and Home populations occupy greater than 
ten km of habitat and 10% of the stream distance within their respective basins and pass the 
criterion. 
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Table 2.  Distance of current distribution, total stream distance in each basin, percent of each basin occupied, 
and presence of migratory corridors for redband trout populations in the Catlow Valley SMU (Flitcroft and 
Dambacher 2001). 

Population Current 
(km) 

Total Basin 
Distance (km) 

% Occupied Connected to 
Other Pops. 

Pass/Fail 

Home 37.1  81.0  45.8  No Pass 
Threemile 3.5  38.6  9.0  No Fail 
Skull 3.5  90.6  3.8  No Fail 
Rock 24.7  183.4  13.5  No Pass 
Guano 0.0  209.6  0.0  No Fail 
 
Even though redband trout are present in most perennial streams in Catlow Valley, the 
distribution is highly fragmented (Table 2). Connection does not exist between any populations, 
which prevents genetic mixing, limits opportunities to express a migratory life history, and 
increases risk of extinction from stochastic events.    Rock and Guano creeks have been isolated 
from other populations since the drying of pluvial Lake Catlow 10,000 years ago.  Due to this 
extended isolation, redband trout in Rock Creek are thought to be genetically unique (Bowers et 
al. 1999).  In recent history, Catlow Marsh (Garrison Lake) was drained for agricultural purposes 
isolating Skull, Threemile, and Home creeks.  Reconnection to Garrison Lake and other 
populations may require consecutive high water years or a change in climate.   

Access to lakes and larger water bodies where a migratory life history may be expressed is 
available only during high water years in Rock Creek, Threemile Creek, and Skull Creek.  
Redband trout in Rock Creek have periodic access to Rock Creek Reservoir; however their 
ability to return to spawning grounds is uncertain (Bowers et al. 1999).  Redband trout in 
Threemile Creek have access to Threemile Reservoir when water quality and flow are adequate. 
In 1998 a fish screen was installed on Threemile Creek and Threemile Reservoir was 
reconstructed to ensure access to the reservoir during high water years.  In 1999 passage was 
provided from Skull Creek Reservoir, high in the watershed, to the upper reaches of Skull Creek.    

Distribution of redband trout in Guano Creek is undetermined.  Redband trout were not detected 
during surveys in 1992 (six sites) and 1995 (five sites) (ODFW, Aquatic Inventory Project, 
unpublished data).  Stream reaches of Guano Creek were classified as absent – based on opinion 
by local biologists (Flitcroft and Dambacher 2001).  However, anecdotal information suggests 
native redband trout are present in Guano Creek, and if so, then distribution is likely limited and 
highly fragmented.   

Abundance 
Data describing the abundance of constituent populations of the Catlow Valley Redband Trout 
SMU do not exist.  Instead, mean density of a given population serves as a surrogate criterion.    
Mean density estimates are compared to density benchmarks for redband trout populations in 
eastern Oregon streams (Dambacher and Jones In press).  A population passes the abundance 
criterion if average density is classified as ‘moderate’ or ‘high’ in three of the previous five 
years.  Populations with a ‘low’ rating fail the criterion and are warranted for further 
investigation.  When density estimates for the last five years are not available, the criterion is 
applied to only those years for which data are present.  Guano and Skull populations fail the 
abundance criterion (Table 3). 
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Table 3.  Mean density, age 1+ fish/m2 (number of samples), of redband trout populations each year sampled. 

Population 1995 1997 1999 Assessment Pass/Fail 
Home   0.10 (16) Moderate Pass 
Threemile 0.05(23)  0.21 (3) High Pass 
Skull 0.0 (19) 0.12 (3)* 0.04 (1) Low Fail 
Rock   0.78 (13) High Pass 
Guano    -- Fail 
* Extrapolated from presence/absence techniques (Dambacher and Jones In Press). 
Data collected by ODFW. 
 
Redband trout density and abundance in Threemile Creek has decreased significantly within the 
past 30 years.  During the mid-1970s the stream population was estimated to be 1,700 age 1+ 
redband trout, with densities as high as 1.5 fish/m2.  The number of fish estimated in Threemile 
Reservoir was 890 age 1+ individuals (Kunkel 1976).   In 1995, the population in Threemile 
Creek was estimated to total 265 age 1+ fish (+/- 41%, 95% CI) (Dambacher and Jones In Press).  
No redband trout were found in the reservoir and no migratory fish were observed. Basinwide 
surveys in 1999 found an average density of 0.21 age 1+ fish/m2 (n = 3) in Threemile Creek.  
The Threemile population passes the abundance criterion, based on the relatively high densities 
observed within a very limited distribution during the 1999 survey (Table 3).  However, this 
survey was conducted during high water years, and given current habitat conditions the 
Threemile Creek population is expected to decrease significantly during drought cycles. 

Abundance of redband trout in Skull Creek is extremely low (Table 3).  Repeated sampling efforts 
have detected few individuals; zero in 1995 (n = 19), 16 in 1997 (n = 3), and three in 1999 (n = 
1).  The population was estimated at 250 - 500 individuals in a two mile reach in 1997 
(Dambacher and Jones In Press).  Because abundance and densities are consistently low, even 
during high water years, Skull Creek fails the abundance criterion.    

Similarly, the density and abundance of redband trout in Guano Creek is thought to be perilously 
low.  Presence/absence surveys in Guano Creek did not detect redband trout in 1992 and 1995 
(ODFW, Aquatic Inventory Project, unpublished data). The Guano population fails the 
abundance criterion until abundance is appropriately documented. 

Using a probability sample design, ODFW conducted an SMU level population estimate of 
redband trout in 1999 in the Catlow Valley basin (Dambacher et al. 2001).  Population and 
density estimates were conducted at 33 randomly selected, spatially balanced sample sites 
throughout the SMU.  Redband trout were estimated at 54,866 +/- 33% (95% CI ) age 1+ 
individuals.  Average density among the sites was 0.423 age 1+ /m2 (moderate).  The large 
confidence interval suggests density varies widely among sample sites. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential population 
increase for redband trout in the Catlow Valley SMU.  In the absence of these data a qualitative 
assessment of the productivity criterion is based on distribution and abundance, connectivity, life 
history, habitat quality, and presence of non-native species. A population that is widely 
distributed and exhibits high densities is assumed to have minimally rebounded from past 
drought or disturbance events.  Connectivity to a diversity of high quality habitats capable of 
supporting multiple life history types during extreme environmental conditions enables 
population to rebound quickly.  Thus, a population passes the criterion if it: 1) is connected to 
habitat capable of supporting multiple life histories and/or serving as refuge during periods of 
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environment constraint, 2) expresses multiple life history strategies, 3) is widely distributed, and 
4) relatively abundant.  A population may also pass the criterion if data indicate an increasing or 
stable trend in abundance.  These qualities suggest populations are resilient and minimally able 
to rebound rapidly after periods of low abundance.  This assessment, however, does not attempt 
to describe the degree to which populations may rebound.  A population may pass the 
productivity criterion and not attain total abundance equivalent or greater than that prior to the 
previous low period.  The presence of non-native species, hatchery fish, or significant habitat 
degradation may negatively affect productivity and cause a population to fail the criterion.  In 
many populations the intrinsic potential productivity is uncertain; these populations fail the 
criterion until productivity can be adequately assessed. 

Habitat surveys in Catlow Valley streams documented the best habitat was limited to canyon 
reaches and areas with cold spring water input (Dambacher and Stevens 1996, Dambacher and 
Jones In Press, Bowers et al. 1999).  Although these areas act as refuge during drought cycles, 
the high gradient reaches are less than ideal habitats, which limits the intrinsic productivity.  
These populations will likely respond slowly to improved environmental conditions.  Only the 
Rock Creek population passes the productivity criterion based on data that demonstrate redband 
trout quickly re-colonized available stream habitat at high densities during a wet year (Table 4). 
Table 4.  Factors influencing productivity of Catlow Valley SMU redband trout populations. 

Population Factors Pass/Fail 
Home Distribution adequate; abundance moderate; not connected to habitat capable 

of supporting a migratory life history; portions of habitat highly degraded 
(Bowers et al. 1999, Dambacher and Stevens 1996) – actions to improve 
habitat quality are being implemented (USFWS 1997) but fish and habitat 
response has not been documented.     

Fail 

Threemile Extremely limited distribution and abundance; lacks a migratory life history; 
portions of habitat highly degraded (Bowers et al. 1999, Dambacher and 
Stevens 1996) – actions to improve habitat quality are being implemented 
(USFWS 1997) including reconnecting the stream to Threemile Reservoir 
but fish and habitat response has not been documented.  Comparisons of 
abundance between 1970s and 1990s indicate a negative trend in abundance 
(Kunkel 1976, Dambacher and Jones In Press). 

Fail 

Skull Extremely limited distribution and low abundance; a migratory life history 
has not been documented; data suggests productivity may be episodic, 
resulting in a discontinuous age class structure (Dambacher and Jones In 
Press); numerous habitat improvement projects completed under the USFWS 
Conservation Agreement (USFWS 1997) including passage at Skull Creek 
Reservoir – fish and habitat response to these projects has not been 
documented.   

Fail 

Rock Distribution and abundance high; surveys show recolonization of habitat 
during high water years with large fish at high density (Dambacher et al. 
2001, ODFW Aquatic Inventory Project, unpublished data); land 
management changes on Hart Mountain Antelope Refuge has improved 
habitat condition. 

Pass 

Guano Distribution and abundance is not documented, but likely extremely limited; 
no evidence of natural production of redband trout. 

Fail 
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Reproductive Independence 
Data specific to reproductive independence do not exist for the Catlow Valley Redband Trout 
SMU.  Instead this review uses current and historical stocking records to evaluate risk of 
introgression of native redband trout with hatchery origin rainbow trout.  A population passes the 
criterion if hatchery origin rainbow trout are not currently stocked within the population, and if 
genetic analyses, when available, reveal evidence of minimal genetic mixing between hatchery 
and wild species.  

Stocking of hatchery origin rainbow trout has not occurred in Threemile, Skull, and Home 
creeks. Hatchery rainbow trout were stocked regularly in Rock Creek between 1960 and 1979, 
and in Guano Creek during the 1960s (ODFW, historical stocking records).  Stocking activities 
ceased in 1979. The effects of stocking on native populations are uncertain, although genetic 
analysis of samples collected in Guano Creek in 2004 is currently in progress.  Because hatchery 
fish are no longer stocked and the SMU is managed for natural production, all populations pass 
the reproductive independence criterion. 

Hybridization 
A population is considered to pass the hybridization criterion if cutthroat trout x redband trout 
hybrids are rare (<5% of the population) or non-existent.  We recognize the challenges 
associated with field identification of hybridized individuals and the potential error.  Estimates 
provided here represent the minimum number of hybrids present.  For most populations the 
degree of hybridization is not quantified, but professional judgment and the frequency of hybrids 
encountered during sampling provides a general indication.  In cases where little or no 
information is available and cutthroat trout and redband trout are sympatric, we assume hybrids 
are common. 

Interspecific hybridization with Lahontan cutthroat trout is a significant threat to redband trout in 
Guano Creek.  Lahontan cutthroat trout were stocked in 1957, 1969, and 1973 and were captured 
regularly during presence/absence surveys in 1992 (ODFW, Aquatic Inventory Project, 
unpublished data).  Hybrids were not documented during sampling, but records of ‘unknown 
trout’ were likely hybrids (ODFW, Aquatic Inventory Project, unpublished data).  Since then 
numerous reports of hybrids have been reported (K. Jones, ODFW Aquatic Inventory Project, 
pers. comm..). Tissue samples from fish in Guano Creek were collected in 2004 genetic analysis 
of hybridization. Guano Creek fails the hybridization criterion until analysis can better describe 
the extent of hybridization.  Cutthroat trout are not present in the other Catlow Valley 
populations and these populations pass the criterion. 

Assessment Conclusions 
The Catlow Valley Redband Trout SMU includes five populations in the closed interior basin of 
Catlow Valley. Even though redband trout are present in most perennial streams in Catlow 
Valley, the distribution is highly fragmented. Connection does not exist between any 
populations, which prevents genetic mixing, limits opportunities to express a migratory life 
history, and increases risk of extinction from stochastic events. Densities fluctuate accordingly 
with water years, although Skull and Guano populations appear extremely depressed in all 
conditions.  The Guano population is also potentially threatened by hybridization with cutthroat 
trout.  Eighty percent of the populations met three of the six interim criteria thereby classifying 
this SMU as ‘at risk’ (Figure 1). Limited data sets and inferences from other information for 



Oregon Native Fish Status Report – Volume II 
 

Catlow Valley Redband Trout  384 
 

populations in this SMU provide a qualified level of confidence in the assessment of the interim 
criteria. 
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Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Warner Lakes Redband Trout 

Existing Populations 
Warner Valley is an endorheic basin that contains a complex series of interconnected lakes, 
marshes, sloughs, and potholes, all of which are remnants of pluvial Lake Warner.  The 
headwaters of Warner Valley drains the Warner Mountains through three major subbasins.  Each 
subbasin is occupied by a redband trout population.  Deep Creek flows into Pelican Lake and 
Crump Lake.  A barrier falls splits Deep Creek into Upper and Lower Deep populations.  Honey 
Creek flows into Hart Lake and Twentymile Creek flows into Greaser Reservoir.  Populations 
were identified based on Bowers et al. (1999) and reviews by ODFW staff (Table 1). 
Table 1.  Description, existence status, and life history of redband trout populations in the Warner Lakes 
SMU. 

Exist Population Description Life History 

Yes Honey Honey Creek and tributaries, including Camas Creek. Resident/Migratory 
Yes Lower Deep Deep Creek downstream of Deep Cr. Falls. Resident/Migratory 
Yes Upper Deep Deep Creek and tributaries upstream of Deep Cr. Falls. Resident 
Yes Twentymile  Twentymile and Twelvemile Creeks & tributaries. Resident/Migratory 

 

For the purpose of this review Lower Deep is identified as a distinct population, although it is 
uncertain if it functions as an independent population.  Fingerlings and adfluvial adults have 
been captured below the falls and in Pelican and Crump lakes and are assumed to have originated 
below Deep Creek Falls (C. Edwards, ODFW Lakeview field office, pers. comm.).  There is a 
possibility that some or all of these individuals originated from the Upper Deep population. 

Distribution 
Redband trout appear to be distributed throughout the perennial streams and lakes of Warner 
Valley as conditions permit.  Distribution of redband trout varies according to water years and 
annual fluctuation of instream flows.  During drought years distribution constricts as streams and 
lakes dry and become uninhabitable.  Trout re-colonize these streams during wet cycles, re-
expanding the distribution.  Many of the large lakes in Warner Valley dried in 1992 and redband 
trout were found in the lakes before and after the dry period (USFWS 1998).  

Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  A population passes the distribution criterion if it 
satisfies two of three metrics – the current distribution must;:1) occupy >10% of the total stream 
distance in the populations basin, 2) total more than ten km (six miles), or 3) be connected to 
other populations.  Only the Lower Deep population fails the distribution criterion (Table 2). 
Table 2.  Distance of current distribution, total stream distance in each basin, presence of each basin 
occupied,and presence of migratory corridors for redband trout populations in the Warner Lakes Rdband 
Tout SMU. 

Population Current 
 (km) 

Total Basin 
Distance (km) 

% Occupied Connected to  
Oher Pps. 

Pass/ Fail 

Honey 82.9 410.6 20.0 Yes Pass 
Lower Deep -- 15.5 -- Yes Fail 
Upper Deep 141.7 561.1 25.2 No Pass 
Twentymile  41.2 171.9 24.0 No Pass 
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Current year around distribution of the Lower Deep population is not quantified (Table 2), but is 
thought to be limited.  The lower reaches of Deep Creek are channelized with little or no riparian 
buffer to provide habitat and minimize impacts from high flow events.  A high gradient canyon 
reach, approximately five provides limited spawning habitat but contain deep, well oxygenated 
pools.  These pools serve as refuge to redband trout from high summer water temperatures in the 
lower reaches (R. Smith, ODFW Klamath Falls district office, pers. comm..). 

Redband trout in Honey, Lower Deep, and Twentymile populations have access to the Warner 
Lakes and express multiple life histories; however, passage to the lakes is hindered by numerous 
irrigation diversions.  Water year and climactic conditions determine stream flow and irrigation 
needs, which in turn, influence the migratory success of redband trout between the lakes and 
upper stream reaches.  Honey Creek contains eight diversions, Deep Creek contains two 
diversions, and Twentymile Creek contains three diversions (R. Smith, ODFW Klamath Falls 
district office, pers. comm..). 

Inter-population connection, although very limited, is possible between two of the four 
populations.  Hydrologic connection is maintained between Crump and Hart lakes during 
adequate water years, giving Honey and Lower Deep populations the opportunity to mix.  The 
Twentymile population is likely isolated from other populations in the SMU; only in very high 
water years could large migratory redband trout possibly ascend the concrete diversion dam in 
the lower river (W. Tinniswood, ODFW Klamath district office, pers. comm.).  Deep Creek Falls 
is a fish barrier that isolates the Upper Deep population.  Both populations lack the opportunity 
for genetic mixing which puts them a greater risk of extinction due to the effects of inbreeding if 
the populations become very small.   

Abundance 
Data describing the abundance of constituent populations of the Warner Lakes Redband Trout 
SMU are lacking.  Instead, mean density of a given population serves as a surrogate criterion.    
Mean density estimates are compared to density benchmarks for redband trout populations in 
eastern Oregon streams (Dambacher and Jones In press).  A population passes the abundance 
criterion if average density is classified as ‘moderate’ or ‘high’ in three of the previous five 
years.  Populations with a ‘low’ rating fail the criterion and are warranted for further 
investigation.  When density estimates for the last five years are not available, the criterion is 
applied to only those years for which data are present.   

Using a probability sample design, ODFW conducted an SMU level population estimate of 
resident redband trout in 1999 in the Warner Valley basin (Dambacher et al. 2001).  Population 
and density estimates were conducted at 24 randomly selected sample sites throughout the SMU, 
although the lower reaches were not adequately represented (Dambacher et al. 2001).  Redband 
trout in the SMU were estimated at 172,240 +/- 31% (95% CI ) age 1+ individuals.  Average 
density among all sites was 0.216 age 1+ /m2.  The large confidence interval suggests density 
varies widely among sample sites. Average density was calculated for all sites within a 
population (Table 3).  Densities of each population ranged from moderate to high.  Based on these 
data, Honey, Upper Deep, and Twentymile populations pass the abundance criterion.   
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Table 3.  Mean density, age 1+ fish/m2 (number of samples) of redband trout populations sampled each year. 

Population 1999a 2000b Assessment Pass/ Fail 
Honey 0.24 (5) -- High Pass 
Lower Deep -- -- -- Fail 
Upper Deep 0.14 (13) -- Moderate Pass 
Twentymile  0.36 (6) 0.04 (6) High/Low Pass 
a Dambacher et al. 2001 
b Data for 2000 from Edwards, ODFW, unpublished data. 
 
A 2000 survey estimated overall densities in Twentymile Creek as relatively low (Table 3).  Both 
1999 and 2000 surveys in Twentymile Creek found high and moderate densities in mid and 
headwater reaches, however, due to a summer die off where stream temperatures exceeded 28° 
C, the 2000 survey documented low densities in the lower reaches (C. Edwards, ODFW 
Lakeview field office, unpublished data).  The difference in densities between years suggests 
conditions in the lower reaches are highly variable and populations may fluctuate dramatically 
according to environmental conditions.  This is likely true for all of the Warner Lakes redband 
trout populations.  We classify Twentymile as passing the abundance criterion because densities 
were consistently high in the upper reaches, though we acknowledge that abundance in the lower 
reaches is unstable and subject to extreme environmental conditions. 

Quantitative data describing density of redband trout in Lower Deep do not exist.  In the absence 
of these data this population is assessed based on findings of the 2000 population estimate in 
Twentymile Creek, field observations, and professional judgment.  Conditions similar to lower 
reaches of Twentymile Creek are assumed to exist in the lowest reaches of Deep Creek.  Given 
these factors the Lower Deep population fails the abundance criterion until status can be better 
assessed. 

Current abundance of adfluvial adults in the Warner Lakes is considered relatively low and 
thought to be dramatically reduced from historical levels (Bowers et al. 1999).  Adfluvial 
redband trout are regularly captured in the lakes but rarely in high numbers. Recent trapnet 
sampling shows adult redband trout are seldom captured in the lakes, even in high water years 
(R. Smith, Klamath Fish District, pers. comm.). Seasonal passage barriers associated with 
irrigation diversions and presence of non-native warm water fish in Warner Lakes prohibit 
adfluvial populations from attaining historical levels. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential of 
population increase for redband trout in the Warner Lakes SMU.  In the absence of these data a 
qualitative assessment of the productivity criterion is based on distribution and abundance, 
connectivity, life history, habitat quality, and presence of non-native species.  A population that 
is widely distributed and exhibits high densities is assumed to have minimally rebounded from 
past drought or disturbance events.  Connectivity to a diversity of high quality habitats capable of 
supporting multiple life history types during extreme environmental conditions enables a 
population to rebound quickly.  Thus, a population passes the criterion if it: 1) is connected to 
habitat capable of supporting multiple life histories and/or serving as refuge during periods of 
environment constraint, 2) expresses multiple life history strategies, 3) is widely distributed, and 
4) relatively abundant.  A population may also pass the criterion if data indicate an increasing or 
stable trend in abundance.  These qualities suggest populations are resilient and minimally able 
to rebound rapidly after periods of low abundance.  This assessment, however, does not attempt 
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to describe the degree to which populations may rebound.  A population may pass the 
productivity criterion and not attain total abundance equivalent or greater than that prior to the 
previous low period.  The presence of non-native species, hatchery fish, or significant habitat 
degradation may negatively affect productivity and cause a population to fail the criterion.  In 
many populations the intrinsic potential productivity is uncertain; these populations fail the 
criterion until productivity can be adequately assessed.  Both Honey and Upper Deep populations 
pass the productivity criterion (Table 4). 
Table 4.  Factors influencing productivity of Warner Lakes SMU redband trout populations. 

Population Factors Pass/Fail 
Honey Adequate distribution and abundance; good quality habitat in upper reaches; 

potential migratory life history during high water years, however barriers to 
movement and the presence of non-native species in Warner Lakes may limit 
the expression of adfluvial life history. 

Pass 

Lower Deep Low density; limited distribution with limited spawning habitat; large 
individuals rear in deep pools; habitat in lower reaches degraded; barriers to 
movement and the presence of non-native species in Warner Lakes limits the 
expression of adfluvial life history. 

Fail 

Upper Deep High densities; large watershed with a diversity of high quality habitat with 
good water quality; connected to habitats potentially capable of supporting 
large migratory adults.   

Pass 

Twentymile Densities variable; adequate distribution; total or partial year class failures 
observed in lower reaches (Edwards, ODFW, 2000 unpublished data) 
suggest recruitment is episodic; lacks adfluvial life history; habitat in lower 
reaches severely degraded. 

Fail 

Reproductive Independence 
Data specific to reproductive independence do not exist for the Warner Lakes redband trout 
SMU.  Instead this review uses current and historical stocking records to evaluate risk of 
introgression of native redband trout with hatchery origin rainbow trout.  A population passes the 
criterion if hatchery origin rainbow trout are not currently stocked within the population, and if 
any available genetic analyses, when available, reveal minimal evidence of genetic mixing 
between hatchery and wild stocks. 

Stocking of rainbow trout has occurred regularly in Honey, Deep, and Twentymile populations 
from 1925-1989 (ODFW stocking records).  Introduced stocks were primarily of coastal origin.  
Stocking activities ceased in 1989 and current practices stock rainbow trout only in waterbodies 
without native fish.  Effects of stocking rainbow trout into native redband trout populations are 
not certain.  Behnke (1992) found differences in morphological characters for samples collected 
in Honey, Deep, and Willow creeks.  These differences can be attributed to  small sample sizes 
(n = 8-14), environmentally induced morphological changes, or introgression (D. Markel in 
USFWS 1998).  Detailed genetic analysis is necessary to ascertain the source of these 
differences. Preliminary genetic examination suggests Warner Lakes redband trout are still 
genetically distinct and any introgression has reached equilibrium within the larger 
metapopulation (USFWS 1998).  Because hatchery rainbow trout are not currently stocked in 
waterbodies with native redband trout, all populations pass the reproductive independence 
criterion. 
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Hybridization 
Non-native cutthroat trout are not present in the Warner Lakes basin and not a threat to redband 
trout.  All populations pass the hybridization criterion. 

Assessment Conclusions 
The Warner Lakes Redband Trout SMU includes four populations in the interior basin of pluvial 
Lake Warner.  Distribution is widespread in perennial streams and lakes, although multiple 
irrigation diversions and the presence of non-native warm water fish in Warner Lakes limits the 
expression of an adfluvial life history.  Although densities and abundance are relatively high in 
the headwater and mid-reaches, densities in the lower reaches may be low and vulnerable to 
extreme environmental fluctuations and degraded habitat. Only three of the six interim criteria 
were met, thereby classifying this SMU as ‘at risk’(Figure 1). Limited data sets and inferences 
from other information for populations in this SMU provide a qualified level of confidence in the 
assessment of the interim criteria. 
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Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Fort Rock Redband Trout 

Existing Populations 
Historically, at the highest lake levels, Fort Rock basin drained into the Deschutes River basin 
through Crooked River.  Today Fort Rock is a closed interior basin.  Silver Lake and Paulina 
Marsh are just remnants of the basin’s large Pleistocene lake.  Three redband trout populations, 
Buck, Silver and Bridge, comprise the Fort Rock SMU (Table 1).  All three populations occupy 
streams that terminate at Paulina Marsh.  
Table 1.  Description, existence status, and life history of redband trout populations in the Fort Rock SMU. 

Exist Population Description Life history 

Yes Buck Buck Creek. Resident 
Yes Silver Silver Creek and tributaries. Resident 
Yes Bridge Bridge Creek. Resident 

 
All redband trout populations in the Fort Rock SMU are described as expressing a resident life 
history, however a few large individuals (>21 inches) have been observed in Buck Creek and 
anecdotal reports exist of large fish in both Silver and Buck creeks (R. Smith, ODFW Klamath 
Fish District, pers. comm.).  Historically, the Fort Rock populations regularly expressed an 
adfluvial life history, rearing in Paulina Marsh and spawning in the headwater streams.  Since 
then the Paulina Marsh has been drained and it now provides little or no habitat to support an 
adfluvial life history (Bowers et al. 1999). 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  A population passes the distribution criterion if it 
satisfies two of three metrics – the current distribution must 1) occupy >10% of the total stream 
distance in the populations basin, 2) total more than ten km (six miles), or 3) be connected to 
other populations.  Buck and Bridge populations pass the distribution criterion (Table 2). 
Table 2.  Distance of current distribution, total stream distance in each basin, percent of each basin occupied, 
and presence of migratory corridors for redband trout populations in the Fort Rock SMU (Flitcroft and 
Dambacher 2001). 

Population Current (km) 
Total Basin 

Distance (km) % Occupied 
Connected to 
Other Pops. Pass/ Fail 

Buck 30.0  78.5  38.5  No Pass 
Silver 34.1  474.1  7.8  No Fail 
Bridge 29.9  68.4  43.6  No Pass 
 
The distribution of redband trout in Silver Creek appears limited relative to the size of the basin.  
Redband trout only occupy 8% of the total stream distance in the Silver Creek watershed (Table 
2).  In 1968 Behnke (1992) found redband trout in upper Buck and Bridge creeks, but only brook 
trout in tributaries of Silver Creek.  Thompson Valley Reservoir is a barrier to upstream 
migration, preventing redband trout from moving into the upper basin.  Although the historic 
distribution likely did not include all streams in the basin, this statistic serves as a red flag to 
identify populations in which distribution may be drastically constricted and warrants further 
investigation. 
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Paulina Marsh has been drained and channelized for agricultural purposes (Bowers et al. 1999).  
During normal precipitation cycles populations are isolated by a lack of connection at Paulina 
Marsh and impassable irrigation structures and diversions.  Buck and Bridge creeks are able to 
connect only during extended periods of above average precipitation.  These periods are 
infrequent; Paulina Marsh last filled in 1982 (B. Bowersox, ODFW Lakeview Fish District, pers. 
comm.).  In addition, a large irrigation diversion dam on Silver Creek prevents fish from moving 
into Silver Creek.   Data describing movement and life history do not exist.  Therefore we 
assume the populations in the Fort Rock SMU are functionally disconnected until movement 
data suggests otherwise (Table 2). 

Abundance 
Data describing the abundance of constituent populations of the Fort Rock SMU over the last 30 
years do not exist, therefore minimum abundance thresholds cannot be calculated.  Instead, mean 
density of a given population serves as a surrogate criterion.  Mean density estimates were 
compared to density benchmarks for redband trout populations in eastern Oregon streams 
(Dambacher and Jones In press).  A population passes the abundance criterion if the average 
density is classified as ‘moderate’ or ‘high’ in three of the previous five years.  Populations with 
a ‘low’ rating for three of the last five years fail the criterion and are warranted for further 
investigation.  When density estimates for the last five years are not available, the criterion is 
applied to those years for which data are present. 

Using a probability sample design, ODFW conducted an SMU level population estimate of 
redband trout in 1999 in the Fort Rock Basin (Dambacher et al. 2001).  Population and density 
estimates were conducted at 30 randomly selected, spatially balanced sample sites throughout the 
SMU. Redband trout in the entire SMU were estimated at 56,964 +/- 23 % (95% CI) age 1+ 
individuals. Average redband trout densities for the SMU were moderate relative to other eastern 
Oregon streams (Dambacher and Jones In Press). Sites with the highest densities were located in 
narrow canyon reaches, protected from the effects of grazing and other land uses (Dambacher et 
al. 2001).  Average density was calculated for all sites within a population (Table 3).  Based on 
these data, all populations in the Fort Rock redband trout SMU pass the abundance criterion. 
Table 3.  Mean density, age 1+ fish/m2 (number of samples), of redband trout populations collected during 
1999 basin wide population estimate (Dambacher et al. 2001). 

Population 1999 Assessment Pass / Fail 
Buck 0.09 (9) Moderate Pass 
Silver 0.18 (11) Moderate Pass 
Bridge 0.23 (10) High Pass 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential of 
population increase for redband trout in the Fort Rock SMU.  In the absence of these data a 
qualitative assessment of the productivity criterion is based on distribution and abundance, 
connectivity, life history, habitat quality, and presence of non-native species.  A population that 
is widely distributed and exhibits high densities is assumed to have minimally rebounded from 
past drought or disturbance events.  Connectivity to a diversity of high quality habitats capable of 
supporting multiple life history types during extreme environmental conditions enables 
populations to rebound quickly.  Thus, a population passes the criterion if it: 1) is connected to 
habitat capable of supporting multiple life histories and/or serving as refuge during periods of 
environment constraint, 2) expresses multiple life history strategies, 3) is widely distributed, and 
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4) relatively abundant.  A population may also pass the criterion if data indicate an increasing or 
stable trend in abundance.  These qualities suggest populations are resilient and minimally able 
to rebound rapidly after periods of low abundance.  This assessment, however, does not attempt 
to describe the degree to which populations may rebound.  A population may pass the 
productivity criterion and not attain total abundance equivalent or greater than that prior to the 
previous low period.  The presence of non-native species, hatchery fish, or significant habitat 
degradation may negatively affect productivity and cause a population to fail the criterion.  In 
many populations the intrinsic potential productivity is uncertain; these populations fail the 
criterion until productivity can be adequately assessed.  

Given the lack of connection to habitat capable of supporting a migratory life history all 
populations fail the productivity criterion except Buck.  Estimates of density collected in 1976 in 
Buck Creek were similar to those of 1999.  In 1976 densities were moderate (0.17 age 1+ fish 
/m2) in the upper reaches and high (0.21 age 1+ fish /m2) in the lower reaches (Kunkel 1976).  
These data suggest the population trend was stable through various climatic cycles or the 
population was able to rebound after period of depressed abundance.  Only the Buck population 
passes the productivity criterion (Table 4), though productivity for the entire SMU warrants 
investigation. 
Table 4.  Factors influencing productivity of Fort Rock SMU redband trout populations. 

Population Factors Pass/Fail 
Buck Low to moderate densities; distribution minimally adequate; expression of a 

migratory life history limited by lack of consistent connection to habitats 
capable of producing large fish; headwater habitats in good condition; 
densities in 1976 sampling similar to 1999, generally indicating a stable trend 
in abundance through various climactic cycles (Kunkel 1976; Dambacher et 
al. 2001); brook trout abundant in upper reaches. 

Pass 

Silver Moderate densities; distribution minimally adequate; expression of migratory 
life history limited by lack of consistent connection to habitat capable of 
producing large fish; brook trout abundant in upper reaches; potential 
interbreeding with hatchery rainbow trout stocked in reservoirs. 

Fail 

Bridge High densities; distribution minimally adequate; expression of migratory life 
history limited by lack of consistent connection to habitat capable of 
producing large fish; high quality habitat in canyon reaches. 

Fail 

Reproductive Independence 
Data specific to reproductive independence do not exist for the Fort Rock redband trout SMU.  
Instead this review uses current and historical stocking records to evaluate the risk of hatchery 
origin rainbow trout to native redband trout.  A population passes the criterion if hatchery origin 
rainbow trout are not currently stocked within the population, and if any available genetic 
analyses reveal minimal evidence of genetic mixing between hatchery and wild stocks. 

Planting of hatchery rainbow trout has occurred in all three populations, though most extensively 
in Silver Creek.  Bridge Creek was stocked three times between 1943 and 1958.  Buck Creek 
was stocked with rainbow trout ten times between 1925 and 1960.  Silver Creek was stocked up 
to three times annually between 1925 and 1984 (ODFW stocking records).  Stocking of hatchery 
rainbow trout in rivers and streams ceased in 1984.  Native redband trout sampled in 1964 from 
Buck Creek showed a slight evidence of breeding with hatchery rainbow trout based on 
morphological characters (Behnke 1992). 
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Currently, hatchery rainbow trout are only stocked in Thompson Reservoir (Silver Creek).  In 
high water years it is suspected that hatchery rainbow trout can leave the reservoir and 
potentially spawn with native redband trout downstream. However, the threat may be minimal 
since the reach downstream of Thompson Reservoir is dewatered annually for irrigation 
purposes, minimizing the likelihood that redband trout are present in this reach (Bowers et al. 
1999).  Given the current stocking program, the Silver Creek population fails the reproductive 
independence criterion until the effect of hatchery rainbow can be genetically assessed. 

Hybridization 
Non-native cutthroat trout are not present in the Fort Rock Basin and not a threat to redband 
trout.  All populations pass the hybridization criterion. 

Assessment Conclusions  
The Fort Rock Redband Trout SMU is comprised of three populations in the Silver Lake basin.  
Populations occupy tributaries of Paulina Marsh which has been diked, channelized, and drained 
for agricultural purposes.  Populations are only connected during consecutive high water years, 
severely limiting the opportunities for the expression of a migratory life history and inter-
population mixing.  Lack of a migratory life history and degraded habitat impacts the potential 
productivity   This SMU is classified as ‘at risk’ because 80% of the populations meet only three 
of the six interim criteria. Limited data sets and inferences from other information for 
populations in this SMU provide a qualified level of confidence in the assessment of the interim 
criteria. 
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Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Chewaucan Redband Trout 

Existing Populations 
The Chewaucan Redband Trout SMU is comprised of four populations (Table 1).  Three 
populations, Chewaucan, Crooked, and Willow, are within the Lake Abert basin and were 
historically connected to the Chewaucan Marsh.  The fourth population, Foster, occupies a small 
isolated stream in the Summer Lake basin.  Lake Abert and Summer Lake are remnants of 
ancient Lake Chewaucan and naturally separated by large sand dunes. Populations were 
identified based on Bowers et al. (1999) and reviews by ODFW staff (Table 1). 
Table 1.  Description, existence status, and life history of redband trout populations in the Chewaucan  SMU. 

Exist Population Description Life History 
Yes Chewaucan Chewaucan River and tributaries upstream of Rivers 

End Reservoir. 
Resident/Migratory 

Yes Crooked Crooked Creek and tributaries. Resident/ Migratory 
Yes Willow  Willow Creek and tributaries. Resident/Migratory 
Yes Foster Foster Creek – Summer Lake Basin. Resident 

Distribution   
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  A population passes the distribution criterion if it 
satisfies two of three metrics – the current distribution must 1) occupy >10% of the total stream 
distance in the populations basin, 2) total more than ten km (six miles), or 3) be connected to 
other populations.  Only the Foster population fails the distribution criterion (Table 2). 
Table 2.  Distance of current distribution, total stream distance in each basin, percent of each basin occupied, 
and presence of migratory corridors for redband trout populations in the Chewaucan SMU. 

Population Current (km) 
Total Basin 

Distance (km) % Occupied 
Connected to 
Other Pops. Pass / Fail 

Chewaucan 295.5  995.4  29.7  Yes Pass 
Crooked 30.7  219.8  14.0  No Pass 
Willow 29.9  130.2  23.0  No Pass 
Foster ≈ 2  --  --  No Fail 

 

Historically, Chewaucan, Willow, and Crooked populations were connected to Chewaucan 
Marsh.  The marsh supported the migratory life history of redband trout and provided the 
opportunity for populations to mix.  However, the Chewaucan Marsh was diked, channelized, 
and drained for agricultural purposes.  In addition, three large weirs were constructed on the 
lower Chewaucan River, as well as one on Crooked Creek and one on Willow Creek, that were 
all impassable to fish movement.  These activities eliminated the migratory life history of 
redband trout.  In 1994 Rivers End Reservoir was constructed near the mouth of the river and 
since then large migratory redband trout have been observed in the Chewaucan River and 
Crooked Creek (Tinniswood In Press).  However, migratory fish returning upstream to the upper 
Chewaucan and Crooked Creek were unable to pass the weirs, preventing mixing between all 
populations. Beginning in 2000 adfluvial adults downstream of the weirs in Chewaucan River 
were trapped and hauled upstream allowing for Willow Creek and Crooked Creek redband trout 
to potentially mix with redband trout in the Chewaucan River.  A fish ladder was completed on 
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the lowest weir on the Chewaucan River in 2004 and passage projects at the two other weirs will 
be completed in 2006.  Given that passage is now possible on the Chewaucan River, the 
Chewaucan redband trout population is considered to be connected to other populations (Table 2).  
Fish rearing in Rivers End Reservoir are still unable to move past the weirs on Willow and 
Crooked creeks.   

Foster Creek is a small, spring-fed stream that flows into Summer Lake from Winter Rim.  The 
distribution of redband trout is less than two kilometers and the population is isolated from other 
streams and populations.  Based on this extremely limited distribution and isolation, the Foster 
population is at risk of extinction due to stochastic events and fails the distribution criterion 
(Table 2).   

Abundance 
Data describing the abundance of constituent populations of the Chewaucan Redband Trout 
SMU over the last 30 years do not exist, therefore minimum abundance thresholds cannot be 
calculated.  Instead, mean density of a given population serves as a surrogate criterion.  Mean 
density estimates are compared to density benchmarks for redband trout populations in eastern 
Oregon streams (Dambacher and Jones In press). A population passes the abundance criterion if 
the average density is classified as ‘moderate’ or ‘high’ in three of the previous five years.  
Populations with a ‘low’ rating for three of the last five years fail the criterion and warranted for 
further investigation.  When density estimates for the last five years are not available, the 
criterion is applied to only those years for which data are present (Table 3).  
Table 3.  Mean density, age 1+ fish/m2 (number of samples), of redband trout populations collected during 
1999 basin wide population estimate (Dambacher et al. 2001). 

Population 1999 Assessment Pass / Fail 
Chewaucan 0.14 (30) Moderate Pass 
Crooked 0.19 (3) Moderate Pass 
Willow  0.15 (2) Moderate Pass 
Foster -- Moderate Pass 

 
Using a probability sample design, ODFW conducted an SMU level population estimate of 
redband trout in 1999 in the Lake Abert Basin (Dambacher et al. 2001).  Population and density 
estimates were conducted at 35 randomly selected, spatially balanced sample sites throughout the 
SMU.  Redband trout in the entire SMU were estimated at 147,878 +/- 41 %( 95% CI) age 1+ 
individuals.  Average redband trout density for the SMU was moderate relative to other eastern 
Oregon streams (Dambacher and Jones In Press). Average density was calculated for all sites 
within a population (Table 3).  Based on these data, all populations in Lake Abert basin pass the 
abundance criterion.  

Measures of density from the Chewaucan River and Dairy Creek collected in 1998 were 
relatively low (Bowers et al. 1999).  Densities ranged from 0.005 to 0.072 age 1+ fish/m2, only 
two of eight sites had densities greater than 0.05 age 1+ fish/m2.  Although this may be a cause 
of concern for redband trout in both streams, these sample sites were not representative of the 
population as a whole; sites were not randomly selected or surveyed in the tributary streams.  
Dairy Creek and parts of the Chewaucan River are subject to poor habitat quality and 
recreational fishing pressure.  The differences exhibited between the 1999 and 1998 data sets 
reflect the variable nature of redband trout abundance at a local scale. 
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Density and abundance of redband trout in Foster Creek has not been adequately evaluated.  A 
survey of redband trout in 1998 captured 17 fish in one 100 meter sample site (ODFW, 
Lakeview field office, unpublished data). Even though this measure may not be representitiveof 
the population, it does provide a general indication of abundance given the short distance of the 
distribution.  Based on these data, a conservative estimate, classifies density of redband trout at 
this site as 'moderate'. However, it is unknown if a 2002 forest fire has impacted abundance (B. 
Tinniswood, ODFW Klamath Watershed District Office, pers. comm.).  The Foster Creek 
redband trout population passes the abundance criterion, although a more thorough evaluation of 
abundance is necessary. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential of 
population increase for redband trout in the Chewaucan SMU.  In the absence of these data, a 
qualitative assessment of the productivity criterion is based on distribution and abundance, 
connectivity, life history, habitat quality, and presence of non-native species.  A population that 
is widely distributed and exhibits high densities is assumed to have minimally rebounded from 
past drought or disturbance events.  Connectivity to a diversity of high quality habitats capable of 
supporting multiple life history types during extreme environmental conditions enables 
populations to rebound quickly.  The expression of a migratory life history can produce large, 
highly fecund adults that further increases the intrinsic productivity.  Thus, a population passes 
the criterion if it: 1) is connected to habitat capable of supporting multiple life histories and/or 
serving as refuge during periods of environment constraint, 2) expresses multiple life history 
strategies, 3) is widely distributed, and 4) relatively abundant.  A population may also pass the 
criterion if data indicate an increasing or stable trend in abundance.  These qualities suggest 
populations are resilient and minimally able to rebound rapidly after periods of low abundance.  
This assessment, however, does not attempt to describe the degree to which populations may 
rebound.  A population may pass the productivity criterion and not attain total abundance 
equivalent or greater than that prior to the previous low period.  The presence of non-native 
species, hatchery fish, or significant habitat degradation may negatively affect productivity and 
cause a population to fail the criterion.  In many populations the intrinsic potential productivity is 
uncertain; these populations fail the criterion until productivity can be adequately assessed.  Only 
the Chewaucan population passes the productivity criterion (Table 4). 
Table 4.  Factors influencing productivity of Chewaucan SMU redband trout populations. 

Population Factors Pass/Fail 
Chewaucan Moderate abundance; widely distributed throughout diverse habitats; access 

to Lands End Reservoir fosters a migratory life history; habitat in lower 
Chewaucan River and Dairy Creek severely degraded – habitat in tributaries 
and upper reaches in good condition; brook trout present in upper reaches, 
largemouth bass and brown bullheads present in lower river. 

Pass 

Crooked Moderate abundance; adequately distributed; habitat degraded; no access to 
Rivers End Reservoir therefore migratory fish unable to return to spawning 
grounds.   

Fail 

Willow Moderate abundance; adequately distributed; lacks connectivity to habitats 
capable of supporting a migratory life history; habitat quality degraded. 

Fail 

Foster Moderate abundance; severely limited distribution; lacks a migratory life 
history, habitat impacted by forest fire in 2002. 

Fail 
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Reproductive Independence 
Data specific to reproductive independence do not exist for the Chewaucan Redband Trout SMU.  
Instead this review uses current and historical stocking records to evaluate the current risk of 
hatchery origin rainbow trout to native redband trout.  A population passes the criterion if 
hatchery origin rainbow trout are not currently stocked within the population, and if any 
available genetic analyses reveal minimal evidence of genetic mixing between hatchery and wild 
species. 

Planting of domestic rainbow trout was extensive in the Chewaucan population from 1925 to 
1998.  Rainbow trout were also stocked periodically in Crooked Creek during the same period 
and Willow Creek in the 1940’s.  The stocking program was eliminated in 1998 due to concerns 
of risk to native redband trout (Bowers et al. 1999).  Foster Creek has not been stocked with 
domestic rainbow trout.   

The extent and impact of interbreeding between redband trout and domestic rainbow trout is 
uncertain.  Behnke (1992) found a slight hybrid influence in Dairy Creek (Chewaucan 
population), however, he stated that trout predominately retain the native genotype and should be 
considered to be representative of native redband trout.  All populations pass the reproductive 
independence criterion since stocking of rainbow trout has ceased and evidence of mixing is 
minimal.   

Hybridization 
Non-native cutthroat trout are not present in the Chewaucan Redband Trout SMU and not a 
threat to redband trout.  All populations pass the hybridization criterion. 

Assessment Conclusions 
The Chewaucan Redband Trout SMU consists of four populations, three in Lake Abert basin and 
one in Summer Lake Basin.  Lake Abert and Summer Lake are remnants of ancient lake 
Chewaucan and naturally separated by large sand dunes.  Redband trout in Lake Abert basin are 
distributed throughout the basin and moderately abundant.  Degraded habitat conditions and 
barriers to migration are the most persistent threats to populations in the SMU.  Foster Creek 
population has an extremely limited distribution and is isolated from large water bodies and other 
populations.   The SMU met four of the six interim criteria and is classified as 'potentially at risk' 
(Figure 1). Limited data sets and inferences from other information for populations in this SMU 
provide a qualified level of confidence in the assessment of the interim criteria. 

Percent of Populations Meeting Criteria

0 20 40 60 80 100

Hybridization
Independence

Productivity
Abundance
Distribution

Exist

 
Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Goose Lake Redband Trout 

Existing Populations 
Goose Lake basin is a closed interior basin that straddles the Oregon - California border.  Named 
for the late Pleistocene Lake, Goose Lake experiences extreme fluctuations in lake level.  
Historically it has both overflowed into the Pit River (most recently in 1881) and completely 
dried (most recently in 1992).  Goose Lake redband trout are thought to be an undescribed 
unique subspecies of redband trout (Moyle 1992).  The Goose Lake SMU is comprised of 13 
populations in the Oregon portion of the basin.  Six other populations exist in California; New 
Pine, Cottonwood, Willow, Lassen, Davis, and Corral.  Populations were identified based on 
Bowers et al. (1999), the Goose Lake Fishes Working Group (1995) and reviews by ODFW staff 
(Table 1).  This review will only assess the status of the populations in the Oregon portion of the 
basin. 
Table 1.  Description, existence status, and life history of redband trout populations in the Goose Lake SMU. 

Exist Population Description Life History 
Yes Fall Fall Creek. Resident 
Yes Dry Dry Creek & tributaries. Resident / Migratory 
Yes Lower Drews Drews Creek downstream of Drews Reservoir Dam. Resident / Migratory 
Yes Upper Drews Drews Creek & tributaries upstream of Drews Reservoir 

Dam including Quartz Creek. 
Resident / Migratory 

Yes Antelope Antelope Creek. Resident / Migratory 
Yes Muddy Tributaries upstream of Muddy Reservoir. Resident / Migratory 
Yes Cottonwood Cottonwood Creek & tributaries including Messman Cr. Resident / Migratory 
Yes Thomas-Bauers 

Complex 
Thomas, Bauers, Camp, Cox , Auger Creeks & 
tributaries. 

Resident / Migratory 

Yes Deadman Deadman Creek. Resident / Migratory 
Yes Crane Crane Creek. Resident / Migratory 
Yes Cogswell Cogswell Creek. Resident / Migratory 
Yes Tandy Tandy Creek. Resident 
Yes Kelley Kelley Creek & tributaries. Resident / Migratory 

Distribution  
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of redband trout 
distribution (Flitcroft and Dambacher 2001).  A population passes the distribution criterion if it 
satisfies two of three metrics – the current distribution must: 1) occupy >10% of the total stream 
distance in the populations basin, 2) total more than ten km (six miles), or 3) be connected to 
other populations. Populations that do not have a documented distribution are assumed to be less 
than 10 km and occupy less than 10% of their basin.  Five populations pass the distribution 
criterion (Table 2).  
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Table 2.  Distance of current distribution, total stream distance in each basin, percent of each basin occupied, 
and connectivity to other populations for redband trout populations in the Goose Lake SMU (based on 
Flitcroft and Dambacher 2001). 

 
Even though redband trout are present in most of the major tributaries of Goose Lake, spawning 
and resident distribution is highly fragmented and limited to headwater and some mid-order 
reaches.  Historically, all streams maintained hydrologic connection to Goose Lake and other 
streams.  This connection provided opportunity for redband trout to express a migratory life 
history, mix among populations, and re-colonize unoccupied habitats.  Currently, Cottonwood 
and Tandy creeks do not connect to Goose Lake and other populations due to irrigation 
diversions and water withdrawal.  Upper Drews is isolated above an impassable dam on Drews 
Reservoir, Muddy is isolated above Muddy Reservoir, and the Fall Creek population is located 
above a barrier falls (W. Tinniswood, ODFW Klamath Fish District, pers. comm.).  These 
isolated populations have no opportunity for genetic mixing with fish from other populations, 
increasing the risk of inbreeding effects when populations are small. 

The documented distributions of four populations; Fall, Deadman, Cogswell, and Kelley creeks, 
are less than ten km.  The distributions of four other populations are undocumented, and assumed 
to be less than ten km.  The relatively short distance occupied by these populations puts them at 
greater risk of extinction due to stochastic events. 

Upper Drews is the only population to occupy less than 10% of the total stream habitat in its 
basin.  Although redband trout did not likely occupy all stream habitats in Upper Drews basin, 
the low occupancy rate serves as a red flag to identify populations in which distribution may be 
drastically constricted and warrants further investigation. 

Abundance 
Data describing the abundance of constituent populations of the Goose Lake SMU over the last 
30 years are not available.  Instead, mean density of a given population serves as a surrogate 
criterion.    Mean density estimates are compared to density benchmarks for redband trout 
populations in eastern Oregon streams (Dambacher and Jones In press).  A population passes the 
abundance criterion if the average density is classified as ‘moderate’ or ‘high’ in three of the 
previous five years.  Populations with a ‘low’ rating for three of the last five years fail the 
criterion and are warranted for further investigation.  When density estimates for the last five 
years are not available, the criterion is applied to only those years for which data are present. 

Population 
Current 

(km) 
Total Basin 

Distance (km) 
% 

Occupied 
Connected to 
Other Pops. Pass / Fail 

Fall 0.8 4.3 18.7 No Fail 
Dry 19.1 75.3 25.4 Yes Pass 
Lower Drews -- 133.8 -- Yes Fail 
Upper Drews 29.0 326.1 8.9 No Fail 
Antelope -- 68.7 -- Yes Fail 
Muddy -- 25.3 -- No Fail 
Cottonwood 26.1 138.5 18.8 No Pass 
Thomas-Bauers  134.4 578.6 23.2 Yes Pass 
Deadman 4.2 30.4 13.7 Yes Pass 
Crane 10.6 40.3 26.4 Yes Pass 
Cogswell 7.4 28.1 26.4 Yes Pass 
Tandy -- 7.4 -- No Fail 
Kelley 7.9 30.2 26.1 Yes Pass 
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Populations in Dry, Upper Drews, Cottonwood, Thomas-Bauers, and Crane creeks have high or 
moderate densities relative to similar populations in the Great Basin and eastern Oregon 
(Dambacher and Jones, In Press).  These populations pass the abundance criterion (Table 3). 
Table 3.  Mean density, age 1+ fish/m2 (number of samples), of redband trout populations sampled each year. 

Population 1997a 1999 Assessment Pass / Failb 

Fall -- -- -- Fail 
Dry -- 0.25 (3) High Pass 
Lower Drews -- -- -- Fail 
Upper Drews 0.26 0.17 (4) Moderate Pass 
Antelope -- -- -- Fail 
Muddy -- -- -- Fail 
Cottonwood 0.17 0.14 (5) Moderate Pass 
Thomas-Bauers Complex 0.10 0.12 (14) Moderate Pass 
Deadman -- -- -- Pass 
Crane -- 0.14 (2) Moderate Pass 
Cogswell -- -- -- Pass 
Tandy -- -- -- Fail 
Kelley -- 0.0 (1) Low Pass 
a- Data from Bowers et al. (1999) - number of sample sites not reported. 
b- See below for justification. 
 
For populations where measures of abundance are non-existent, densities of neighboring 
populations were applied with the following exceptions: 

• Tandy and Muddy - Redband trout distribution in these populations was classified as 
'absent - opinion' by local biologists (Flitcroft and Dambacher 2001).  In 2001 ODFW 
documented the presence of redband trout in both streams. The abundance of native trout 
in these populations is likely extremely low.  These populations fail the abundance 
criterion until abundance and density can be better assessed. 

• Antelope – Until recently redband trout were not observed in Antelope Creek for a period 
of ten years.  In 2003 ODFW biologists documented the presence of a redband trout (W. 
Tinniswood, ODFW Klamath District Office, pers. comm.).  The abundance of this 
population is likely very low. 

• Lower Drews - This population resides in habitat that is generally degraded with no 
access to headwater habitat.  Stream flow is very low after the irrigation season due to 
closure of the headgate at Drews Reservoir Dam.  Given current habitat conditions this 
population fails the abundance criterion until abundance can be better assessed.  

Based on these metrics and available data, the population in Kelley Creek fails the abundance 
criterion; the 1999 surveys found zero redband trout at the only sample site on Kelley Creek.  
However, this sample site was not representative of the population; it was located in the lower 
reaches near the mouth in low quality habitat where the presence of redband trout is unlikely.  
Therefore this population was treated as not having data and densities from adjacent populations, 
Crane and Cottonwood (CA) were applied.  The Kelley population passes the abundance 
criterion. 

Using a probability sample design, ODFW conducted an SMU level population estimate of 
redband trout in 1999 in the Goose Lake basin (Dambacher et al. 2001).  Population and density 
estimates were conducted at 35 randomly selected sample sites throughout the SMU (including 
six sites in California populations).  Redband trout populations were estimated at 102,352 +/- 
32% (95% CI ) age 1+ individuals.  Average density among the sites was 0.140 age 1+ fish/m2.   
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Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential of 
population increase for redband trout in the Goose Lake Redband Trout SMU.  In the absence of 
these data a qualitative assessment of the productivity criterion is based on distribution and 
abundance, connectivity, life history, habitat quality, and presence of non-native species.  A 
population that is widely distributed and exhibits high densities is assumed to have minimally 
rebounded from past drought cycles.  Connectivity to a diversity of high quality habitats capable 
of supporting multiple life history types during extreme environmental conditions indicates a 
high potential for populations to rebound quickly given the opportunity.  The expression of a 
migratory life history produces large, highly fecund adult individuals that further increase the 
intrinsic potential of productivity.  Thus, a population passes the criterion if it: 1) is connected to 
habitat capable of supporting multiple life histories and/or serving as refuge during periods of 
environmental constraint, 2) expresses multiple life history strategies, 3) is widely distributed, 
and 4) relatively abundant.  A population may also pass the criterion if data are available that 
indicate an increasing or stable trend in abundance.  These qualities suggest populations are 
resilient and minimally able to rebound rapidly after periods of low abundance. This assessment, 
however, does not attempt to describe the degree to which populations may rebound.  A 
population may pass the productivity criterion and not attain total abundance equivalent or 
greater than that prior to the previous low period.  The presence of non-native species negatively 
effects productivity and may cause a population to fail the criterion if it is limited in other 
aspects.  In many populations the intrinsic potential productivity is uncertain; these populations 
fail the criterion until productivity can be adequately assessed.   

Although densities of redband trout in Goose Lake basin were higher than other populations, the 
average weight of age 1+ fish was significantly less than that of other Great Basin SMUs 
(Dambacher et al. 2001).  Explanations of this relationship are not available, however it does 
suggest productivity in the Goose Lake SMU is lower than in other basins.  Five populations 
pass the productivity criterion (Table 4).  Only three of these populations retain connection to 
Goose Lake, providing both high potential productivity and population interchange. 
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Table 4.  Factors influencing productivity of Goose Lake SMU redband trout populations. 

Population Factors Pass/Fail 
Fall Extremely limited distribution; low abundance; no connection to habitat 

capable of support a migratory life history. 
Fail 

Dry Adequate distribution; high abundance; connection to Goose Lake 
potentially supports a migratory life history in wet years. 

Pass 

Lower Drews Undocumented but likely limited distribution and abundance; connection to 
Goose Lake provides opportunity to express a migratory life history; 
degraded habitat quality. 

Fail 

Upper Drews Distribution adequate but only occupies 9% of the stream habitat; abundance 
moderate; Drews Reservoir capable of producing large migratory fish; 
habitat degraded. 

Fail 

Antelope Undocumented but likely limited distribution and abundance; connection to 
Goose Lake provides opportunity to express a migratory life history. 

Fail 

Muddy Undocumented but likely limited distribution and abundance; not connected 
to Goose Lake but expression of an adfluvial life history possible in Muddy 
Reservoir. 

Fail 

Cottonwood Adequate distribution; moderate abundance; adfluvial life history expressed 
in Cottonwood Reservoir; brook trout present. 

Pass 

Thomas-Bauers 
Complex 

Widely distributed throughout diverse habitats; connectivity to habitats 
capable of producing adfluvial and fluvial life history, but barriers to 
migration exist during some seasons and years; habitats in lower reaches 
degraded. 

Pass 

Deadman Limited distribution and abundance; passage to and from Goose Lake is 
questionable. 

Fail 

Crane Adequate distribution and abundance; connection to Goose Lake provides 
opportunity to express a migratory life history. 

Pass 

Cogswell Limited distribution and low abundance; connection to Goose Lake provides 
opportunity to express a migratory life history. 

Fail 

Tandy Limited distribution and low abundance; no connection to Goose Lake due 
to irrigation diversion dams. 

Fail 

Kelley Limited distribution and low abundance; connection to Goose Lake provides 
opportunity to express a migratory life history. 

Fail 

Reproductive Independence 
Data specific to reproductive independence do not exist for the Goose Lake Redband Trout 
SMU.  Instead this review used current and historical stocking records to evaluate the current 
risk of hatchery origin rainbow trout to native redband trout.  A population passes the criterion if 
hatchery origin rainbow trout are not currently stocked within the population, and if any 
available genetic analyses reveal minimal evidence of mixing between hatchery and wild 
species. 

Planting of a coastal stock of rainbow trout in Goose Lake Basin began in 1925 and continued 
through 1961 when stocking hatchery fish in moving waters ceased.  Drews, Cottonwood, 
Thomas-Bauers, Crane, Cogswell, and Kelley populations were stocked at least once.  There is 
no record of stocking in Antelope, Muddy, Tandy, Deadman, Dry, and Fall creeks.  Cottonwood 
Meadows Reservoir is the only water body currently receiving a coastal stock of hatchery 
rainbow trout.  A study conducted in 1995 and 1996 suggests there is very little movement of 
hatchery fish from Cottonwood Meadows Reservoir downstream to Cottonwood Reservoir.  
Hatchery fish are not considered a threat to the Cottonwood population (Bowers et al. 1999).   

Effects of stocking rainbow trout are not certain; however recently collected specimens from 
Thomas, Lassen (CA), and Davis (CA) creeks appeared to be influenced by interbreeding with 
hatchery fish (Behnke 1992). Because hatchery rainbow trout are not currently stocked in 
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waterbodies with redband trout, all populations pass this criterion until the effect of hatchery 
rainbow can be genetically assessed. 

Hybridization 
Non-native cutthroat trout are not present in the Goose Lake Basin and not a threat to redband 
trout.  All populations pass the hybridization criterion. 

Assessment Conclusions 
The Goose Lake Redband Trout SMU is comprised of thirteen populations.  Six populations 
exist in the California, but are not assessed in this review. Spawning and resident fish 
distribution is fragmented and limited to headwater and mid-order streams.  Abundance of 
redband trout fluctuates with instream flows and habitat quality.  Migratory redband trout are 
present when rearing conditions in Goose Lake are adequate, though irrigation activities and 
degraded habitat quality hinder movement between the lake and the spawning grounds. Eighty 
percent of the populations meet three of the six interim criteria, thereby classifying this SMU as 
'at risk'. (Figure 1). Limited data sets and inferences from other information for populations in this 
SMU provide a qualified level of confidence in the assessment of the interim criteria. 

Percent of Populations Meeting Criteria

0 20 40 60 80 100

Hybridization
Independence

Productivity
Abundance
Distribution

Exist

 
 
Figure 1.   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 
 

Upper Klamath Basin Redband Trout 404 

Upper Klamath Basin Redband Trout 

Existing Populations 
The Klamath River basin consists of discrete upper and lower segments separated near Klamath 
Falls.  The lower portion of the basin resembles fish fauna assemblages of Rogue River and other 
coastal streams.  The upper portion is characterized by a fish assemblage typical of other interior 
basins and is distinct from the lower river (Minckley et al. 1986).  The Upper Klamath Lake 
basin contains the remnants of Pleistocene Lake Modoc, which redband trout likely invaded from 
interior connections (Behnke 1992).  Lake Modoc eventually drained when it cut an outlet to the 
Pacific Ocean.  Coastal steelhead trout are native to Klamath River and migrated into Upper 
Klamath Lake until 1917 when the construction of Copco Dam blocked fish passage.  The 
steelhead trout in Klamath River are genetically and morphologically distinct from the native 
redband trout in Upper Klamath Lake (Behnke 1992).  Currently, the Upper Klamath Lake basin 
supports the largest and most functional adfluvial redband trout populations of Oregon interior 
basins.  

The Upper Klamath Basin Redband Trout SMU is comprised of ten populations.  These 
populations are highly variable in regard to genetics, life history, and disease resistance, and 
appear to share little gene flow among populations in spite of proximity and absence of physical 
barriers (Buchanan et al. 1994).  However, the population structure of the upper Klamath Basin 
is still uncertain.    Redband trout populations are identified based on genetic and life history 
studies (Buchanan et al 1994), current ODFW management plans (Fortune 1997), and review by 
ODFW Staff (Table 1).  The population structure, as defined in this review, is not definitive, but 
reflects populations as they are currently managed.  Additional genetic analysis and life history 
studies are necessary to better define populations. 
Table 1.  Description, existence status, and life history of redband trout populations in the Upper Klamath 
Basin SMU. 

Exist Population Description Life history 
Yes Jenny Jenny Creek above falls and tributaries. Resident 
Yes Klamath River Klamath River and tributaries below Link River 

Dam; includes Spencer Creek. 
Resident/Migratory 

Yes Cascade Complex Cherry, Sevenmile, Rock, Nanny, Threemile, Moss, 
Denny and Fourmile creeks and tributaries. 

Resident/Migratory 

Yes Wood River Wood River and tributaries including Annie, Sun, 
Fort, Crooked and Agency creeks. 

Resident/Migratory 

Yes Lower Williamson Lower Williamson River up to falls, including 
Spring, Larkin, and Sunnybrook creeks and Kirk 
Springs. 

Resident/Migratory 

Yes Upper Williamson  Williamson River above falls & tributaries including 
Klamath Marsh.  

Resident 

Yes Lower Sprague Lower Sycan River up to Sycan Marsh and Sprague 
River up to the Forks. 

Resident/Migratory 

Yes  Upper Sycan  Streams above Sycan Marsh outlet. Resident/Migratory 
Yes Upper Sprague  N.F. and S.F. Sprague River and tributaries. Resident/Migratory 
Yes Lost River  Lost River including Miller and Rock creeks, Gerber 

Reservoir and tributaries. 
Resident/Migratory 

 
Redband trout in individual streams of the Cascade Complex population may prove to be 
separate populations.  Irrigation diversions and habitat degradation in the lower reaches likely 
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prevent movement among streams, limiting the ability of fish in these streams to function as a 
single population.  Redband trout in the streams of the Cascade Complex are treated as one 
population, however, if isolating factors persist then the population may need to be re-defined.   

Redband trout in the Upper Sycan and Upper Sprague rivers show unique allozyme 
characteristics, which suggest they are more closely related to redband trout in Jenny and Upper 
Williamson, than those in the Lower Sprague (Buchanan et al.  1994).  Based on these findings 
the Upper Sycan and Upper Sprague are considered separate populations, however further 
genetic research is necessary to more accurately delineate populations in the Sprague River 
basin.  Passage to and from the Upper Klamath Lake is possible and has been documented for 
redband trout and shortnose sucker (R. Smith, ODFW Klamath District Office, pers. comm.).   

Distribution 
Redband trout in the Upper Klamath Basin are widely distributed throughout the watershed.  
Trout are present in the major tributaries of Upper Klamath and Agency lakes and in headwater 
streams in the Gearhart and Cascade mountains. Connectivity between most populations is likely 
with habitable water conditions in the lakes and adequate flow over irrigation diversions in the 
lower reaches of many rivers.  

Oregon Basin redband trout populations pass the distribution criterion if they satisfy two of three 
metrics – the current distribution must 1) occupy >10% of the total stream distance in the 
populations basin, 2) total more than ten km (six miles), or 3) be connected to other populations.  
The redband trout SMUs are quantitatively evaluated based on a 1:100,000 GIS hydrography of 
redband trout distribution.  Similar GIS data for Upper Klamath Basin do not exist.  Current 
knowledge of distribution in the Upper Klamath Basin includes rivers, streams, and tributaries 
where redband trout are present but does not define upper and lower limits, therefore quantitative 
analysis of distribution is not possible.  Instead, Upper Klamath Basin redband trout populations 
are assessed based on professional judgment and knowledge of Klamath Basin geography.  A 
population passes the criterion if year-round distribution is thought to be greater than ten km and 
is not isolated from other populations.  Although this metric is not as rigorous as those used in 
the other Oregon basin redband trout SMUs, it provides a similar and adequate assessment of the 
interim criteria and identifies populations where distribution is drastically constricted.  Four 
populations; Jenny, Cascade Complex, Upper Williamson, and Lost River, fail the distribution 
criterion (Table 2). 
Table 2.  Status evaluation of the distribution criterion for redband trout populations in the Upper Klamath 
Basin SMU. 

Population Greater than  
10 km 

Connected to Other 
Pops. Pass/Fail 

Jenny  Yes No Fail 
Klamath River Yes Yes Pass 
Cascade Complex No Yes Fail 
Wood Yes Yes Pass 
Lower Williamson Yes Yes Pass 
Upper Williamson Yes No Fail 
Lower Sprague Yes Yes Pass 
Upper Sycan Yes Yes Pass 
Upper Sprague Yes Yes Pass 
Lost River No No Fail 
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Jenny Creek and the Upper Williamson River are isolated by natural barrier falls and fail the 
distribution criterion.  Both populations are unable to mix with other populations prohibiting 
gene flow and genetic mixing, and increasing risk of extinction due to inbreeding and genetic 
drift if populations become very small.   

Redband trout distribution in Lost River is not well documented or understood.  The presence of 
redband trout appears to be dramatically impacted by habitat degradation and water withdrawal.  
Redband trout may only exist in a few locations, including Miller Creek where flow is subject to 
the operation of Gerber Reservoir and may go dry in fall and winter (Smith and Messmer 2001).  
The Lost River population fails the criterion until distribution can be better documented.   

Redband trout distribution in the Cascade Complex is highly fragmented.  The total stream 
distance occupied by redband trout in the complex is thought to be less than ten km. (R. Smith, 
ODFW Klamath District Office, pers. comm.).  In addition some streams in the complex lack 
regular connection to Klamath Lake and other populations.  This population fails the distribution 
criterion. 

The Klamath River population is impacted by three large dams and associated impoundments.  
Very few fish have been documented moving through fish ladders at each dam.  Adult redband 
trout passage over the J.C. Boyle Dam has declined dramatically over the past 50 years.  In 1959 
5,529 redband trout moved over the J.C. Boyle Dam; 70 redband trout passed the dam in 1991 
(Buchanan 1992). Water quality within the impoundments is poor during the summer months 
limiting connectivity and productivity.  Lake Ewauna typically is characterized by high 
temperatures, low dissolved oxygen, and a high pH in the summer (Smith and Messmer 2001).  
Even though the population passes the criterion, these factors significantly impact distribution . 

Abundance 
Data describing the constituent populations of the Upper Klamath Basin SMU over the past 30 
years do not exist; therefore minimum abundance thresholds can not be calculated.  Current data 
sets describing abundance vary among populations in type, consistency, and temporal and spatial 
extent.  As a result a consistent evaluation across all populations based on one metric is not 
feasible.  Instead populations are assessed using one of three metrics;  number of spawning 
adults, estimated biomass, or estimated densities.     

Unlike bull trout, guidelines to identify populations at risk of inbreeding and genetic drift do not 
exist specifically for redband trout species.  Instead we relied on more general recommendations. 
For the purposes of this review, populations of redband trout with less than 50 adults are 
considered to be at risk of inbreeding depression and potential decrease in viability or 
reproductive fitness (Franklin 1980).  Populations less than 500 adults are at risk of loss of 
genetic variation due to genetic drift (Franklin 1980, Soule 1980, Lande 1988, USFWS 2004).  
Populations with fewer than 50 adults fail the abundance criterion.  The sum of interconnected 
populations also must exceed 500 adults to avoid the risk of genetic drift.  Thus, an SMU or an 
isolated population must exceed 500 adults in order to pass the abundance criterion. 

When available, mean density and biomass estimates are compared to density and biomass 
benchmarks for redband trout populations in eastern Oregon streams (Dambacher and Jones In 
press) (Table 3).  The benchmarks were developed using the interquartile values of density from 
82 samples and of biomass from 50 samples in Crooked River and Catlow Valley basin streams 
pre-1998.  A population passes the abundance criterion if the average density or biomass is 
classified as ‘moderate’ or ‘high’ in three of the previous five years.  Populations with a ‘low’ 
rating for three of the last five years fail the criterion and are warranted for further investigation.  
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When estimates for the last five years are not available, the criterion is applied to only those 
years for which data are present.  
Table 3.  Benchmarks of abundance for ≥ age 1+ redband trout taken from interquartile values of 82 
estimates of density and 50 estimates of biomass in eastern Oregon pre-1998 (Dambacher and Jones In Press). 

Abundance rating Fish/ m2  Grams/ m2 
Low ≤ 0.059 ≤ 2.0 
Moderate 0.06 - 0.19 2.1 – 4.9 
High ≥ 0.20 ≥ 5.0 

 
All density and biomass estimates included in the assessment were calculated using depletion-
removal methods (Zippen 1958).  At a minimum, sample sites were block-netted and a two-pass 
removal procedure was followed with backpack electrofisher and a 50% reduction criterion 
between passes for age 1+ redband trout.  Not all sample sites were randomly selected, therefore 
density estimates may not always be representative of the population.  In all cases, mean 
estimates are an average of individual density estimates and are not extrapolated to total stream 
area. 

Measures of density and biomass are intended to be an approximate indicator of abundance.  
Abundance within a population varies widely and fluctuates with water year and habitat 
condition.  Water years 1998 and 1999 were particularly wet with above average precipitation 
and snowpack.  Conversely, 1994 and 2003 were extremely dry years.  Fluctuations in 
precipitation between years were considered when evaluating abundance and trends of redband 
trout.  Low densities may be attributed to a dry year, but low densities during a wet cycle are a 
cause for concern. 

In summary, Upper Klamath Basin populations must either exceed 50 spawning adult fish, have 
densities greater than 0.059 age 1+ fish/m2, or biomass greater than 2.0 g/m2 to pass the 
abundance criterion, depending on available data.  The three measures are not assumed to be 
equivalent.  We recognize these metrics are not directly comparable to the other Oregon basin 
redband trout SMUs, but given the available datasets for the Upper Klamath Basin, they are able 
to adequately identify populations of extremely limited abundance and effectively evaluate the 
interim criteria.  Six populations pass the abundance criterion (Table 4).   
Table 4.  Abundance, density, and biomass ratings for Upper Klamath Basin redband trout populations. 

Population > 50 adults 
Density 
Rating 

Biomass 
Rating Pass/Fail 

Jenny -- -- -- Pass 
Klamath River Yes Moderate -- Pass 
Cascade Complex -- -- -- Fail 
Wood Yes -- -- Pass 
Lower Williamson Yes -- -- Pass 
Upper Williamson -- -- Low Fail 
Lower Sprague -- -- Moderate/high Pass 
Upper Sycan -- Low Low Fail 
Upper Sprague -- Moderate -- Pass 
Lost River -- -- -- Fail 

 
Abundance measures for Jenny Creek do not exist, however local biologists describe this 
population as abundant (Smith and Messmer 2001).  Large redband trout are observed at 
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relatively high densities in the lower reaches (W. Tinniswood, ODFW Klamath District Office, 
pers. comm.).  This population passes the criterion until abundance can be better addressed. 

Spencer Creek is the primary spawning ground for redband trout in the Lower Klamath 
population.  ODFW staff conduct redd surveys on Spencer Creek every year as conditions 
permit.  Even though redd surveys do not translate into absolute number of adults present in the 
population, the redd counts do provide a general indication of the minimum number of fish 
present in the system.  Redd counts in Spencer Creek averaged 113 (range = 83 - 134) between 
1998 and 2004 (ODFW, Klamath District Office, unpublished data) indicating the population 
exceeds a minimum of 50 adults.  Population surveys in Spencer Creek in 2004 documented 
densities of 0.148 age 1+ redband trout/m2 (moderate) (ODFW, Klamath District Office, 
unpublished data).  In addition, PacifiCorp biologists observed redband trout spawning in the 
bypass reach below J.C. Boyle dam in 2003. Based on these data the Lower Klamath population 
passes the abundance criterion. 

Quantitative abundance data are not available for redband trout in the Cascade Complex.  
Redband trout in Rock Creek were thought to be non-existent in the early 1990s after seven years 
of drought (Buchanan 1994) and since have been reported as present in low numbers.  Redband 
trout abundance has also been reported as low in Threemile and Sevenmile creeks.  ODFW and 
USFS attempted to estimate density for redband trout in Sevenmile Creek in 2002 and found 
only two redband trout juveniles (Smith and Tinniswood 2002).  However, sampling in Cherry 
Creek in 2004 found redband trout at moderate densities (Table 4).  Given observations of 
extremely low abundance in most streams except Cherry Creek, the Cascade Complex 
population fails the abundance criterion until abundance can be fully assessed.  

Assessments of both the Wood and Lower Williamson populations were based on the minimum 
number of adults and long term redd and adult counts.  Even though redd surveys do not translate 
into absolute number of adults present in the population, redd counts can provide a general 
indication of the minimum number of fish present in the system.  Redd counts in Fort Creek 
(Wood population) exceed at least 80 redds annually and typically are much greater (Fig 30a).  
Fish counts in Wood River have documented peak counts greater than 200 redband trout each 
year since 2001 (ODFW, Klamath District Office, unpublished data).  Similarly, redd counts in 
Spring Creek and Lower Williamson regularly exceed 100 redds per year (Fig. 30b & c).  Both 
populations pass the abundance criterion. 

The Upper Williamson, Lower Sprague, and Upper Sycan populations are assessed based on 
datasets describing mean biomass (ODFW and The Nature Conservancy, Klamath District 
Office, unpublished data) (Table 5).  Estimates collected between 1995 and 2003 at a few sites 
serve as an indication of abundance for each population.  We recognize the limitations of these 
data given the inadequate temporal and spatial extent of the dataset.  At both sites on the Upper 
Sycan and two sites in the Upper Williamson biomass measurements are consistently low.  A 
density estimate in Long Creek (Upper Sycan) in 2004 also reflects low abundance (Table 6).  
Considering these data, the Upper Williamson and Upper Sycan populations fail the criterion 
until abundance can be thoroughly assessed.  The Lower Sprague population passes the criterion. 
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Table 5. Biomass estimate (g/m2 of age 1+ fish) and assessment of native redband trout in populations of the 
upper Klamath basin. 

Population Stream 1995 1997 1998 1999 2000 2003 Rating 
Upper  Williamson Royce 0.99 1.77 0.92 0.87 0.45 -- Low 
 Deep 0.49 2.01 1.04 0.40 -- -- Low 
 Bull -- 5.76 2.74 -- -- -- High/Moderate 
Lower  Sprague Trout -- -- -- 11.45 4.66 -- High/Moderate 
Upper Sycan Long -- -- 1.18 1.41 1.62 0.55 Low 
 Sycan -- -- -- -- 1.30 -- Low 

 
The Upper Sprague population is evaluated based on datasets describing mean density (Table 6) 
(ODFW, Aquatic Inventory Project and Klamath District Office, unpublished data).  The dataset 
is limited both temporally and spatially, but for the purpose of this review is treated as indicative 
of population abundance.  Densities are expected to fluctuate with water year and stream flow.  
Density of the Upper Sprague population is generally rated as moderate and the population 
passes the abundance criterion until abundance can be better assessed. 
Table 6. Density estimate (age 1+fish/m2) and assessment of native redband trout in populations of the upper 
Klamath basin. 

Population Stream Density Year Rating 
Cascade Complex Cherry 0.108 2004 Moderate 
Upper Sycan Long 0.025 2004 Low 
Upper Sprague Deming 0.050 1997 Low 
 Brownsworth 0.091 1995 Moderate 
  0.246 2004 High 
 Boulder 0.150 1992 Moderate 
 

The abundance of redband trout in Lost River is thought to be very depressed (Smith and 
Messmer 2001).  Abundance is greatest in Miller Creek, but is dependant on outflow from 
Gerber Reservoir.  Redband trout are present in the tributaries of Gerber Reservoir, but there is a 
high likelihood these fish are hatchery origin coastal rainbow trout.  The Lost River population 
fails the abundance criterion until abundance can be better assessed and the origin of fish in 
Gerber Reservoir can be properly identified. 

Productivity 
Data are not available to quantitatively assess potential productivity of populations of redband 
trout in the Upper Klamath Basin SMU.  A population that is widely distributed and exhibits 
high densities is assumed to have minimally rebounded from past drought or disturbance events.  
Connectivity to a diversity of high quality habitats capable of supporting multiple life history 
types during extreme environmental conditions enables populations to rebound quickly. The 
expression of a migratory life history can produce large, highly fecund adults that further 
increase the intrinsic productivity.  Thus, a population passes the criterion if it: 1) is connected to 
habitat capable of supporting multiple life histories and/or serving as refuge during periods of 
environment constraint, 2) expresses multiple life history strategies, 3) is widely distributed, and 
4) relatively abundant.  A population may also pass the criterion if data indicate an increasing or 
stable trend in abundance.  These qualities suggest populations are resilient and minimally able 
to rebound rapidly after periods of low abundance.  This assessment, however, does not attempt 
to describe the degree to which populations may rebound.  A population may pass the 
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productivity criterion and not attain total abundance equivalent or greater than that prior to the 
previous low period.  The presence of non-native species, hatchery fish, or significant habitat 
degradation may negatively affect productivity and cause a population to fail the criterion.  In 
many populations the potential intrinsic productivity is uncertain; these populations fail the 
criterion until productivity can be adequately assessed.  
Table 7.  Factors influencing productivity of Upper Klamath Basin SMU redband trout populations. 

Population Factors Pass/Fail 
Jenny Isolated population; adequate distribution and apparently abundant; 

habitat in lower reaches likely support a fluvial life history. 
Pass 

Lower Klamath Adequate distribution and abundance; habitat supports a migratory life 
history; Spencer Creek is the only known spawning tributary; high water 
temperatures, poor water quality during summer months in mainstem; 
dams and impoundments compromise habitat condition; productivity 
considered below potential. 

Fail 

Cascade Complex Extremely limited distribution and abundance; only periodic connection to 
Klamath Lake due to irrigation withdrawals and diversions; upper habitat 
impacted by road building and logging; limited expression of migratory 
life history.  

Fail 

Wood  Highly abundant; adequate distribution; adfluvial life history; habitat 
quality impacted by diversion and agricultural irrigation withdrawal; Fort 
Creek redd counts suggest population trend is stable (Fig. 30a). 

Pass 

Lower Williamson Highly abundant; wide distribution; adfluvial life history; Spring Creek 
and mainstem Williamson redd counts indicate recent population trend is 
stable (Fig. 30b & c). 

Pass 

Upper Williamson Isolated above a barrier falls; distribution adequate; abundance 
undocumented but likely limited; resident life history; Klamath Marsh 
drained and channelized, river often dry below the marsh in the summer; 
upper river impacted by grazing and irrigation withdrawal. 

Fail 

Lower Sprague Adequate distribution and apparently abundant; adfluvial life history; 
habitat heavily impacted by grazing and agricultural use; limited by poor 
habitat quality (Smith and Messmer 2001). 

Fail 

Upper Sycan Limited abundance; adequate distribution; habitat potentially capable of 
supporting a migratory life history; upper portion of river designated as 
federal Scenic River; Sycan Marsh is heavily channelized and drained to 
support livestock grazing; The Nature Conservancy is taking action to 
restore the marsh’s natural function including restoring perennial flow 
from the marsh.  

Fail 

Upper Sprague Adequate distribution and abundance; limited expression of a migratory 
life history; presence of brook trout and brown trout; poor habitat 
condition. 

Fail 

Lost River Extremely limited distribution and abundance; Gerber Reservoir capable 
of supporting a migratory life history; habitat severely degraded; limited 
by stocking hatchery rainbow trout. 

Fail 
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Figure 30.  Redband trout redd counts in: a) Fort Creek (Wood population), b) Williamson River between 
Spring Creek and Pine Ridge (Lower Williamson population), and c) Spring Creek (Lower Williamson 
population) (ODFW Klamath District Office, unpublished data). 

 

Reproductive Independence 
Data specific to reproductive independence are not available for the Upper Klamath Basin 
Redband Trout SMU.  Instead this review uses current and historical stocking records to evaluate 
the risk of hatchery origin rainbow trout to native redband trout.  Planting of a coastal stock of 
rainbow trout in the Upper Klamath Basin began in 1925 and continues currently in some lakes 
and reservoirs.  Planting of hatchery fish in moving waters ceased in 1991 except in Spring 
Creek, where stocking currently continues.  Populations where hatchery rainbow trout are not 
currently stocked in water bodies with redband trout pass the reproductive independence 
criterion.  Populations fail where coastal rainbow trout are currently stocked on top of redband 
trout or able to move into streams inhabited by native redband trout (Table 8). 
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Table 8.  Status of hatchery rainbow trout stocking programs in Upper Klamath Basin Redband trout SMU 
populations (Klamath River Basin, Oregon, Fish Management Plan, 1997). 

Population Status Pass/Fail 
Jenny Coastal rainbow trout and steelhead trout are stocked in Hyatt and Little 

Hyatt reservoirs and are assumed able to leave the reservoirs.  Genetic 
analysis shows some introgression between hatchery rainbow trout and 
native redband trout (Buchanan et al. 1994). 

Fail 

Lower Klamath No hatchery rainbow trout stocks are currently planted. Pass 
Cascade Complex Hatchery rainbow trout stocking program ceased in 1991. Pass 
Wood Hatchery rainbow trout stocking program ceased in 1991. Pass 
Lower Williamson No hatchery rainbow trout stocked in Upper Klamath and Agency lakes 

since 1979.  Spring Creek currently stocked with rainbow trout susceptible 
to C. shasta which are assumed to not survive to spawn with native 
redband trout.  This assumption should be verified with genetic analysis 
and monitoring activities. 

Pass 

Upper Williamson No hatchery rainbow trout planted since 1930. Pass 
Lower Sprague No hatchery rainbow trout stocks currently planted. Pass 
Upper Sycan No hatchery rainbow trout stocks currently planted. Pass 
Upper Sprague No hatchery rainbow trout stocks currently planted. Pass 
Lost River Not currently stocked, but have been stocked intensely in the past.  The 

impact of stocking is undetermined and it is unknown if native redband 
trout still exist in tributaries of Gerber Reservoir. 

Pass 

Hybridization 
Non-native cutthroat trout are not present in the Upper Klamath Basin Redband Trout SMU.  All 
populations pass the hybridization criterion. 

Assessment Conclusions 
The Upper Klamath Lake basin contains the remnants of Pleistocene Lake Modoc, which 
redband trout may have entered from interior connections. Currently, the Upper Klamath Lake 
basin supports the largest and most functional adfluvial redband trout populations of Oregon 
interior basins, however, some populations are severely limited in distribution and abundance by 
habitat quality and non-native species.  The SMU is comprised of ten populations that vary in 
life history, genetics, disease resistance, and status.  Eighty percent of the populations meet three 
of the six interim criteria, thereby classifying this SMU as 'at risk' (Figure 1).  Limited data sets 
and inferences from other information for populations in this SMU provide a qualified level of 
confidence in the assessment of the interim criteria. 

Percent of Populations Meeting Criteria

0 20 40 60 80 100

Hybridization
Independence

Productivity
Abundance
Distribution

Exist

 
Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Coastal Cutthroat Trout 

Interim Risk Assessment 
Coastal cutthroat trout were assessed using the same six interim criteria used to assess the 
anadromous salmon species.  Lack of quantitative coastal cutthroat trout spawning data limited 
our ability to assess populations for the abundance and productivity criteria consistent with the 
method used for many of the salmon and steelhead populations and outlined in the Native Fish 
Conservation Policy (NFCP).  For the abundance and productivity criteria, we assessed the 
coastal cutthroat trout populations based on the intent of the criteria (described below).  The 
following assessments are based on available data in conjunction with anecdotal evidence and 
the professional opinion of local ODFW biologists.  The available data come from a variety of 
sources.  Some are from efforts directed at enumerating coastal cutthroat trout, but much is from 
efforts directed at salmon or steelhead in coastal basins.  The datasets are for various time 
periods and geographic areas.  No datasets are available that have collected abundance 
information on coastal cutthroat trout in a consistent manner over the fish’s entire range.  Many 
of the available datasets have used different methodologies, making comparisons problematic.  
Time and staff were not available to analyze all of the available coastal cutthroat trout data and 
to develop relationships between datasets.  ODFW hopes to expend this level of effort when a 
conservation plan is developed for each of the coastal cutthroat trout Species Management Units.   

Species Management Units and Populations 
Species Management Units (SMUs) for coastal cutthroat trout were identified in correspondence 
with the NOAA Fisheries Evolutionarily Significant Units (ESU) designated for coastal cutthroat 
trout during NOAA Fisheries’ 1999 status review.  Recent evidence (Wenburg and Bentzen 
2001) indicates that coastal cutthroat trout populations are structured at the creek or tributary 
level, however, for the ease of these assessments, and since ODFW often manages fisheries at 
the level of a basin or subbasin, the population boundaries identified here are a grouping of 
creeks or tributaries.  For this assessment, populations were identified geographically by 
grouping 5th field hydrologic unit codes (HUCs) to identify major basins or subbasins.  
Populations were kept within the area of a 4th field HUC to allow for greater detail within large 
basins.  These population delineations will be reviewed during future conservation planning 
efforts.  ODFW also recognizes that within the boundaries of most of these populations there are 
isolated groups of cutthroat trout that have evolved above barriers and should be considered 
unique.   

Within populations there are known elements of life-history diversity, the most recognized being 
migration patterns.  Coastal cutthroat trout in western Oregon may be classified into any of four 
life-history strategies; an anadromous strategy where individuals migrate to the estuary and/or 
ocean before returning to freshwater to spawn, an adfluvial strategy where individuals migrate 
from a lake to smaller tributaries to spawn, a fluvial strategy where individuals migrate to small 
streams from other parts of the watershed to spawn, and a resident strategy where individuals 
both reside and spawn in small streams (Trotter 1997).  Isolated, allopatric, above barrier 
populations exist throughout the species’ range, as well as populations that are sympatric with 
many other salmonids.    

ODFW believes that most coastal cutthroat trout populations in Oregon exhibit all of the life-
history strategies that can be expected based on the fishs access to larger streams, lakes, or an 
ocean/estuary environment.  The interactions of the different life-history strategies with one 
another are poorly understood.  Some information has shown that coastal cutthroat trout of one 
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life-history strategy can contribute to another.  For example, resident coastal cutthroat trout in 
headwater streams or above barriers appear to produce smolts or migrants that adopt the 
anadromous strategy (Johnson 1999; Bown and Craig 2002).   

Because of an apparent intermingling of life-history strategies, all life-history strategies of 
coastal cutthroat trout present within the boundaries of a population are considered for this 
assessment to be components of one diverse population.  This assessment approach is consistent 
with the approach adopted by the U.S. Fish and Wildlife Service (Bown and Craig 2002) and is 
supported by Wenburg and Bentzen (2001), who indicated that coastal cutthroat trout 
populations are structured at the creek or tributary level, rather than among individual life-history 
types within a basin.  ODFW will undertake a more in-depth consideration of the most 
appropriate population boundaries and structure for coastal cutthroat trout when conservation 
plans are developed for each SMU. 

Existing Populations 
The criterion used in this assessment to determine the existence of historic coastal cutthroat trout 
populations was intended to ensure that coastal cutthroat trout are found throughout the 
population boundaries identified in this report.  Since genetic sampling has found differentiation 
of coastal cutthroat trout at the stream or tributary level, the criterion was developed to ensure 
some level of genetic differentiation exists within the population boundaries.  The criterion used 
is the same criterion used for the habitat use distribution criterion - populations were considered 
to exist and not be at risk of extinction if coastal cutthroat trout were found to be distributed 
throughout more than 50% of their historic habitat.  While this may seem to be using one 
measurement to assess two criteria, the standard used here for existence is much higher than was 
used in the assessment of this criterion for most of the other species assessed in this report. 

Habitat Use Distribution 
A population passed the habitat use distribution criterion if coastal cutthroat trout inhabited 50% 
or more of their historic habitat.  Coastal cutthroat trout distribution data were not sufficiently 
comprehensive to assess all populations of coastal cutthroat trout.  Instead, we used the results of 
fish presence surveys on private and public forestland (compiled by ODFW, Oregon Department 
of Forestry (ODF), the U.S. Forest Service (USFS), and the Bureau of Land Management 
(BLM)), juvenile sampling focused on other species, and routine or occasional sampling 
conducted by ODFW watershed districts.  These sources of data were used to make an 
assessment of the frequency with which coastal cutthroat trout were found during these surveys 
and the distribution of the surveys throughout a geographic area.  Distribution patterns seen in 
sampling were expanded for the entire population.  If similar distribution patterns were observed 
within the boundaries of several populations within an SMU, it was presumed that a similar 
distribution would be seen in the remaining populations that did not have sufficient data. 

Abundance 
There were no spawner abundance data for coastal cutthroat trout in any of the SMUs that could 
be used to assess the abundance criterion as written in the NFCP’s interim criteria.  However, 
utilizing distribution and fish density data, we felt there was significant evidence to assess the 
“intent” of the abundance criterion.  Populations were assessed to determine whether coastal 
cutthroat trout abundance was below a critical level in three of the last five years.  A “critical 
level” was considered to occur when sampling within the distribution range of a population 
found very few to no cutthroat in a significant portion (greater than 50%) of the sampling sites.  



Oregon Native Fish Status Report – Volume II 

Coastal Cutthroat Trout  416 
   

Because there was no way to determine the abundance of an entire population, we relied on the 
assumption that when populations are near carrying capacity most of the habitat will be occupied 
at reasonable abundances and when a population becomes depressed there will be some areas 
where abundances will be quite low or the fish will be non-existent.  The critical level threshold 
of greater than 50% of sites sampled was chosen to account for the preponderance of sampling 
conducted for forest practices on headwater streams (where some sites sampled would be above 
the historic range of coastal cutthroat trout and making an estimate of total abundance of trout at 
a site is not attempted) and also sampling related to monitoring of salmon and steelhead (where 
cutthroat trout abundances could be expected to be somewhat low due to competition for 
habitat).  Abundance was measured in coastal cutthroat trout densities (fish/meter2) observed in 
surveys.  All available data were not thoroughly compiled and analyzed for this assessment.  In 
some cases, we relied on the local ODFW biologists’ assessment of the available data to help 
determine the status of coastal cutthroat trout populations.  Where data was not compiled and 
analyzed or where data was not available, the status of populations were inferred from other 
populations within the same SMU.  Surveys were not always conducted at each site for several 
consecutive years.  In some instances, there were only a few surveys conducted within a 
population boundary.  We presumed that conditions seen as a consistent pattern among the 
populations were indicative of the entire SMU.  It was the professional opinion of the local 
ODFW biologists (Confer, VanDyke – Rogue Watershed District; Gray, Muck – Umpqua 
Watershed District; Buckman, Braun – North Coast Watershed District; Alsbury – North 
Willamette Watershed District; Ziller, Mamoyac – South Willamette Watershed District; French 
– Deschutes Watershed District) that freshwater habitat conditions have remained fairly stable in 
most areas where surveys were conducted over the last ten to 15 years and therefore surveys 
conducted only once were likely to be indicative of what would be seen in adjacent years.  Data 
for individual populations was sometimes compiled from various surveys conducted over several 
years.  In these cases, we relied on the professional opinion of the local ODFW biologists to 
assess whether the population was below a critical level in three of the last five years.   

Productivity 
Few data were available to adequately assess productivity for coastal cutthroat trout as called for 
in the NFCP interim criteria.  However, it was possible to assess the populations under the 
“intent” of the productivity criterion.  Data were analyzed to determine whether populations (or 
life history types within populations) had the ability to rebound to average densities after a 
period of low abundance or showed long periods of stable abundance.  Local biologists could not 
document any populations (as defined in this report) that had been at low abundances.  It was 
possible, however, to identify many populations for which the local biologists were aware of 
catastrophic events such as floods, debris torrents, or droughts that would have significantly 
reduced the densities of coastal cutthroat trout in certain portions of the basin that were affected 
by the event.  To assess productivity, local ODFW biologists were asked to consider surveys that 
were conducted after these events and whether coastal cutthroat trout were found missing or in 
very low densities.  In those situations where the biologists believed the abundance of coastal 
cutthroat trout had rebuilt after catastrophic events, it was taken as evidence of a productive 
population and was used to pass the productivity criterion.  It was also possible to compare 
density data for some coastal cutthroat trout populations, or the anadromous portion of the 
population, for several years in a row or at times that were many years apart.  Consistent 
densities over a period of time that were believed by the local biologists to represent full 
utilization of the habitat were also used to pass this criterion.   
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The loss of an historical life-history strategy in a population was deemed a threat to the 
productivity of a population and caused the population to fail the productivity criterion.  Data 
showing a prolonged period of very low abundances of a particular life-history type was 
considered the same as the loss of that life-history. 

Reproductive Independence 
This criterion was assessed based on the presence of hatchery coastal cutthroat trout on the 
spawning grounds in three of the last five years.  There was no data available that identified the 
composition of coastal cutthroat trout spawners on the spawning grounds  However, since 
stocking of hatchery coastal cutthroat trout in Oregon streams was ceased by 1996, we presumed 
that there were no hatchery coastal cutthroat trout on the spawning grounds in any of the last five 
years.  All populations of coastal cutthroat trout in all of the SMUs passed this criterion.  

Hybridization 
The hybridization criterion was passed for coastal cutthroat trout populations if the occurrence of 
interspecific hybridization with non-native trout was rare or non-existent.  There is virtually no 
known occurrence of non-native trout in the streams where coastal cutthroat trout reside.  For 
this reason, interspecific hybridization has not been identified as an issue for coastal cutthroat 
trout.  All populations within Oregon passed this criterion.  It is important to note that 
hybridization of coastal cutthroat trout with native rainbow trout and steelhead is likely occurring 
naturally where the two species are sympatric (Hawkins 1997).  Natural hybridization between 
two native species in their historic range, however, was not the focus of this criterion. 
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Oregon Coast Coastal Cutthroat Trout 

Species Management Unit Description 
The Oregon Coast Coastal Cutthroat Trout Species Management Unit (SMU) includes all 
populations of cutthroat trout inhabiting ocean tributary streams from the Necanicum River south 
to the Sixes River.  The Oregon Coast Coastal Cutthroat Trout SMU passed all six interim 
criteria and its conservation risk classification for this Status Report is “not at risk.”   

Existing Populations 
The Oregon Coast Coastal Cutthroat Trout SMU is comprised in this report of 24 historical 
populations (Table 170).  All four life-history types are present within the SMU and within 
several populations.   

It is the professional opinion of the local ODFW biologists (Confer, Gray, Muck, Buckman, 
Braun, personal communications) that coastal cutthroat trout are found at least seasonally in 
virtually 100% of the available habitats for cutthroat trout in each of the 24 populations in the 
Oregon Coast SMU, verifying that all historical populations continue to exist.  ODF fish 
presence surveys and other monitoring (including the ODFW Western Oregon Rearing Project 
and watershed council rapid bio-assessments) have found coastal cutthroat trout in all 
populations over the last seven years.  It is presumed that some proportion of the coastal 
cutthroat trout found in headwater streams are resident fish.  Fluvial fish are believed to be 
present in most large river systems.  Adfluvial cutthroat trout are present in areas that permit this 
life-history strategy (i.e., Devils Lake, Loon Lake, Siltcoos Lake, etc.).  Anadromous cutthroat 
trout are thought to be present in all Oregon coastal streams that lack an upstream barrier to fish 
passage near the ocean entrance point (Hooton 1997).    
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Table 170. Description, status, and life-history of Oregon Coast Coastal Cutthroat Trout SMU populations. 

Exist  Population Description Life-history Strategies Present 
Yes Necanicum Necanicum River. Resident/Fluvial/Anadromous 
Yes Nehalem Nehalem River. Resident/Fluvial/Adfluvial/Anadromous 
Yes Rockaway Coastal Tributaries near Rockaway. Resident/Adfluvial/Anadromous 
Yes Tillamook All tributaries to Tillamook Bay. Resident/Fluvial/Anadromous 
Yes Netarts Netarts Bay and surrounding Coastal 

Tributaries. 
Resident/Anadromous 

Yes Nestucca Nestucca River. Resident/Fluvial/Anadromous 
Yes Neskowin Neskowin Creek and Sand Lake 

watersheds. 
Resident/Anadromous 

Yes Salmon Salmon River. Resident/Fluvial/Anadromous 
Yes Devils Lake Devils Lake. Resident/Adfluvial/Anadromous 
Yes Siletz Siletz River. Resident/Fluvial/Anadromous 
Yes Depoe Bay Coastal Tributaries near Depot Bay. Resident/Anadromous 
Yes Yaquina Yaquina River. Resident/Fluvial/Adfluvial/Anadromous 
Yes Beaver Beaver Creek plus coastal tributaries 

between the Alsea and Yaquina rivers. 
Resident/Anadromous 

Yes Alsea Alsea River. Resident/Fluvial/Adfluvial/Anadromous 
Yes Yachats Coastal tributaries from Siuslaw River to 

Alsea River. 
Resident/Fluvial/Adfluvial/Anadromous 

Yes Siuslaw Siuslaw River. Resident/Fluvial/Adfluvial/Anadromous 
Yes Siltcoos Tributaries to Siltcoos and Tahkenitch 

Lakes. 
Resident/Adfluvial/Anadromous 

Yes Lower 
Umpqua 

Umpqua River basin upstream to mouth of 
North Fork Umpqua River. 

Resident/Fluvial/Adfluvial/Anadromous 

Yes Upper 
Umpqua 

North and South Fork Umpqua River 
basins. 

Resident/Fluvial/Adfluvial/Anadromous 

Yes Tenmile Tributaries to Tenmile and Eel lakes. Resident/Adfluvial/Anadromous 
Yes Coos Coos River. Resident/Fluvial/Anadromous 
Yes Coquille Coquille River. Resident/Fluvial/Anadromous 
Yes Floras Floras Creek basin plus coastal tributaries 

north to the Coquille River.  
Resident/Adfluvial/Anadromous 

Yes Sixes Sixes River. Resident/Fluvial/Anadromous 

Habitat Use Distribution 
Fish presence survey and ODFW Western Oregon Rearing Project (WORP) juvenile monitoring 
data show that coastal cutthroat trout are present throughout the Oregon Coast SMU and are 
found distributed widely in each major watershed.  Since coastal cutthroat trout are rarely the 
target species in biological studies, we relied on this data and the assessment of other data by 
ODFW local district biologists (Confer – Rogue Watershed District; Gray, Muck – Umpqua 
Watershed District and Buckman, Braun – North Coast Watershed District) to assess populations 
for this criterion.   

Over the past seven years, coastal cutthroat trout have been found in ODF fish presence surveys 
in the headwaters of virtually all perennial streams in the Oregon Coast SMU, as well as many 
seasonal streams.  These headwater areas are presumed to be the historical limit of coastal 
cutthroat trout distribution.  It is also presumed that coastal cutthroat trout occupy all available 
habitat downstream of these headwater areas.  Lorensen et al (1993) reported that, in any given 
drainage greater than 40 hectares, there was an 80% chance that coastal cutthroat trout would be 
present.  WORP coast-wide snorkel surveys of pools from randomly selected stream reaches 
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(~1000 meters) conducted since 1998 have found cutthroat (> 90 mm forklength) at greater than 
75% of all sites sampled.  Three-quarters of these sites were in this SMU (Figure 38), and were 
chosen from a stream network based on juvenile coho distribution.  It is presumed that cutthroat 
would have been found in almost all reaches if sampling also included non-pool habitat.  
Periodic sampling by local biologists continue to document the existence of the 40 isolated 
groups of coastal cutthroat trout in this SMU above natural barriers that were described in 
ODFW’s 1995 Biennial Report on the Status of Wild Fish in Oregon (Kostow 1995).  Based on 
the above information, we conclude that virtually all historical habitat is still being used by 
coastal cutthroat trout in each population today.  All populations and the Oregon Coast Coastal 
Cutthroat Trout SMU pass this criterion.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 39.  The percent of sites per monitoring area within the Oregon Coast SMU that had at least one 
cutthroat trout during Western Oregon Rearing Project sampling in juvenile coho habitat.  Sites were 1,000 
meter stream reaches in which only pools were snorkeled. 

Abundance 
During various sampling activities, ODFW biologists have found coastal cutthroat trout in 
virtually every stream within the Oregon Coast SMU, including 40 isolated groups of cutthroat 
trout above natural barriers that were described in ODFW’s 1995 Biennial Report on the Status 
of Wild Fish in Oregon (Kostow 1995).   

To assess the abundance criterion, local ODFW biologists in the Oregon Coast Coastal Cutthroat 
Trout SMU were asked to review the results of the various sampling efforts that have been 
conducted over the last ten years to identify those locations within the distribution range of 
coastal cutthroat trout where abundances were found at critical levels (as defined in the Coastal 
Cutthroat Trout Assessment Methods section).  The biologists had difficulty identifying any sites 
within the distribution of coastal cutthroat trout in the SMU where very few or no cutthroat trout 
were found.  In the few cases where abundances were found to be at critical levels, the location 
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was near the upper limit of cutthroat distribution in the headwaters of streams where habitat is 
limited or in streams that had gone dry during drought conditions. 

Coastal cutthroat trout are often found in high densities, with a variety of year classes present, 
and near carrying capacity in many pools (ODFW Southwest Regional Fish Management 
Meeting Report, 1995).  Umpqua Watershed District sampling found densities of cutthroat trout 
in the Coos and Coquille River basins varied from 0.66 fish per square meter where cutthroat 
trout were allopatric and 0.12 fish per meter square where they were sympatric with other 
salmonid species.   

Densities of cutthroat trout in the Oregon Coast SMU appear to have remained stable (no 
decrease) or may have increased over the last ten years.  Densities of cutthroat trout in the 
Yachats River watershed remained stable from 1998 through 2003 (Mid-Coast Watersheds 
Council Rapid Bio-Assessment, 1998 - 2003).  WORP sampling found densities of cutthroat 
trout in the Drift Creek sub-basin of the Alsea basin over the last seven years were comparable to 
densities seen during the Alsea Watershed Study in the 1960s.  Data collected in the Salmon 
River estuary from 1999 through 2003 shows an apparent increase in anadromous coastal 
cutthroat trout (Figure 40).  Catch per unit effort increased ten-fold from 0.21 cutthroat per seine 
haul in 1999 to 2.14 cutthroat per seine haul in 2003 (Krentz and Cornwell unpublished data).  
Data from ten Oregon Plan Lifecycle Monitoring migrant fish traps do not show a clear pattern 
in abundance of coastal cutthroat trout migrants (Figure 41), however, the number of migrants 
seen on an annual basis considered with the size of the stream being sampled suggests 
abundances above critical levels.  The professional opinion of local ODFW biologists is that 
these streams are representative of the entire SMU and the stability of the densities of cutthroat 
documented in them are believed to have occurred throughout the SMU (ODFW,Gray, Muck, 
Buckman, Braun, personal communications). 
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Figure 40.  Catch per Unit Effort in the Salmon River Estuary 1998-2003 (Source Krentz & Cornwell, 
unpublished data). 
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Figure 41.  Expanded numbers of coastal cutthroat trout downstream migrants captured in ten ODFW 
Lifecycle Monitoring Program migrant traps.  Years in which expansions could not be made were not 
graphed. 

The relatively stable densities of cutthroat trout found throughout the SMU in random and 
routine sampling along with the virtual absence of areas of low abundance suggests all 
populations of coastal cutthroat trout have been above critical levels in all of the last five years.  
The stable or increasing nature of these densities over the decades that sampling has occurred 
indicates that the populations have stayed above these critical levels for some time.  All of the 
Oregon Coast SMU populations passed the abundance criterion.  The SMU also passes the 
criterion. 

Productivity 
Coastal cutthroat trout are abundant and widely distributed in virtually all stream segments in 
this SMU.  Sampling in conjunction with forestry activities throughout the SMU has found 
cutthroat in most headwater reaches.  Lorensen, et al. (1993) reported that, in any given drainage 
greater than 40 ha within the Oregon Coast SMU, there was an 80% chance that coastal cutthroat 
trout would be present.  Local ODFW biologists have noted that the 40 isolated groups of coastal 
cutthroat trout above natural barriers described by ODFW in 1995 (Kostow 1995) have 
continued to maintain stable levels over the recent decades that sampling has occurred.  The 
densities of cutthroat (fish/m2 of pool habitat) seen in the past five years in the Drift Creek 
(Alsea) subbasin (WORP) are comparable to those densities seen in the subbasin in the 1960s 
(Alsea Watershed Study).  Similar coastal cutthroat trout densities have been documented in 
areas throughout the SMU.  All historical life-history strategies continue to be expressed. 

Anadromous coastal cutthroat trout are the only life-history type in this SMU that have 
experienced a documented decline in abundance in the last several decades.  Densities of adults 
during annual North Coast Watershed District snorkel surveys in the Nestucca, Trask, and 
Wilson rivers had declined during the 1980s and 1990s (Figure 42).  This is believed to be a result 
of poor ocean survival conditions.  Coho salmon in the same areas also declined during these 
years.  Densities of the anadromous life-history type have increased significantly since 2000 
(ODFW, Knutsen, unpublished data), demonstrating the ability for coastal cutthroat trout with 
their multiple life-history strategies to respond in the face of environmental variability.  The 
catch per unit effort of anadromous coastal cutthroat trout in the Salmon River estuary also 
increased over this time period (Krentz and Cornwell, unpublished data)(Figure 40).  During the 
period the anadromous life-history type declined, local ODFW biologists believe overall 
cutthroat abundances were stable in these basins. 

ODFW Watershed District biologists in the Oregon Coast Coastal Cutthroat Trout SMU, as 
stated in the abundance criterion section, have found few streams during various sampling efforts 
where coastal cutthroat trout are not present in expected densities for the habitat present.  This 
includes streams that have experienced catastrophic events such as droughts, floods, and debris 
torrents that would likely have reduced or eliminated the abundance of coastal cutthroat trout.  
Streams that go dry during the summer months have been found to support reasonable densities 
of cutthroat the following spring.  Most areas that have been found with low numbers of 
cutthroat trout due to a debris torrent have been found to contain reasonable densities of cutthroat 
a few years after the event.  Examples of such resilience in coastal cutthroat trout have been 
identified in almost every basin by the local biologists. 
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The productivity criterion is intended to assess the ability of population levels to rebuild after 
experiencing low abundances.  The stable level of cutthroat found in the Alsea from the 1960s to 
the present along with their almost universal distribution is evidence that this population is fully 
utilizing the available habitat and maintains abundances near capacity.  Similar densities of 
cutthroat have been found in most, if not all, of the other populations in conjunction with 
juvenile coho sampling from the 1980s to the present.  These densities have been found before 
and after catastrophic events such as 100-year floods, debris torrents, and severe droughts.  The 
fact that stable densities of cutthroat trout are found in almost all streams in this SMU despite 
events that undoubtedly diminished their abundance, provides evidence that all coastal cutthroat 
trout populations in the Oregon Coast SMU pass the productivity criterion. 

A
bu

nd
an

ce
 I

nd
ex

‘65 ‘69 ‘73 ‘77 ‘81 ‘85 ‘89 ‘93
‘97 ‘01

Year

Average for
period

Warm PDO

Average for
period

Nestucca River

Wilson and Trask River

Warm PDO

0

2

4

6

8

10

12

14

0

2

4

6

8

10

12

14

 
Figure 42.  Abundance of adult anadromous coastal cutthroat trout in the Wilson and Trask rivers 
(combined) and the Nestucca River based on ODFW snorkel surveys 1965-2004.  Abundance Index is based 
upon number of observations per pool surveyed.  Dotted line represents the mean number of observations per 
pool for the period.  Surveys were not conducted in 1975 and 1978 (Wilson River), and 1975 and 1977-78 
(Trask and Nestucca rivers).  Period of low ocean productivity (warm Pacific Decadal Oscillation, PDO) is 
identified.  (From ODFW, Knutsen, unpublished data). 

Reproductive Independence 
Data specific to reproductive independence are not available for Oregon Coast coastal cutthroat 
trout.  Instead we used current and historical stocking records to evaluate the risk of hatchery 
origin cutthroat trout to native coastal cutthroat trout.  Stocking has occurred throughout most of 
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the SMU.  All stocking of hatchery cutthroat trout in the state was ceased in 1996 and many of 
the programs in the Oregon Coast SMU were discontinued prior to that.  The residual effects of 
hatchery cutthroat on wild coastal cutthroat have not been determined.  However, since no 
stocking of hatchery fish has occurred in the last eight years, the presence of hatchery fish on the 
spawning grounds is unlikely, therefore all populations passed this criterion. 

Hybridization 
Interspecific hybridization with non-native trout has not been identified as an issue for Oregon 
Coast coastal cutthroat trout.   

Summary 
Our final assessment of the Oregon Coast Coastal Cutthroat Trout SMU is “Not at Risk”.  There 
is substantial quantitative and qualitative data that indicate this species appears to be able to 
quickly respond to changes in habitat quality or quantity and to populate those habitats to 
capacity.  Populations of coastal cutthroat trout have persisted where they are isolated and where 
they interact with populations of other salmonid and non-salmonid species.  There is no 
conservation risk to this species at this time.  Many of the datasets used in this assessment were 
developed with different protocols and assumptions, making it difficult to compare between 
datasets.  During conservation plan development for the Oregon Coast Coastal Cutthroat Trout 
SMU these datasets will be analyzed thoroughly to ensure this interim assessment is accurate. 
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Southern Oregon Coastal Cutthroat Trout 
 
Species Management Unit Description 
 
The Southern Oregon Coastal Cutthroat Trout SMU includes all populations of cutthroat trout 
inhabiting ocean tributary streams from Elk River south to the Oregon/California border.  The 
Southern Oregon Coastal Cutthroat Trout SMU passed all six interim criteria and its 
conservation risk classification for this Status Report is “not at risk”.   

Existing Populations 
The Southern Oregon Coastal Cutthroat Trout SMU in this report is comprised of 12 historical 
populations (Table 1).  Resident, fluvial, and anadromous life-history types are present within the 
SMU.  

It is the professional opinion of the local ODFW biologists (Confer, VanDyke, personal 
communications) that coastal cutthroat trout are found at least seasonally in virtually 100% of the 
available habitats for cutthroat trout in each of the 12 populations in the Southern Oregon SMU, 
verifying that all historical populations continue to exist.  Sampling associated with forest 
practices and salmon or steelhead monitoring has found coastal cutthroat trout in all populations.  
Fluvial cutthroat trout are confirmed in Middle Rogue, Upper Rogue, and Applegate River 
populations and are believed to be present in other large river systems.  Anadromous cutthroat 
trout are thought to be present in all Oregon coastal streams that lack an upstream barrier to fish 
passage near the ocean entrance point (Hooton 1997).   
Table 1.  Description, status, and life history of Southern Oregon Coastal Cutthroat Trout SMU populations. 

Exist  Population Description Life-history 
Yes Upper Rogue Upstream of Gold Ray Dam. Fluvial/Resident 
Yes Middle Rogue Illinois River to Gold Ray Dam. Resident/Fluvial/Anadromous 
Yes Lower Rogue Mouth to Illinois River. Resident/Fluvial/Anadromous 
Yes Applegate Applegate River. Fluvial/Resident 
Yes Illinois Illinois River. Resident/Fluvial/Anadromous 
Yes Elk Elk River. Resident/Fluvial/Anadromous 
Yes Euchre Euchre Creek and coastal tributaries from 

Elk to Rogue. 
Resident/Anadromous 

Yes Hunter Hunter Creek. Resident/Fluvial/Anadromous 
Yes Pistol Pistol River. Resident/Fluvial/Anadromous 
Yes Coastal Creeks Coastal Creeks between Rogue River and 

Chetco River. 
Resident/Anadromous 

Yes Chetco Chetco River. Resident/Fluvial/Anadromous 
Yes Winchuck Winchuck River. Resident/Fluvial/Anadromous 
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Habitat Use Distribution 
Fish presence survey data in association with forest operations and Oregon Plan Western Oregon 
Rearing Project (WORP) survey data suggests that coastal cutthroat trout are present throughout 
the Southern Oregon Coastal Cutthroat Trout SMU and are found distributed widely in each 
major watershed.  Since coastal cutthroat trout are rarely the target species in biological studies, 
we relied on this data and the assessment of other data by local ODFW district biologists 
(Confer, VanDyke – Rogue Watershed District) to assess populations under this criterion.   

It is the professional opinion of local ODFW biologists that all life-history types of coastal 
cutthroat trout expected are present and widely distributed throughout the entire Southern 
Oregon SMU (Confer, VanDyke, personal communication).  Coast-wide snorkel surveys of 
pools from randomly selected stream reaches (~1,000 meters) conducted since 1998 have found 
cutthroat trout (> 90 mm forklength) at over 30% of sites sampled in three of the last five years 
(WORP) (Figure 1).  Sites were chosen from a stream network based on juvenile coho 
distribution.  It is presumed that cutthroat would have been found in almost all reaches if 
sampling also included non-pool habitat.  In 2003-2004 cutthroat were present at 88-95% of non-
Rogue basin sites that were chosen from a stream network based on juvenile steelhead 
distribution (WORP).  For sampling within steelhead distribution of the Rogue basin, cutthroat 
were found at 29-82% of sites (Figure 2).  Due to the sampling protocol and the aggressive nature 
of juvenile steelhead, it is believed these data also underestimate the distribution of coastal 
cutthroat trout.  Based on these patterns of distribution and the professional opinion of the local 
biologists, all populations passed this criterion, as did the SMU. 

Abundance 
During various sampling activities, ODFW biologists have found coastal cutthroat trout in 
virtually every stream within the Southern Oregon SMU, including 21 isolated groups of 
cutthroat trout above natural barriers that were described in ODFW’s 1995 Biennial Report on 
the Status of Wild Fish in Oregon (Kostow 1995).   

To assess the abundance criterion, local ODFW biologists in the Southern Oregon Coastal 
Cutthroat Trout SMU were asked to review the results of the various sampling efforts that have 
been conducted over the last ten years to identify those locations within the distribution range of 
coastal cutthroat trout where abundances were found at critical levels (as defined in the Coastal 
Cutthroat Trout Assessment Methods section).  Very few sites in the SMU could be identified 
where very few or no cutthroat trout were found.  In the few cases where abundances were found 
to be at critical levels, the location was either near the upper limit of cutthroat distribution in the 
headwaters of streams where habitat is limited, or in an area where significant steelhead 
juveniles were present that likely out-competed cutthroat trout for occupation of the habitat.  
Even including these areas of expected low abundances of coastal cutthroat trout, the proportion 
of these areas to all areas sampled is still well below the criterion level of >50%.  It is the 
professional opinion of the local ODFW biologists that the sampling efforts reviewed are 
indicative of the abundance of each coastal cutthroat trout population within the Southern 
Oregon SMU. 
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Figure 1.  The percent of sites within the Southern Oregon SMU that had at least one cutthroat trout during 
Western Oregon Rearing Project sampling in juvenile coho habitat.  Sites were 1,000 meter stream reaches in 
which only pools were snorkeled. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  The percent of sites within the Southern Oregon SMU that had at least one cutthroat trout during 
Western Oregon Rearing Project sampling in juvenile steelhead habitat.  Sites were 1,000 meter stream 
reaches in which only pools were snorkeled. 
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Sampling throughout the SMU, including areas above barriers, that has looked at cutthroat trout 
densities has found consistent densities of coastal cutthroat trout.  They are thought to be the 
dominant trout in most headwater tributaries and small streams that directly enter the ocean.  In 
the 1990s, multiple cutthroat trout age classes were found in most locations where resident 
cutthroat trout existed (Hooton 1997).  Local biologists believe the present age class structure 
has not changed. 

ODFW Rogue Watershed District’s annual seining efforts in the Chetco, Hunter, Pistol, and 
Winchuck Rivers have consistently reported anadromous coastal cutthroat trout.  Watershed 
district migrant trap data from Euchre and Hunter creeks, as well as Pistol and Winchuck rivers 
have also shown relatively consistent numbers of migratory cutthroat trout.  The Rogue 
Watershed District believes the Elk River, Chetco River, and Winchuck River populations are 
stable, although they may be at somewhat lower levels relative to historical abundance (Confer, 
personal communication).  The relative abundance of coastal cutthroat trout in Hunter Creek is 
believed to be stable or increasing.  The Pistol River population is thought to be stable and 
healthy.  It is the professional opinion of the local ODFW biologists (Confer, VanDyke, personal 
communications) that the status of these populations is indicative of the status of all Southern 
Oregon SMU coastal cutthroat trout populations.   

The relatively healthy densities of cutthroat trout found throughout the SMU in random and 
routine sampling suggests all populations of coastal cutthroat trout have been above critical 
levels in each of the last five years.  The stable nature of these densities over the decades that 
sampling has occurred indicates that the populations have stayed above critical levels for some 
time.  For these reasons, all of the populations passed the abundance criterion.  The SMU also 
passes the criterion. 

Productivity 
Coastal cutthroat trout are found in almost all stream segments in this SMU.  Sampling in 
conjunction with forestry activities throughout the SMU has found cutthroat in most headwater 
reaches.  Local ODFW biologists have noted that the 21 isolated groups of cutthroat trout above 
natural barriers that were described by ODFW in 1995 (Kostow 1995) have continued to 
maintain stable levels over the recent decades that sampling has occurred. All historical life-
history strategies continue to be expressed.  

ODFW Watershed District biologists in the Southern Oregon Coastal Cutthroat Trout SMU, as 
stated in the abundance criterion section, have found few streams during various sampling efforts 
where coastal cutthroat trout are not present in expected densities for the habitat present.  This 
includes streams that have experienced catastrophic events such as fires, droughts, floods, and 
debris torrents that would likely have reduced or eliminated the abundance of coastal cutthroat 
trout.  Local biologists have identified streams that go dry during the summer months, but have 
been found to support reasonable densities of cutthroat the following spring.  Most areas that 
have been found with low numbers of cutthroat trout due to a debris torrent have been found to 
contain reasonable densities of cutthroat a few years after the event.  Examples of such resilience 
in coastal cutthroat trout have been identified in almost every basin by the local biologists 
(ODFW, Confer, VanDyke, personal communications). 

The productivity criterion is intended to assess the ability of population levels to rebuild after 
experiencing low abundances.  The stable level of cutthroat found in most of the populations 
within the SMU, along with their almost universal distribution, is evidence that these populations 
fully utilize the available habitat and maintain abundances near capacity.  These densities have 
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been found before and after catastrophic events such as fires, debris torrents, and severe 
droughts.  The fact that stable densities of cutthroat trout are found in almost all streams in this 
SMU despite events that undoubtedly diminished their abundance, provides evidence that all 
coastal cutthroat trout populations in the Southern Oregon SMU pass the productivity criterion. 

Reproductive Independence 
Data specific to reproductive independence are not available for Southern Oregon Coastal 
Cutthroat Trout.  Instead we used current and historical stocking records to evaluate the risk of 
hatchery origin cutthroat trout to native coastal cutthroat trout.  Stocking has occurred throughout 
much of the SMU.  All stocking of hatchery cutthroat trout in the Southern Oregon SMU was 
discontinued in 1985.  The residual effects of hatchery cutthroat on wild coastal cutthroat have 
not been determined.  However, since no stocking of hatchery fish has occurred in the last 19 
years, all populations passed this criterion. 

Hybridization 
Interspecific hybridization with non-native trout has not been identified as an issue for Southern 
Oregon coastal cutthroat trout.   

Summary 
Our final assessment of the Southern Oregon Coastal Cutthroat Trout SMU is “Not at Risk”.  
There is quantitative and qualitative data that indicate this species appears to be able to quickly 
respond to changes in habitat quality or quantity and to populate those habitats to capacity.  
Populations of coastal cutthroat trout have persisted where they are isolated and where they 
interact with populations of other salmonid and non-salmonid species.  There is no conservation 
risk to this species at this time.  Many of the datasets used in this assessment were developed 
with different protocols and assumptions, making it difficult to compare between datasets.  
During conservation plan development for the Southern Oregon Coastal Cutthroat Trout SMU 
these datasets will be analyzed thoroughly to ensure this interim assessment is accurate. 

 



Oregon Native Fish Status Report – Volume II 
 

Lower Columbia River Coastal Cutthroat Trout 431 
 

Lower Columbia River Coastal Cutthroat Trout 

Species Management Unit Description 
The Lower Columbia River Coastal Cutthroat Trout SMU includes all Oregon populations of 
coastal cutthroat trout inhabiting tributary streams of the Columbia River from the mouth of the 
Columbia River upstream to The Dalles Dam, including tributaries of the Willamette River 
below Willamette Falls.  The Lower Columbia River coastal cutthroat SMU passed five of the 
six interim criteria and its conservation risk classification for this Status Report is “potentially at 
risk”. 

Existing Populations 
The Lower Columbia River Coastal Cutthroat Trout SMU is comprised of eight historical 
populations (Table 1).  It is the professional opinion of the local ODFW biologists (Braun, 
Alsbury, French, personal communications) that coastal cutthroat trout are found at least 
seasonally in virtually 100% of the available habitats for cutthroat trout in each of the eight 
populations in the Lower Columbia SMU, verifying that all historical populations continue to 
exist.  All populations include resident, fluvial and anadromous fish.    
Table 1.  Description, status, and life history of Lower Columbia River Coastal Cutthroat Trout SMU 
populations. 

Exist  Population Description Life-history 
Yes Youngs Young's Bay tributaries/Big Creek. Resident/Fluvial/Anadromous 
Yes Clatskanie Clatskanie River/Beaver 

Creek/Plympton Creek. 
Resident/Fluvial/Anadromous 

Yes Scappoose Scappoose Creek/Johnson Creek. Resident/Fluvial/Anadromous 
Yes Clackamas Clackamas River. Resident/Fluvial/Anadromous 
Yes Sandy Sandy River. Resident/Fluvial/Anadromous 
Yes Columbia Gorge Columbia Gorge tributaries. Resident/Fluvial/Anadromous 
Yes Hood Hood River. Resident/Fluvial/Anadromous 
Yes Fifteen Mile Mill Creek/Five Mile/Fifteen Mile. Resident/Fluvial/Anadromous 

Habitat Use Distribution 
Fish presence surveys related to forest operations suggests that cutthroat trout are present 
throughout the Lower Columbia River SMU and are found distributed widely in each major 
watershed.  Since cutthroat trout are rarely the target species in biological studies, we relied on 
this data and the assessment of other data by local ODFW district biologists (Braun – North 
Coast Watershed District, Alsbury – North Willamette Watershed District, and French – 
Deschutes Watershed District) to assess each population for this criterion. 

It is the professional opinion of local ODFW biologists that all life-history types of coastal 
cutthroat trout expected are present and widely distributed throughout most of the Lower 
Columbia River SMU (Braun, Alsbury, French, personal communications).  There is some 
uncertainty as to the current and historical presence of the anadromous life-history strategy in the 
two populations above Bonneville Dam – the Hood and Fifteenmile populations.  Sampling on 
private and federal forest lands over the past ten years has found coastal cutthroat trout in the 
headwaters of most perennial streams sampled in the Lower Columbia River SMU, as well as 
seasonal streams.  These headwater areas are presumed to be the historical limit of coastal 
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cutthroat trout distribution.  Periodic sampling by local biologists continues to document the 
existence of the 71 isolated groups of coastal cutthroat trout above natural barriers that were 
described in ODFW’s 1995 Biennial Report on the Status of Wild Fish in Oregon (Kostow 
1995).  Watershed district sampling focused on various activities, or other species, typically has 
documented the presence of coastal cutthroat trout in most areas of a watershed.  Local ODFW 
biologists believe the results of these various sampling efforts represents the actual distribution 
of coastal cutthroat trout in all eight populations within the SMU and that it verifies that virtually 
all historical habitat is currently being used by coastal cutthroat trout in each population.  All 
populations and the SMU pass this criterion. 

Abundance 
To assess the abundance criterion, local ODFW biologists in the Lower Columbia River Coastal 
Cutthroat Trout SMU were asked to review the results of the various sampling efforts that have 
been conducted over the last ten years to identify those locations within the distribution range of 
coastal cutthroat trout where abundances were found at critical levels (as defined in the Coastal 
Cutthroat Trout Assessment Methods section).  Very few sites in the SMU could be identified 
where very few or no cutthroat trout were found.  In the few cases where abundances were found 
to be at critical levels, the location was either near the upper limit of cutthroat distribution in the 
headwaters of streams where habitat is limited, or in an area where significant steelhead 
juveniles were present that likely out-competed cutthroat trout for occupation of the habitat.  
Even including these areas of expected low abundances of coastal cutthroat trout, the proportion 
of these areas to all areas sampled is still well below the criterion level of >50%.  It is the 
professional opinion of the local ODFW biologists that the sampling efforts reviewed are 
indicative of the abundance of each coastal cutthroat trout population within the Lower 
Columbia River SMU (Braun, Alsbury, French, personal communications). 

Watershed district sampling in selected tributaries of the Hood River in the early to mid-1990s 
found moderate to high densities of coastal cutthroat trout.  The local ODFW biologists believe 
current densities are simiar to those seen in the 1990s (French, personal communication).  
Periodic sampling in other streams in the SMU has found moderate densities of cutthroat as well.  
In routine and random sampling in this SMU over the past five years it has been rare to find a 
segment of a perennial stream that does not have cutthroat trout present.   

Sampling of downstream migrants in the North Fork Scappoose River and upstream migrants in 
the Clackamas River do not show much of an upward or downward trend in abundance (Figure 1 
and Figure 2).  The Clackamas River dam counts are likely to be the anadromous life-history type 
coastal cutthroat trout and may be showing a similar increasing trend as was seen in the Oregon 
Coast SMU.  The North Fork Scappoose River migrant trap data are also comparable to the 
migrant trap data collected in the Oregon coast SMU. 
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Figure 1.  Cutthroat counted at the North Fork Clackamas River adult fish trap (Source Portland General 
Electric) 
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Figure 2.  Cutthroat smolts counted at the North Fork Scappoose Creek migrant trap (Source ODFW 
LifeCycle Monitoring Project) 

The relatively healthy densities of cutthroat trout found throughout the SMU in random and 
routine sampling suggests all populations of coastal cutthroat trout have been above critical 
levels in each of the last five years.  The stable nature of these densities over the decades that 
sampling has occurred indicates that the populations have stayed above critical levels for some 
time.  For these reasons, all of the populations passed the abundance criterion.  The Lower 
Columbia River Coastal Cutthroat Trout SMU also passes the criterion. 

Productivity 
Coastal cutthroat trout are found in almost all stream segments in the Lower Columbia River 
SMU.  Sampling in conjunction with forestry activities throughout the SMU has found cutthroat 
in most headwater reaches.  Local ODFW biologists have noted that the 71 isolated groups of 
cutthroat trout above natural barriers described by ODFW in 1995 (Kostow 1995) have 
continued to maintain stable levels over the recent decades that sampling has occurred. 

ODFW Watershed District biologists in the Lower Columbia River Coastal Cutthroat Trout 
SMU, as stated in the abundance criterion section, have found few streams during various 
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sampling efforts where coastal cutthroat trout are not present in expected densities for the habitat 
present.  This includes streams that have experienced catastrophic events such as droughts, 
floods, and debris torrents that would likely have reduced or eliminated the abundance of coastal 
cutthroat trout.  Local biologists have identified streams that go dry during the summer months, 
but have been found to support reasonable densities of cutthroat the following spring.  Most 
areas that have been found with low numbers of cutthroat trout due to a debris torrent have been 
found to contain reasonable densities of cutthroat a few years after the event.  Examples of such 
resilience in coastal cutthroat trout have been identified in almost every basin by the local 
biologists (Braun, Alsbury, French, personal communications). 

The productivity criterion is intended to assess the ability of population levels to rebuild after 
experiencing low abundances.  The stable level of cutthroat found in most of the Lower 
Columbia River SMU along with their almost universal distribution is evidence that these 
populations fully utilize the available habitat and maintain abundances near capacity.  The 
densities sampled have been found before and after catastrophic events such as 100 year floods, 
debris torrents, and severe droughts.  The fact that stable densities of cutthroat trout are found in 
almost all streams in this SMU despite events that undoubtedly diminished their abundance, 
provides evidence that all coastal cutthroat trout populations in the Lower Columbia River SMU 
are productive. 

Abundance of anadromous coastal cutthroat trout in the entire Lower Columbia River SMU is 
thought to have declined through the 1990s as a result of poor ocean survival conditions.  
Reports from anglers and local biologists suggest that the number of large cutthroat trout, 
presumably anadromous, in the populations below Bonneville Dam has increased in the last 
several years, demonstrating the ability for coastal cutthroat trout to rebound after low 
abundances.  The continued low abundance of anadromous coastal cutthroat trout seen at 
Powerdale Dam on the Hood River is cause for some concern.  The local ODFW biologist 
believes the anadromous life-history type in the Fifteenmile population is also at low abundances 
(French, personal communication).  There is some uncertainty as to the historical existence of the 
anadromous life-history of coastal cutthroat trout in these populations above Bonneville Dam.  
The historical stocking of hatchery coastal cutthroat trout in the Hood River somewhat clouds the 
true abundance of anadromous coastal cutthroat trout seen at Powerdale Dam.   

The Hood and Fifteenmile populations failed the productivity criterion due to the concern of an 
historical coastal cutthroat trout life-history being at extremely low levels.  The loss of a life-
history strategy would negatively impact the productivity of these populations.  All other Lower 
Columbia River SMU coastal cutthroat trout populations passed the criterion.  The SMU fails the 
criterion with less than 80% of the populations passing the criterion. 

Reproductive Independence 
Data specific to reproductive independence are not available for Lower Columbia River coastal 
cutthroat trout.  Instead we used current and historical stocking records to evaluate the risk of 
hatchery origin cutthroat trout to native coastal cutthroat trout.  Stocking occurred in the past 
throughout all of the SMU, with the exception of the Columbia Gorge and Fifteen Mile 
populations.  All stocking of hatchery cutthroat trout in the state was ceased in 1996 and many of 
the programs in the Lower Columbia SMU were discontinued prior to that.  The residual effects 
of hatchery cutthroat trout on wild coastal cutthroat trout have not been determined.  Stocking of 
hatchery coastal cutthroat trout continues in tributaries of the Lower Columbia River in 
Washington.  Some of these hatchery fish may enter Oregon tributaries and spawn, although this 
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has not been documented.  It is believed that any spawning by hatchery fish from Washington 
would constitute less than 10% of all cutthroat spawners.  All populations passed this criterion. 

Hybridization 
Interspecific hybridization with non-native trout has not been identified as an issue for Lower 
Columbia River coastal cutthroat trout.  

Summary 
Our final assessment of the Lower Columbia River Coastal Cutthroat Trout SMU is “Potentially 
at Risk”.  There is a limited amount of quantitative and qualitative data that indicate this species 
appears to be able to quickly respond to changes in habitat quality or quantity and to populate 
those habitats to capacity.  Populations of coastal cutthroat trout have persisted where they are 
isolated and where they interact with populations of other salmonid and non-salmonid species.  
The potential loss of the anadromous life-history strategy in the Hood and Fifteenmile 
populations is cause for some concern.  The status of this life-history strategy and its significance 
to the continued health of these populations will be more thoroughly explored when a 
conservation plan is developed for the Lower Columbia River Coastal Cutthroat Trout SMU.  
Some of the datasets used in this assessment were developed with different protocols and 
assumptions, making it difficult to compare between datasets.  During conservation plan 
development these datasets will be analyzed thoroughly to ensure this interim assessment is 
accurate.  
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Willamette River Coastal Cutthroat Trout 

Species Management Unit Description 
The Willamette River Coastal Cutthroat Trout SMU includes all populations of cutthroat trout 
inhabiting tributary streams to the Willamette River above Willamette Falls, as well as portions 
of the mainstem Willamette.  The Willamette River coastal cutthroat SMU passed all six interim 
criteria and its conservation risk classification for this Status Report is “not at risk”.   

Existing Populations 
The Willamette River Coastal Cutthroat Trout SMU is comprised of 14 historical populations 
(Table 1). 

It is the professional opinion of the local ODFW biologists (Alsbury, Mamoyac, Ziller, personal 
communications) that coastal cutthroat trout are found at least seasonally in virtually 100% of the 
available habitats for cutthroat trout in each of the 14 populations in the Willamette River SMU, 
verifying that all historical populations continue to exist.  The entire SMU is located above 
Willamette Falls, which is a complete barrier to cutthroat trout upstream passage.  No 
anadromous cutthroat trout are found within the SMU.  Resident, fluvial, and adfluvial cutthroat 
trout life histories are believed to occur in each population that contains access to areas that 
would support such strategies. 
Table 1. Description, status, and life history of Willamette River Coastal Cutthroat Trout SMU populations. 

Extist  Population Description Life-history 
Yes Lower 

Willamette 
Willamette Falls upstream to Santiam River. Resident/Fluvial 

Yes Tualatin Tualatin River. Resident/Fluvial 
Yes Yamhill Yamhill River. Resident/Fluvial 
Yes Molalla Molalla River. Resident/Fluvial 
Yes Luckiamute Luckiamute River. Resident/Fluvial 
Yes North Santiam North Santiam River. Resident/Fluvial/Adfluvial 
Yes South Santiam South Santiam River. Resident/Fluvial/Adfluvial 
Yes Mid 

Willamette 
Willamette River from Santiam River upstream to Coast 
and Middle forks. 

Resident/Fluvial 

Yes Marys Marys River. Resident/Fluvial 
Yes Calapooia Calapooia River. Resident/Fluvial 
Yes Long Tom Long Tom River. Resident/Fluvial 
Yes McKenzie McKenzie River. Resident/Fluvial/Adfluvial 
Yes Middle Fork 

Willamette 
Middle Fork Willamette River. Resident/Fluvial/Adfluvial 

Yes Coast Fork 
Willamette 

Coast Fork Willamette River. Resident/Fluvial/Adfluvial 

Habitat Use Distribution 
 
Empirical and anecdotal evidence suggests that cutthroat trout are widespread throughout the 
Willamette River SMU and are found distributed widely in each major watershed.  Since 
cutthroat trout are rarely the target species in biological studies, we rely on data and reports from 
local ODFW district biologists (Alsbury – North Willamette Watershed District and Mamoyac, 
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and Ziller – South Willamette Watershed District) and incidental documentation through various 
research activities. 

It is the professional opinion of local ODFW biologists that all life-history types of coastal 
cutthroat trout expected are present and widely distributed throughout the entire Willamette 
River SMU (Alsbury, Mamoyac, Ziller, personal communications).  Sampling on private and 
federal forest lands over the past ten years has found coastal cutthroat trout in the headwaters of 
most perennial streams sampled in the Willamette River SMU, as well as seasonal streams.  
These headwater areas are presumed to be the historical limit of coastal cutthroat trout 
distribution.  Periodic sampling by local biologists continues to document the existence of the 
104 isolated groups of coastal cutthroat trout above natural barriers that were described in 
ODFW’s 1995 Biennial Report on the Status of Wild Fish in Oregon (Kostow 1995).  Watershed 
district sampling focused on various activities or other species typically has documented the 
presence of coastal cutthroat trout in most areas of a watershed.  Local ODFW biologists believe 
the results of these various sampling efforts represents the actual distribution of coastal cutthroat 
trout in all 14 populations within the SMU and that it verifies that virtually all historical habitat 
is currently being used by coastal cutthroat trout in each population.  All populations and the 
SMU pass this criterion. 

Abundance 
Sampling throughout the SMU, including areas above barriers, that has looked at cutthroat trout 
densities has found consistent densities of coastal cutthroat trout.  They are thought to be the 
dominant trout in most headwater tributaries.  Multiple cutthroat trout age classes are present in 
most locations where resident cutthroat trout exist (Hooton 1997).  Local biologists believe the 
present age class structure has not changed.  

To assess the abundance criterion, local ODFW biologists in the Willamette River Coastal 
Cutthroat Trout SMU were asked to review the results of the various sampling efforts that have 
been conducted over the last ten years to identify those locations within the distribution range of 
coastal cutthroat trout where abundances were found at critical levels (as defined in the Coastal 
Cutthroat Trout Assessment Methods section).  Very few sites in the SMU could be identified 
where very few or no cutthroat trout were found.  In the few cases where abundances were found 
to be at critical levels, the location was either near the upper limit of cutthroat distribution in the 
headwaters of streams where habitat is limited, or in an area where significant steelhead 
juveniles or rainbow trout were present that likely out-competed cutthroat trout for occupation of 
the habitat.  Even including these areas of expected low abundances of coastal cutthroat trout, the 
proportion of these areas to all areas sampled is still well below the criterion level of >50%.  It is 
the professional opinion of the local ODFW biologists that the sampling efforts reviewed are 
indicative of the abundance of each coastal cutthroat trout population within the Willamette 
River SMU (Alsbury, Mamoyac, Ziller, personal communications). 

ODFW seining conducted over the last six years has shown no declining or increasing trend in 
cutthroat numbers.  In 2003 catch per unit effort (cutthroat per seine haul) ranged from 5.86 in 
the McKenzie River and 4.57 in the upper Willamette to 0.03 in the lower Willamette River.  
Seining is conducted during the summer (ODFW, Schroeder and Kenaston, unpublished data).  
Increased temperatures in the lower Willamette River likely account for the reduced catch per 
unit effort found there.  

The relatively healthy densities of cutthroat trout found throughout the SMU in random and 
routine sampling suggests all populations of coastal cutthroat trout have been above critical 
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levels in each of the last five years.  The stable nature of these densities over the decades that 
sampling has occurred indicates that the populations have stayed above critical levels for some 
time.  For these reasons, all of the populations passed the abundance criterion.  The Willamette 
River Coastal Cutthroat Trout SMU also passes the criterion. 

Productivity 
Coastal cutthroat trout are found in almost all stream segments in the Willamette River SMU.  
Sampling in conjunction with forestry activities throughout the SMU has found cutthroat in most 
headwater reaches.  Local ODFW biologists have noted that the 104 isolated groups of cutthroat 
trout above natural barriers described by ODFW in 1995 (Kostow 1995) have continued to 
maintain stable levels over the recent decades that sampling has occurred.  All historical life-
history strategies continue to be expressed. 

ODFW Watershed District biologists in the Willamette River Coastal Cutthroat Trout SMU, as 
stated in the abundance criterion section, have found few streams during various sampling efforts 
where coastal cutthroat trout are not present in expected densities for the habitat present.  This 
includes streams that have experienced catastrophic events such as droughts, floods, and debris 
torrents that would likely have reduced or eliminated the abundance of coastal cutthroat trout.  
Local biologists have identified streams that go dry or become too warm that do not support 
cutthroat trout during the summer months, but have been found to support reasonable densities of 
cutthroat the following spring.  Most areas that have been found with low numbers of cutthroat 
trout due to a debris torrent have been found to contain reasonable densities of cutthroat a few 
years after the event.  Examples of such resilience in coastal cutthroat trout have been identified 
in almost every basin by the local biologists (Alsbury, Mamoyac, Ziller, personal 
communications). 

The productivity criterion is intended to assess the ability of population abundances to rebuild 
after experiencing low abundances.  The stable level of cutthroat found in the Willamette River 
SMU along with their almost universal distribution is evidence that these populations fully 
utilize the available habitat and maintain abundances near capacity.  The densities sampled have 
been found before and after catastrophic events such as 100-year floods, debris torrents, and 
severe droughts.  The fact that stable densities of cutthroat trout are found in almost all streams 
in this SMU despite events that undoubtedly diminished their abundance, provides evidence that 
all coastal cutthroat trout populations in the Willamette River SMU pass the productivity 
criterion. 

Reproductive Independence 
Data specific to reproductive independence are not available for Willamette River coastal 
cutthroat trout.  Instead we used current and historical stocking records to evaluate the risk of 
hatchery origin cutthroat trout to native coastal cutthroat trout.  Stocking has occurred throughout 
much of the SMU.  All stocking of hatchery cutthroat trout in the Willamette River SMU was 
discontinued in 1980.  The residual effects of hatchery cutthroat on wild coastal cutthroat have 
not been determined.  However, since no stocking of hatchery fish has occurred in over twenty 
years, all populations passed this criterion. 

Hybridization 
Interspecific hybridization with non-native trout has not been identified as an issue for 
Willamette River coastal cutthroat trout.   
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Summary 
Our final assessment of the Willamette River Coastal Cutthroat Trout SMU is “Not at Risk”.  
There is substantial quantitative and qualitative data that indicate this species appears to be able 
to quickly respond to changes in habitat quality or quantity and to populate those habitats to 
capacity.  Populations of coastal cutthroat trout have persisted where they are isolated and where 
they interact with populations of other salmonid and non-salmonid species.  There is no 
conservation risk to this species at this time.  Many of the datasets used in this assessment were 
developed with different protocols and assumptions, making it difficult to compare between 
datasets.  During conservation plan development for the Willamette River Coastal Cutthroat 
Trout SMU these datasets will be analyzed thoroughly to ensure this interim assessment is 
accurate. 
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Inland Cutthroat Trout 
Inland species of cutthroat trout are assessed using criteria similar to those designed for the 
anadromous salmon species.  However, due to differences in ecology and life history and data 
limitations, metrics to assess the interim criteria are modified to more appropriately evaluate 
interior cutthroat trout in Oregon.  These modifications reflect the intent of each criterion and 
identify populations and SMUs at risk.  Changes and substitutions are described below.   

Species Management Units and Populations 
Species Management Units for cutthroat trout are defined by the major river and lake basins.  
Cutthroat trout within each basin are geographically isolated from populations in other SMUs 
(Behnke 1992).  These basins coincide with ODFW management plans.  Populations identified 
in this status review were based on geography, movement and genetic data, and reviews by 
ODFW staff.   

Existing Populations 
Assessment methods followed those outlined for anadromous salmon, and are based on whether 
a population is considered extinct or not at risk of extinction in the near future. 

Distribution 
Cutthroat trout populations with a limited distribution are at a high risk of extinction due to 
stochastic events.  A small distribution will incorporate less diverse habitats and will not provide 
adequate refuge in the event of severe environmental alterations.   In addition, populations with a 
limited distribution are less likely to produce sufficient numbers of fish to sustain population 
abundance adequate to avoid the deleterious effects of inbreeding and genetic drift.  A minimum 
distance of ten km was chosen as a cutoff likely to identify cases of extreme limitation.  This 
cutoff was based on professional judgment of the minimum habitat below which managers 
should take note of population status.  A population with a distribution less than ten km fails the 
criterion. 

Cutthroat trout without access to larger rivers and lakes through migratory corridors lack the 
opportunity to express a migratory life history strategy.  Large migratory individuals returning to 
a population increases the reproductive potential and productivity of a population.  Connectivity 
also ensures genetic exchange and gene flow between populations and minimizes the occurrence 
of genetic drift and inbreeding depression.  A population isolated by barriers or without 
connection to other populations fails the distribution criterion. 

Populations that occupy less than 50% of their historic habitat are indicative of populations in 
decline.  However, historical distribution of Lahontan cutthroat trout in the Great Basin is 
undocumented.  The metric describing the percent of historical habitat currently occupied by 
trout was not included as part of the distribution criterion.   

Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of cutthroat trout 
distribution.  A population fails the criterion if distribution is: 1) less than ten km or 2) not 
connected to other populations or large rivers and migratory corridors. 
 

Abundance 
The abundance criterion was evaluated according to the number of reproductive adults present in 
each population.  Unlike bull trout, guidelines to identify populations at risk of inbreeding and 
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genetic drift do not exist specifically for interior cutthroat trout species.  Instead, we relied on 
more general recommendations.  For the purposes of this review, populations of cutthroat trout 
with fewer than 50 adults are considered to be at risk of inbreeding depression and potential 
decrease in viability or reproductive fitness (Franklin 1980).  Populations fewer than 500 adults 
are at risk of loss of genetic variation due to genetic drift (Franklin 1980, Soule 1980, Lande 
1988, USFWS 2004).  Populations with fewer than 50 adults fail the interim criterion.  The sum 
of interconnected populations also must exceed 500 adults to avoid the risk of genetic drift.  
Thus an SMU or an isolated population must exceed 500 adults in order to pass the abundance 
criterion. 

Productivity 
Data are not available to quantitatively assess productivity as designed for salmon and steelhead.  
To provide a general assessment of potential productivity this review considers current 
distribution and abundance, regular (1-5 yrs.) connectivity within and between populations, life 
history strategies, habitat quality, and the presence of non-native species or hatchery fish of the 
same species.  In the absence of quantitative data, this assessment of the productivity criterion is 
purely qualitative and based on conjecture and professional judgment. 

A population’s intrinsic productivity, the capacity to rebound quickly after a period of 
environmental constraint (e.g., drought, habitat degradation), depends on its ability to increase in 
abundance, re-colonize historical habitat, and exploit new habitats.  A population that maintains 
multiple life history strategies during periods of environmental constraint has a greater potential 
for locating and re-colonizing habitats quickly.  Large, migratory adult fish are highly fecund, 
further increasing the potential productivity.  In addition, habitat quality and quantity also 
influences the intrinsic productivity of a population.  Extensive high quality habitat buffers 
extreme environmental conditions.  Populations with adequate and well-distributed refuge 
habitat can respond quickly to improving environmental conditions, increasing the probability 
that distribution and abundance will rebound quickly.  Populations that persist in low quality 
habitat may also likely rebound in improving environmental conditions, but may not re-colonize 
historic habitat, or attain high levels of abundance.   

A population that is widely distributed and exhibits high densities is assumed to have minimally 
rebounded from past drought or disturbance events.  Connectivity to high quality refuge habitats 
capable of supporting multiple life history types during periods of extreme environmental 
conditions enables populations to rebound quickly.  Thus, a population passes the criterion if it: 
1) is connected to habitat capable of supporting multiple life histories and/or serving as refuge 
during periods of environmental constraint, 2) maintains multiple life history strategies, 3) is 
widely distributed, and 4) relatively abundant.  A population may also pass the criterion if data 
indicate an increasing or stable trend in abundance.  These qualities suggest populations are 
resilient and minimally able to rebound rapidly after periods of low abundance.  This assessment, 
however, does not attempt to describe the degree to which populations may rebound.  A 
population may pass the productivity criterion and not attain total abundance equivalent or 
greater than that prior to the previous low period.  The presence of non-native species, hatchery 
fish, or significant habitat degradation may negatively affect productivity and cause a population 
to fail the criterion.  In many populations the intrinsic potential productivity is uncertain; these 
populations fail the criterion until productivity can be adequately assessed.   

We acknowledge that including measures of distribution and abundance may be redundant with 
other criteria, however given the lack of adequate data pertaining to this criterion these data 
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present the best surrogate.  In light of this, the assessment of the productivity criterion gives 
greater weight to life history, habitat quality, and presence of non-native species. 

Reproductive Independence 
Data specific to reproductive independence do not exist for inland cutthroat trout.  Instead this 
review uses current and historical stocking records to evaluate the risk of hatchery origin 
rainbow trout to native cutthroat trout.  A population passes the criterion if hatchery origin 
rainbow trout are not currently stocked within the population, and if any available genetic 
analyses reveal minimal evidence of genetic mixing between hatchery and wild stocks. 

Hybridization 
A population is considered to pass the hybridization criterion if cutthroat trout x rainbow trout 
hybrids are rare (hybridized individuals comprise <5% of the population) or non-existent.  For 
most populations the degree of hybridization is not quantified, but professional judgment and the 
frequency of hybrids encountered during sampling provides a general indication.  In cases where 
little or no information is available and cutthroat trout and rainbow trout are sympatric, this 
review assumes hybrids are common and the population fails the hybridization criterion. 
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Alvord Cutthroat Trout 
 

The Alvord basin of Southeastern Oregon and northwestern Nevada is a closed endorheic basin 
of the Great Basin.  During the late Pleistocene Lake Alvord covered the valley floor.  As the 
lake dried, approximately 10,000 years ago, cutthroat trout were restricted to the remaining 
permanent springs and creeks.  The Alvord cutthroat trout was known to occupy Trout Creek in 
Oregon and Virgin Creek in Nevada, but probably also existed in larger streams in the basin 
(Williams and Bond 1983).  Characters of Alvord cutthroat trout were provided by Behnke 
(1992) and was recently formally described as Oncorhynchus clarki alvordensis in Behnke 
(2002). The Alvord Cutthroat Trout SMU is comprised of one extinct population in the Alvord 
Lake basin (Table 1). 
Table 1.  Populations and existence status of the Alvord cutthroat trout SMU. 

Exist  Population Description 

No Trout Trout and Little Trout creeks 
 

Rainbow trout were thought to be introduced into Trout Creek in the 1920s.  Introgression of 
Alvord cutthroat trout with introduced rainbow trout was first noted in collections made by Carl 
Hubbs in 1934 (Behnke 1992, Williams and Bond 1983).  Trout collected in the 1970s exhibited 
only rainbow trout characters (Behnke 1992), indicating the rapid extinction of Alvord cutthroat 
trout through hybridization. 
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Coyote Lake Lahontan Cutthroat Trout 

Existing Populations 
Lahontan cutthroat trout populations in the Coyote Lakes basin are remnant of a larger 
population inhabiting pluvial Lake Lahontan during the Pleistocene era.  Hydrologic access 
routes of founding cutthroat trout from Lake Lahontan basin into the Coyote Lakes basin have 
yet to be described (Coffin and Cowan 1995).  The Coyote Lake Lahontan Cutthroat Trout SMU 
is comprised of five populations (Table 1).  All populations express a resident life history 
strategy; however large individuals in the Willow and Whitehorse Complex populations suggest 
a migratory component may exist.  
Table 1.  Populations, existence status, and life history of the Coyote Lake Lahontan Cutthroat Trout SMU. 

Exist  Population Description Life History 
Yes Willow Willow Creek and tributaries. Resident / Migratory 
Yes Whitehorse Complex Whitehorse and Little Whitehorse Creeks, and 

tributaries. 
Resident / Migratory 

Yes Doolittle Doolittle Creek above barrier. Resident 
Yes Cottonwood Cottonwood Creek above barrier. Resident 
Yes Antelope Antelope Creek. Resident 

Lahontan cutthroat trout from Willow and Whitehorse creeks were transplanted into Cottonwood 
Creek in 1971 and 1980, and into Antelope Creek in 1972 (Hanson et al. 1993).  Whether 
Lahontan cutthroat trout were present in these creeks prior to stocking activities is disputed 
(Behnke 1992, Hanson et al. 1993, Coffin and Cowan 1995, K. Jones, ODFW Research 
Biologist, Corvallis, OR personal communication).  For the purpose of this review these 
populations are considered native.  Lahontan cutthroat trout were also transplanted into 
Fifteenmile Creek above a natural barrier (Hanson et al. 1993), but they did not establish a self-
sustaining population (ODFW Aquatic Inventory Project, unpublished data). 

Nine naturalized populations exist in Pike, Little Alvord, Big Alvord, Cottonwood, Willow 
Mosquito, and Little McCoy creeks in the Alvord Lake Basin, and Denio and VanHorn Creeks in 
the Pueblo Valley basin.  These populations were established through translocations from 
Willow and Whitehorse creeks between 1970 and 1981 for conservation purposes. A naturalized 
population in Guano Creek in the Catlow Valley basin was established in 1957 with Lahontan 
cutthroat trout collected from Willow Creek in 1955 and reared at Wallowa Hatchery.  Lahontan 
cutthroat trout stocks from California were also stocked in Guano Creek (T, Walters, ODFW 
Malheur Watershed District Office, personal communication).  These naturalized populations are 
not evaluated in this review.   

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of Lahontan 
cutthroat trout distribution developed by ODFW (Hanson 1999).  A population fails the criterion 
if distribution is: 1) less than ten km or 2) not connected to other populations or large rivers and 
migratory corridors.   

Populations within the Coyote Lake Lahontan Cutthroat Trout SMU are naturally isolated.  
Historically Willow, Antelope, and Whitehorse creeks flowed into pluvial Coyote Lake.  These 
stream systems are no longer connected due to desiccation of the lake, a drier climate, and 
irrigation diversions and withdrawal.  Currently Willow, Antelope, and Whitehorse creeks dry up 
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prior to the Coyote Lake sink (Kostow 1995), however it is unknown if Willow and Whitehorse 
creeks connect during consecutive high water years.  Geologic barriers to upstream fish 
migration exist in Cottonwood and Doolittle creeks isolating populations upstream of the barriers 
(Jones et al. 1998).  A 3-m-high headcut in lower Willow Creek may act as a barrier to upstream 
migration and is considered a recent feature caused by anthropogenic factors (K. Jones, ODFW 
Research Biologist, Corvallis OR, personal communication).  Willow, Antelope, Cottonwood, 
and Doolittle populations fail the distribution criterion due to a lack of connection to other 
populations (Table 2).  Fish in Doolittle and Cottonwood can potentially move downstream over 
the barriers and mix with the Whitehorse population, therefore the Whitehorse population is not 
considered isolated.  The Antelope and Cottonwood populations are distributed over less than ten 
km, and are at extreme risk of extinction due to stochastic events. 
Table 2.  Distribution data used to evaluate Coyote Lake Lahontan cutthroat trout populations. 

Population Distribution (km) Connected to other 
pops. Pass/Fail 

Willow 37.1 No Fail 
Whitehorse Complex 55.5 Yes Pass 
Doolittle 12.3 No Fail 
Cottonwood 2.5* No Fail 
Antelope 6.9 No Fail 
* based in 1999 population surveys. 

Abundance 
The abundance criterion was evaluated according to the number of reproductive adults present in 
each population. Populations with fewer than 50 adults fail the interim criterion.  The sum of 
interconnected populations also must exceed 500 adults to avoid the risk of genetic drift.  Thus 
an SMU or an isolated population must exceed 500 adults in order to pass the abundance 
criterion.   

Coyote Lake Lahontan cutthroat trout abundance has been estimated every five years since 1985 
(Hanson et al. 1993, Jones et al. 1998, ODFW unpublished data).  All population surveys 
estimated the number of age 1 and older fish in each population.  For the purposes of this review 
cutthroat trout age three years and greater were considered reproductive adults and calculated as 
approximately 7% of the age 1+ population (Jones et al. 1998).  The evaluation of the abundance 
criterion was based on the most recent population estimate (Table 3).  The 1989 Whitehorse 
Complex population estimate includes Doolittle and Cottonwood populations.  
Table 3.  Estimated adult abundance of Coyote Lake Lahontan cutthroat trout populations (Hanson et al. 
1993, Jones et al. 1998, ODFW unpublished data) 

 Number of Adults  
Population 1989 1994 1999 Pass / Fail 

Willow 147 649 853 Pass 
Whitehorse Complex 455* 821 1225 Pass 
Doolittle * <100 116 Fail 
Cottonwood * <100 <100 Fail 
Antelope -- -- -- Fail 
*Whitehorse estimate includes fish in Doolittle and Cottonwood creeks. 

 
Abundance in Antelope Creek has not been evaluated.  Given the distribution of this populations 
is fragmented and extremely limited, this review assumes abundance does not exceed 500 adults, 
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and is likely much less.  The Antelope population fails the abundance criterion until abundance 
can be quantitatively assessed. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic potential of 
population increase for all populations in the Coyote Lakes SMU.  In the absence of these data a 
qualitative assessment of the productivity criterion is based on distribution and abundance, 
connectivity, life history, habitat quality, and presence of non-native species.  For the purpose of 
this review, current distribution and abundance is treated as an indication of past population 
trend.  A population that is widely distributed and exhibits high densities is assumed to have 
minimally rebounded from past drought or disturbance events.  Connection to a diversity of high 
quality habitats capable of supporting multiple life history types during extreme environmental 
conditions enables populations to rebound quickly.  The expression of a migratory life history 
can produce large, highly fecund adults that further increases the intrinsic productivity.  Thus, a 
population passes the criterion if it: 1) is connected to habitat capable of supporting multiple life 
histories and/or serving as refuge during periods of environment constraint, 2) expresses multiple 
life history strategies, 3) is widely distributed, and 4) relatively abundant.  A population may also 
pass the criterion if data indicate an increasing or stable trend in abundance.  These qualities 
suggest populations are resilient and minimally able to rebound rapidly after periods of low 
abundance.  This assessment, however, does not attempt to describe the degree to which 
populations may rebound.  A population may pass the productivity criterion and not attain total 
abundance equivalent or greater than that prior to the previous low period.  The presence of non-
native species, hatchery fish, or significant habitat degradation may negatively affect 
productivity and cause a population to fail the criterion.   
Table 4.  Factors influencing productivity of Coyote Lake SMU cutthroat trout populations. 

Population Factors Pass/Fail 
Willow Adequate distribution, but isolated from other populations; adult abundance increased 

between 1989 and 1999 suggesting that productivity was adequate to support population 
growth; impacts to habitat in lower reaches and presence of headcut potentially impacts 
the intrinsic potential. 

Pass 

Whitehorse 
Complex 

Adequate distribution; adult abundance increased between 1989 and 1999 suggesting 
that productivity was adequate to support population growth; data provide no evidence 
of year class failures; lower portions of Whitehorse and Little Whitehorse creeks are 
severely impacted by grazing and agricultural practices; drying in the lower portion of 
Little Whitehorse Creek due to drought and grazing disrupts connectivity of Little 
Whitehorse to the greater Whitehorse system, this periodic connection potentially 
reduces productivity in the Whitehorse Complex.   

Pass 

Doolittle Limited distribution and abundance; during dry years and summer months distribution 
shrinks to just a few beaver ponds which are severely impacted by heavy grazing; not 
connected to habitats capable of supporting a migratory life history. 

Fail 

Cottonwood Extremely limited distribution; low abundance; and isolated from other populations; not 
connected to habitats capable of supporting a migratory life history. 

Fail 

Antelope Extremely restricted and isolated distribution; abundance undocumented but likely 
limited; not connected to habitats capable of supporting a migratory life history. 

Fail 

Reproductive Independence 
Data specific to reproductive independence do not exist for the Coyote Lakes SMU.  Instead this 
review uses current and historical stocking records to evaluate the risk of hatchery origin 
rainbow trout to native cutthroat trout.  A population passes the criterion if hatchery origin 
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rainbow trout are not currently stocked within the population, and if any available genetic 
analyses reveal minimal evidence of genetic mixing between hatchery and wild stocks. 

Populations of Lahontan cutthroat trout in Coyote Lake basin are native.  The only two known 
transplanting events occurred in 1971 and 1980 when cutthroat trout from Willow and 
Whitehorse creeks were transplanted into Cottonwood Creek above the barrier falls.  In 1972 
cutthroat trout from Whitehorse Creek were planted in Antelope Creek.  Given that the 
translocated fish originated from local populations, these activities were not considered to have 
impacted fish in each population, but instead are considered conservation measures.    All 
populations pass the reproductive independence criterion.       

Hybridization 
Lahontan cutthroat trout are the only fish species present in the Coyote Lakes SMU.  
Hybridization with non-native species is not a concern.  All populations pass the hybridization 
criterion (Table 5).   
Table 5.  Occurrence of hatchery rainbow trout and hybridization for Coyote Lake Lahontan cutthroat trout 
populations. 

Population Presence of Hatchery Rainbow Trout Pass/Fail 
Willow No Pass 
Whitehorse Complex No Pass 
Doolittle No Pass 
Cottonwood No Pass 
Antelope No Pass 

Assessment Conclusions 
Lahontan cutthroat trout in the Coyote Lake basin are likely descendants of populations 
inhabiting pluvial Lake Lahontan during the Pleistocene era.  The Coyote Lake SMU is 
comprised of five native cutthroat trout populations.  Distribution is naturally fragmented, 
restricted by barrier falls and a discontinuous stream network.  Three populations have low 
abundance and limited productivity.  Ten naturalized populations were established during the 
1970s in Alvord Lake basin and Catlow Valley for conservation purposes.  These populations 
were not evaluated in this review.  The SMU passes three of the six interim criteria and is 
classified as ‘at risk’ (Figure 1).  Limited data sets and inferences from other information for 
populations in this SMU provide a qualified level of confidence in the assessment of the interim 
criteria. 
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Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Quinn River Lahontan Cutthroat Trout 

Existing Populations 
Lahontan cutthroat trout populations in the Quinn River basin are remnant of a larger population 
inhabiting pluvial Lake Lahontan during the Pleistocene era.   The Quinn River Lahontan 
Cutthroat Trout SMU is comprised of four populations (Table 1).  The McDermitt, Tenmile, and 
Oregon Canyon populations are considered extinct due to hybridization and introgression with 
non-native hatchery rainbow trout (Coffin and Cowan 1995, Bowers et al. 1994, ODFW Aquatic 
Inventory Project, unpublished data, R. Perkins, ODFW Ontario Field Office, personal 
communication).  The McDermitt population was also subject to strong competition with brook 
trout in the headwater reaches and brown trout in the lower reaches.  Lahontan cutthroat trout in 
the Sage population are isolated above a man-made partial barrier and express a resident life 
history strategy.  
Table 1.  Populations, existence status, and life history of the Quinn River Lahontan Cutthroat Trout SMU. 

Exist  Population Description Life History 
No McDermitt McDermitt, Cottonwood, Payne, Indian creeks , Riser creek 

and tributaries 
      -- 

No Tenmile  Tenmile Creek       -- 
Yes Sage Sage and Line Canyon Creeks Resident  
No Oregon Canyon Oregon Canyon Creek       -- 

 
Lahontan cutthroat trout from Sage Creek were transplanted into Tenmile Creek as a 
conservation measure.  Since then they have hybridized with rainbow trout and pure Lahontan 
cutthroat trout no longer exist in Tenmile (R. Perkins, ODFW Ontario field office, pers. 
Comm..).  Cutthroat trout were also introduced in Indian Creek (McDermitt population) in 1980 
and 1981 (Hanson et al. 1993).  Recent population surveys found cutthroat trout x rainbow trout 
hybrids in upper Indian Creek.  Pure Lahontan cutthroat trout were not found and are considered 
extinct (ODFW Aquatic Inventory Project, unpublished data; M. Peacock and L. Briggs, 
University of Nevada, Reno, unpublished data).   

Pure Lahontan cutthroat trout from Sage and Line Canyon creeks were introduced into Corral 
Canyon Creek (NV) as a conservation measure, to prevent the loss of the last population of pure 
Lahontan cutthroat trout in the basin, and to spread the risk of extinction. 

Lahontan cutthroat trout are present in seven creeks in the Quinn River basin in Nevada; 
Washburn, Crowley, Eight-mile, South Fork Flat, Rebel, and Rock creeks, and the East Fork 
Quinn River.  Status of these populations is not evaluated in this review.   

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of Lahontan 
cutthroat trout distribution developed by ODFW (Hanson 1999).  A population fails the criterion 
if distribution is: 1) less than ten km or 2) not connected to other populations.    

Distribution of Lahontan cutthroat trout in the Oregon portion of the Quinn River Basin is 
limited to 15 km in Sage and Line Canyon creeks (Table 2).  The Sage population is isolated 
above a man-made barrier intended to slow the invasion of introduced rainbow trout and other 
non-native species (ODFW unpublished data).  The initial barrier was not as much a vertical 
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structure, as a myriad of irrigation networks and channels that were difficult for fish to negotiate.  
Strategically placed boulders in a steep cascade were also thought to make passage challenging 
for trout.  In 2002 the NW DPS Recovery Team installed a full spanning gabion barrier.  The 
purpose of the barriers is to prolong the invasion of rainbow trout long enough to implement a 
sound and effective conservation plan.  Given the isolated nature of the Sage population and its 
inability to mix with other populations, it fails the distribution criterion.  
Table 2.  Distribution data used to evaluate Quinn River Lahontan cutthroat trout populations. 

Population Distribution (km) Connected to Other Pops. Pass/Fail 
McDermitt Extinct population  
Tenmile Extinct population  
Sage 15.4 No Fail 
Oregon Canyon Extinct population  

Abundance 
The abundance criterion was evaluated according to the number of reproductive adults present in 
each population.  For the purposes of this review, populations with fewer than 50 adults fail the 
interim criterion.  The sum of interconnected populations also must exceed 500 adults to avoid 
the risk of genetic drift.  Thus an SMU or an isolated population must exceed 500 adults in order 
to pass the abundance criterion. 

In 1992 Nevada Department of Wildlife reported estimates of 50 Lahontan cutthroat trout in each 
of Sage and Line Canyon creeks (Hanson et al. 1993). 

In 1996 ODFW conducted a population survey to estimate abundance of Lahontan cutthroat trout 
in the McDermitt Creek basin using a stratified, systematic sample design (ODFW Aquatic 
Inventory Project, unpublished data).  Lahontan cutthroat trout were detected only in Sage and 
Line Canyon creeks above a man-made barrier.  The population was estimated at 7,340 (+\- 
12%) age 0+ fish and 1,790 (+\- 20%) 1+ fish.  For the purposes of this review, cutthroat trout 
age three years and greater are considered reproductive adults.  Based on a length frequency 
distribution, fish age three years and greater comprised 11% of the population.  Given that the 
number of adults was estimated to be fewer than 500 adults, the Sage population fails the 
abundance criterion (Table 3). 
Table 3.  Estimated adult abundance of Quinn River Lahontan cutthroat trout populations (ODFW Aquatic 
Inventory Project, unpublished data).  

Population Estimated Adult Abundance Pass/Fail 
McDermitt Extinct population 
Tenmile Extinct population 
Sage 197 Fail 
Oregon Canyon Extinct population 

Productivity 
Data available to appropriately evaluate the productivity criterion are insufficient.  Data are not 
available to quantitatively assess productivity and the intrinsic potential population increase for 
redband trout in the Quinn River SMU.  In the absence of these data a qualitative assessment of 
the productivity criterion is based on distribution and abundance, connectivity, life history, 
habitat quality, and presence of non-native species.  For the purposes of this review, current 
distribution and abundance is treated as an indication of past population trend.  A population that 
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is widely distributed and exhibits high densities is assumed to have minimally rebounded from 
past drought or disturbance events.  Connectivity to a diversity of high quality habitats capable of 
supporting multiple life history during extreme environmental conditions enables populations to 
rebound quickly.  The expression of a migratory life history can produce large, highly fecund 
adults that further increases the intrinsic productivity.  Thus, a population passes the criterion if it 
is 1) connected to habitat capable of supporting multiple life histories and/or serving as refuge 
during periods of environment constraint, 2) widely distributed, and 3) relatively abundant.  A 
population may also pass the criterion if data indicate an increasing or stable trend in abundance.  
These qualities suggest populations are resilient and minimally able to rebound rapidly after 
periods of low abundance.  This assessment, however, does not attempt to describe the degree to 
which populations may rebound.  A population may pass the productivity criterion and not attain 
total abundance equivalent or greater than that prior to the previous low period.  The presence of 
non-native species, hatchery fish, or significant habitat degradation may negatively affect 
productivity and cause a population to fail the criterion.   

Although productivity appears to be adequate for the population to persist through drought years, 
the productivity of the Sage population is likely limited by poor habitat quality, inbreeding 
depression, absence of a migratory life history, and isolation (Coffin and Cowan 1995).   
Table 4.  Factors influencing productivity of Quinn River SMU cutthroat trout populations. 

Population Factors Pass/Fail 
McDermitt Extinct Population  
Tenmile Extinct Population  
Sage Extremely limited distribution and abundance; poor habitat quality; lack of 

migratory life history; isolated; possible inbreeding depression (USFWS 1995). 
Fail 

Oregon Canyon Extinct Population  

Reproductive Independence 
Populations of Lahontan cutthroat trout in the Sage population are native fish sustained by 
natural production.  There are no documented stocking events.  The Sage population passes the 
reproductive independence criterion.       

Hybridization 
Hybridization with rainbow trout disrupts important long-term adaptations of cutthroat trout 
(Lundquist and Allendorf  2002) and is considered a significant threat to Lahontan cutthroat trout 
populations.  Introduced hatchery rainbow trout and cutthroat trout x rainbow trout hybrids are 
prevalent in the McDermitt Creek basin (ODFW Aquatic Inventory Project, unpublished data).  
Hybridization with rainbow trout is the primary cause of extinction of pure Lahontan cutthroat 
trout in Tenmile, McDermitt, and Oregon Canyon populations (Hanson et al. 1993, R. Perkins, 
ODFW Ontario Field Office, personal communication).  

A man-made barrier on Sage Creek was designed to slow the invasion of non-native rainbow 
trout.  Genetic analysis of fish captured in Sage and Line Canyon creeks documented 20% of the 
samples in Sage Creek were cutthroat trout x rainbow trout hybrids.  Samples from Line Canyon 
were all pure Lahontan Cutthroat trout (M. Peacock and L. Briggs, University of Nevada, Reno, 
unpublished data).  Any degree of hybridization is considered a significant impact given the 
small population size of the pure cutthroat trout in the SMU.  The Sage population fails the 
hybridization criterion. 
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Assessment Conclusions 
Lahontan cutthroat trout populations in the Quinn River basin are remnants of a larger population 
inhabiting pluvial Lake Lahontan during the Pleistocene era. The Quinn River Lahontan 
Cutthroat Trout SMU is comprised of four populations, three of which are now extinct due to 
hybridization with non-native rainbow trout.  Sage Creek is the only population to persist in the 
SMU, has an extremely limited distribution and abundance, and is vulnerable to hybridization.  
The population is located above a barrier designed to slow the invasion of rainbow and hybrid 
trout.  Eight populations exist in Nevada and are not evaluated in this review.  The SMU meets 
one of the six interim criteria and is classified as ‘at risk’(Figure 1).  Limited data sets and 
inferences from other information for populations in this SMU provide a qualified level of 
confidence in the assessment of the interim criteria.  
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Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Westslope Cutthroat Trout 

Existing Populations 
Oregon populations of westslope cutthroat trout are disjunct from their greater contiguous 
distribution in the Upper Missouri and Columbia basins of Montana and Idaho (Behnke 1992).  
The Westslope Cutthroat Trout SMU is comprised of 17 populations in the upper mainstem John 
Day River basin (Table 1).  Populations were identified according to those defined in the 
interagency westslope cutthroat trout range-wide assessment (Shepard et al. 2003).  The 
interagency assessment identified westslope cutthroat trout in Laycock Creek and the Upper John 
Day Complex as a single population.  This review considers trout in Laycock Creek as a separate 
population from the Upper John Day Complex due to the significant distance between the two 
creeks.  Most populations express a resident life history strategy, although, migratory forms exist 
in the Upper John Day Complex and possibly in the Canyon Complex (Hemmingsen 1999a, 
Shepard et al. 2003). 
Table 1.  Populations, existence status, and life history of the John Day Westslope Cutthroat Trout SMU. 

Exist  Population Description Life History 
Yes Upper John Day 

Complex 
Includes upper mainstem river and tributaries. Resident / Migratory 

Yes Strawberry Strawberry, Slide, and Squaw Creeks. Resident 
Yes Dixie Dixie and Standard Creeks. Resident 
Yes Indian Indian, Little Indian, and Overholt Creeks. Resident 
Yes Bear Bear Creek. Resident 
Yes Pine Pine Creek. Resident 
Yes Dog Dog Creek. Resident 
Yes Little Pine Little Pine Creek. Resident 
Yes Canyon Complex Includes Berry, Crazy, and Canyon creeks and 

tributaries. 
Resident / migratory 

Yes Laycock Laycock Creek.  
Yes Ingle Ingle Creek. Resident 
Yes Beech Upper Beech, Bear, Cottonwood, and Lake creeks. Resident 
Yes McClellan McClellan Creek. Resident 
Yes Birch Birch Creek. Resident 
Yes Moon Moon Creek. Resident 
Yes Belshaw Belshaw Creek. Resident 
Yes Fields Fields, Last, Buck Cabin, and Wickiup creeks. Resident 

 
Three populations exist in the North Fork John Day basin, Desolation Creek, Lake Creek and 
Clear Creek.  These populations are naturalized cutthroat trout, established through inter-basin 
transfers and plantings of hatchery fish (Gunckel 2002).  The Desolation and Clear Creek 
populations were established in 1960 with westslope cutthroat trout from Deardorff Creek 
(Upper John Day Complex population) in order to provide a cold water fishery in the area.  Olive 
Lake, the source of Lake Creek, was repeatedly planted with a variety of cutthroat trout 
subspecies, including westslope, between 1896 and 1994 (Gunckel 2002).  Because westslope 
cutthroat trout never occupied the North Fork Basin historically and these three populations were 
established through stocking activities, the three populations in the North Fork John Day River 
are not evaluated in this assessment. 
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Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of westslope 
cutthroat trout distribution developed for the interagency westslope cutthroat trout range-wide 
assessment (Shepard et al. 2003). Measures quantifying historical distribution are derived from 
those delineated in the assessment (Shepard et al. 2003) and includes most tributary streams 
represented in a 4th field HUC. A population fails the criterion if distribution is: 1) less than ten 
km, 2) not connected to other populations, or 3) occupies less than 50% of the historical 
distribution.  Although the original distribution of westslope cutthroat trout is not known with 
certainty (Behnke 1992), European exploration of the west (~1800s) is considered as the 
benchmark time for the historical distribution of westslope cutthroat trout (Shepard et al. 2003). 

Distribution of westslope cutthroat trout is highly fragmented and limited to headwater streams 
in the upper John Day River basin.  The upper John Day Complex is the only population to pass 
the distribution criterion (Table 2).  This population occupies 54% of the historical distribution, is 
distributed over 92 km, and potentially is connected to other populations through  large river 
migratory corridors.  The remaining populations fail the distribution criterion either because they 
occupy less than ten km of stream distance or 50% of the historical distribution.  The Birch 
population is isolated above an impassable diversion dam that prohibits connectivity to other 
populations and larger stream habitats (Shepard et al. 2003).  Even though populations may still 
have access to migratory corridors, most populations are isolated from each other during the 
summer months due to elevated water temperatures and low flows (Kostow 1995).  Functionally, 
these populations are isolated from each other due to the lack of movement, seasonal 
connectivity, and long distances between populations (Shepard et al. 2003). 
Table 2.  Distribution data used to evaluate westslope cutthroat trout populations (Shepard et al. 2003). 

Population Distribution (km) % of Historical 
Connected to 
Other Pops. Pass/Fail 

Upper John Day Complex 92.6 54 Yes Pass 
Strawberry 20.9 33 Yes Fail 
Dixie 18.5 32 Yes Fail 
Indian 24.6 37 Yes Fail 
Bear 2.0 5 Yes Fail 
Pine 6.4 17 Yes Fail 
Dog 2.8 23 Yes Fail 
Little Pine 3.6 44 Yes Fail 
Canyon Complex 72.2 31 Yes Fail 
Laycock 21.1 21 Yes Fail 
Ingle 5.2 24 Yes Fail 
Beech 34.7 15 Yes Fail 
McClellan 5.8 52 Yes Fail 
Birch 6.9 22 No Fail 
Moon 6.6 27 Yes Fail 
Belshaw 7.6 19 Yes Fail 
Fields 10.8 23 Yes Fail 

Abundance 
Data appropriate to estimate abundance of each population is unavailable.  Actual population 
sizes of westslope cutthroat trout are unknown.  Instead, the abundance criterion is evaluated 
using two metrics developed and evaluated for the Interagency Westslope Cutthroat Trout 
Range-wide Assessment (Shepard et al. 2003).  The first metric is a rough estimate of population 
size categorized as ‘<50’, ‘50-500’, ‘500-2,000’, or ‘>2,000’ adults.  This review acknowledges 
the course nature of thes abundance categories, but given the paucity of data they represent our 
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‘best guess’and are adequate for classifying abundance and describing status.  The second metric 
is a qualitative characterization of density of adults and subadults as it relates to site potential: ‘at 
or above site potential’, ‘slightly below site potential’, or ‘significantly below site potential’.  
Site potential classifications are based on how similar the measured abundance was to measured 
abundances from areas of similar types of habitat that were not impacted by human activities.  
Where no field data were available, abundance classes were subjective and based, to a large 
extent, on the quality of the habitats occupied.  Populations rated as ‘< 50 adults’ are considered 
to be at risk of inbreeding and failed the distribution criterion.  Populations estimated as ‘50 – 
500 adults’ failed the criterion if density was rated as ‘significantly below site potential’.  
Populations greater than 500 adults or those estimated between 50 and 500 adults and densities 
classified as ‘at or above site potential’ or ‘slightly below site potential’ passed the abundance 
criterion (Table 3). 

Since many westslope cutthroat trout populations are on private land, access for data collection 
and monitoring is limited.  Thus many of the classifications are judgment calls made by local 
professional biologists.  The exceptions are the John Day, Strawberry, Indian, Bear, and Fields 
populations where ratings and estimates of population size are supported by multiple 
observations, field surveys, and data (Shepard et al. 2003) and classifications are made with 
greater certainty.   
Table 3.  Estimated adult abundance and density of westslope cutthroat trout populations (Shepard et al. 
2003).  

Population Estimated Adult 
Abundance 

Density Relative to Site 
Potential Pass/Fail 

Upper John Day Complex 500 – 2,000 Slightly below Pass 
Strawberry 50 - 500 Slightly below Pass 
Dixie 50 - 500 Significantly below Fail 
Indian 50 - 500 Slightly below Pass 
Bear < 50 Significantly below Fail 
Pine 50 - 500 Significantly below Fail 
Dog < 50 Significantly below Fail 
Little Pine < 50 Significantly below Fail 
Canyon Complex 500 – 2,000 Significantly below Pass 
Laycock -- Significantly below Fail 
Ingle < 50 Significantly below Fail 
Beech 50 - 500 Significantly below Fail 
McClellan 50 - 500 -- Pass 
Birch < 50 Significantly below Fail 
Moon 500 – 2000 -- Pass 
Belshaw 50 - 500 Significantly below Fail 
Fields 50 - 500 At or above Pass 
-- not rated 

Productivity 
Quantitative data appropriate to assess productivity of westslope cutthroat trout populations are 
not available. Information detailing population trends and productivity do not exist. Instead, the 
productivity criterion is assessed using a classification system developed for the interagency 
westslope cutthroat trout range-wide assessment (Shepard et al. 2003).  Each population is 
classified as one of four categories.  Populations classified as ‘increasing or stable’ and ‘reduced 
from potential but stable’ passed the productivity criterion.  Populations fail the criterion if they 
are classified as ‘reduced and declining’ or ‘reduced and declining rapidly’.  These populations 
are typically characterized by year class failures, heavy angling pressure, fair to poor habitat 
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quality, or severe competition with non-native species. Since field data are not available for all 
populations except John Day and Canyon complexes, populations are assessed based on 
professional judgment of local biologists.   

The Laycock population is not separately rated and is assumed to be similar to neighboring 
populations.  Belshaw, Birch, and Bear populations fail the productivity criterion.  The Bear 
population was noted to be declining rapidly (Table 4).   
Table 4.  Population trend of westslope cutthroat trout populations (Shepard et al. 2003).  

Population Population Trend Pass/Fail 
Upper John Day Complex Reduced, but stable Pass 
Strawberry Reduced, but stable Pass 
Dixie Reduced, but stable Pass 
Indian Reduced, but stable Pass 
Bear Reduced, declining rapidly Fail 
Pine Reduced, but stable Pass 
Dog Reduced, but stable Pass 
Little Pine Reduced, but stable Pass 
Canyon Complex Reduced, but stable Pass 
Laycock -- Pass 
Ingle Reduced, but stable Pass 
Beech Reduced, but stable Pass 
McClellan Reduced, but stable Pass 
Birch Reduced, declining Fail 
Moon Reduced, but stable Pass 
Belshaw Reduced, declining Fail 
Fields Reduced, but stable Pass 
-- not rated 

Reproductive Independence 
Data specific to reproductive independence and the potential influence of hatchery raised 
cutthroat trout do not exist for populations of westslope cutthroat trout.  This review uses current 
and historical stocking records to evaluate the risk of hatchery origin cutthroat trout to 
populations of native westslope cutthroat trout.  Populations where hatchery cutthroat trout are 
currently stocked fail the reproductive independence criterion.  In some instances genetic and 
meristic studies may describe the degree of introgression between stocks in specific locales.  A 
population passes the criterion if analyses show introgression is minimal. 

Populations of westslope cutthroat trout in the upper John Day basin are native fish sustained by 
natural production.  Only two documented stocking events are known.  In 1912 Yellowstone 
cutthroat trout were planted in Deardorff Creek (Upper John Day Complex).  In 1931, 117 
cutthroat trout were stocked in Strawberry Lake (subspecies unknown) (Gunckel 2002).  Neither 
of these events likely impacted westslope cutthroat trout.  Cutthroat trout are not currently 
stocked in the basin and thus all populations pass the reproductive independence criterion.       

Hybridization 
Effects of hybridization with rainbow trout can be detrimental and are a threat to the continued 
existence of native westslope cutthroat trout populations.  Introgression between the two species 
can result in the loss of important local adaptations that have evolved over thousand of years 
(Lundquist and Allendorf 2002, Allendorf et al. 2004).  However, the degree of risk associated 
with hybridization is complex and difficult to evaluate.  Westslope cutthroat trout hybridize with 
both non-native hatchery rainbow trout (anthropogenic hybridization) and native redband trout 
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(natural hybridization).  Hybridization with hatchery rainbow trout is clearly a threat to native 
cutthroat trout populations, but natural hybridization with native rainbow trout is part of the 
natural evolutionary process (Allendorf et al. 2001).  For the purposes of this review, natural 
hybridization is not considered to significantly impact westslope cutthroat trout populations.  
However, it is recognized that human induced habitat degradation may influence the speed and 
degree to which natural hybridization occurs.  Pure westslope cutthroat trout persist in zones of 
allopatry where habitat conditions maintain some separation between the two species because of 
differences in habitat preferences.  In cases where habitat degradation has eliminated or 
contracted zones of allopatry, pure westslope cutthroat trout populations may be in danger of 
extinction.    

Westslope cutthroat trout x rainbow trout hybridization appears to be extensive in the John Day 
basin where both species are sympatric (Howell and Spruell 2003).  Preliminary results of a 
study to describe the population structure and hybridization patterns of Oregon westslope 
cutthroat trout found evidence of hybridization in all of seven populations sampled 
(Hemmingsen and Starcevich 2001, Howell and Spruell 2003), however whether the rainbow 
trout in some populations are native or hatchery origin is unknown. 

Hatchery rainbow trout were extensively planted in the John Day River and Canyon Creek 
before the stocking program ceased in 1997.  Almost a half million fish were planted in the upper 
John Day River between 1948 and 1988.  One million hatchery rainbow trout were stocked in 
Canyon Creek and Canyon Meadow Reservoir between 1925 and 1997 (Gunckel 2002).   
Hatchery origin rainbow trout were also planted in Fields Creek (1940), Strawberry Lake (1928-
1941), and Beech Creek (1953) (Gunckel 2002).  The degree to which these hatchery rainbow 
trout were able to persist is unknown, and it is undetermined if these fish moved into the upper 
tributaries of the John Day River where cutthroat trout reside.  This review assumes hatchery 
rainbow trout moved into westslope cutthroat trout populations where barriers did not block 
access.  

For the purposes of this review westslope cutthroat trout populations fail the hybridization 
criterion if hatchery rainbow trout were either planted on top of westslope cutthroat trout or had 
access from other stocking locations in nearby streams.  Populations located above barriers to 
passage and that have no records of stocking pass the criterion. These populations likely contain 
native redband trout that co-evolved with westslope cutthroat trout (T. Unterwegner, ODFW 
John Day Field Office, personal communication). In instances where rainbow trout origin is 
uncertain cutthroat trout populations fail the criterion until genetic analysis can provide further 
insight (Table 5). 

Some streams containing westslope cutthroat trout were never planted with hatchery rainbow 
trout or hatchery steelhead and are above water diversions or manmade dams that act as barriers 
to hatchery rainbow and even steelhead (T. Unterwegner, ODFW John Day Field Office, 
personal communication).  These streams include Indian, Pine, Ingle, McClellan, Laycock, 
Birch, and Moon creeks (Shepard et al. 2003, T. Unterwegner, ODFW John Day Field Office, 
personal communication).  Dog and Little Pine creeks are difficult for hatchery fish to access due 
to steep gradients, small irrigation diversions and mining activity that blocks passage.  These 
streams contain native redband trout and are considered to not have been influenced by hatchery 
rainbow trout or hatchery trout. 
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Table 5.  Occurrence of hatchery rainbow trout and evaluation of the hybridization criterion for the John 
Day Westslope Cutthroat Trout SMU.  Stocked = hatchery rainbow trout stocked in or near the population.  
Barrier = a barrier blocks passage of hatchery rainbow trout and therefore are not present in the population. 

Population Hatchery Rainbow Trout Pass/Fail 
Upper John Day Complex Stocked Fail 
Strawberry Stocked Fail 
Dixie Unknown Fail 
Indian Barrier Pass 
Bear Unknown Fail 
Pine Barrier Pass 
Dog Barrier Pass 
Little Pine Barrier Pass 
Canyon Complex Stocked Fail 
Laycock Barrier Pass 
Ingle Barrier Pass 
Beech Stocked Fail 
McClellan Barrier Pass 
Birch Barrier Pass 
Moon Barrier Pass 
Belshaw Unknown Fail 
Fields Stocked Fail 

 

Assessment Conclusions   
All westslope cutthroat trout in Oregon exist in the John Day River Basin.  These populations are 
disjunct from the greater contiguous distribution in the Upper Missouri and Columbia basins of 
Montana and Idaho.  The Westslope Cutthroat Trout SMU consists of 17 population in the upper 
mainstem John Day River Basin.  Distribution is highly fragmented and abundance and 
productivity are depressed.  The SMU meets three of the six interim criteria, and is classified as 
‘at risk’ (Figure 1). Limited data sets and inferences from other information for populations in 
this SMU provide a qualified level of confidence in the assessment of the interim criteria.  
 

Percent of Populations Meeting Criteria
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Figure 1.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Bull trout were assessed using criteria similar to those designed for anadromous salmon species.  
However, due to differences in ecology and life history and data limitations methods to evaluate 
the interim criteria are altered to more appropriately assess Oregon’s bull trout populations.  
These modifications reflect the intent of each criterion and identify populations and SMUs at 
risk.  Changes and substitutions are described below.   

Species Management Units and Populations 
Bull trout Species Management Units were identified in concordance with USFWS recovery 
units since both delineations are derived from similar biological and geographical characteristics.  
Alignment of ODFW SMUs and USFWS recovery units will help facilitate interagency 
management and recovery plan implementation.  The exception is the Umatilla/Walla Walla 
recovery unit, which was split into separate SMUs, one for each drainage, because movement 
between SMUs is considered rare, and ecological characteristics of the basins appear to be 
distinctly different.   

Similarly, populations identified in this status review are those defined by the USFWS Bull 
Trout Draft Recovery Plan (USFWS 2004), Buchanan et al. (1997), and Ratliff and Howell 
(1992).  These population delineations are based on geographical, physical, and thermal isolation 
of the spawning distribution, movement and life history information, and professional judgment 
of local and regional biologists.  Any modification to the USFWS delineation of populations is 
noted within the assessment of the respective SMU. 

Existing Populations 
Assessment methods followed those outlined for anadromous salmon and steelhead, and is based 
on whether a population is considered extinct and not at risk of extinction in the near future.   

Distribution 
The distribution of bull trout within a drainage is influenced by the geography and connectivity 
of the channel network, water quality, and the physical character of the instream and riparian 
habitat (Dambacher and Jones 1997, Rieman and McIntyre 1993).   Bull trout typically reside in 
mid to low order streams with cold water (Rieman and McIntyre 1995), high amounts of in-
channel wood and shade, and low amounts of fine sediment and bank erosion (Dambacher and 
Jones 1997, Fraley and Shepard 1989, Kitano et al. 1994).  Therefore, bull trout are sensitive to 
changes in stream condition caused by land use activities associated with mining, forestry, and 
agriculture.   

Bull trout will exploit a wide diversity of habitat when given the opportunity.  The more diverse 
the available habitat the greater the likelihood that bull trout will express multiple life history 
strategies, display higher phenotypic diversity, and access refuge from environmental alterations.  
Thus, the extent and quality of habitat are vital to the persistence and long term health and 
productivity of populations. 

The distribution criterion for anadromous species is based on either the current distribution or the 
accessible range as they compare to historical range.  Data describing complete historical and 
current extent of bull trout are not always available and difficult to acquire.  Available data are 
inconsistent; accuracy and precision varies between basins and subbasins according to the 
frequency of documented historical observations and the effort invested to determine presence 
and distribution of bull trout.  Thus, the current and historical distribution of bull trout in a 
population or SMU is difficult to consistently describe. 
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Similarly, the degree to which habitat remains assessable to bull trout is difficult to evaluate.  
Because bull trout are sensitive to poor water quality and habitat degradation, the degree to 
which habitat remains accessible depends on stream conditions, which fluctuate year around.  
Impacts of habitat quality on bull trout distribution are difficult to document and not fully 
described in every basin.  It is easy to assume impassable barriers will truncate the amount of 
assessable habitat of salmon and steelhead populations, however the same is not always true for 
bull trout.  In many instances bull trout are present both above and below an impassable barrier 
(natural or man-made) and, as a result, the total length of distribution does not change but the 
upstream population is isolated from others in the SMU.  Hence, the evaluation of the 
distribution criterion as written for salmon and steelhead will result in inaccurate and 
inconsistent results for bull trout. 

Since only a few SMUs have data pertaining to the historical distribution of bull trout, 
assessment of the distribution criterion also evaluates the current extent of the spawning 
distribution and whether a population is isolated from other populations.  We chose to consider 
only spawning, juvenile rearing, and resident distribution because this distribution is relatively 
well identified, whereas the location of rearing and overwintering adults is only vaguely 
determined and the extent of fluvial migrations is poorly described.  Only recently, through radio 
telemetry studies and passive integrated transponder (PIT) tag technology, has the distribution of 
the sub-adult and migratory adult lifestages become better understood.   

A population is considered to pass the distribution criterion if spawning and resident distribution 
is: 1) more than ten km (six miles), 2) regularly (1-5 years) connected to other populations, and 
3) known to occupy more than 50% of its historical distribution when those data are available.  
Given the non-anadromous life history and inconsistency of state wide datasets, the combination 
of these three metrics will identify populations with significantly limited distributions.  
Populations with a limited spawning and resident distribution are considered at greater risk to 
environmental perturbations and stochastic events.  They may also have a lower potential to 
maintain adequate abundance to prevent impacts of inbreeding and genetic drift.  Based on 
professional knowledge of average density and abundance necessary to support a small bull trout 
population (Reiman and Allendorf 2001), this review considers ten kilometers the absolute 
minimum distance below which managers should take note of population status.  Also, if a 
population is isolated from other populations then it may be limited in genetic diversity and 
unable to mix with other populations, potentially putting a small population at risk.   

The distribution criterion was assessed using a 1:100,000 scale GIS datalayer of bull trout 
distribution (Hanson 2001).  The datalayer classified stream reaches into four categories 
according to bull trout use: 1) spawning, rearing, or resident bull trout, 2) historical distribution 
(pre-1990), 3) migration corridors or rearing areas for fluvial bull trout, and 4) probably 
extirpated.  The ‘spawning, rearing, or resident bull trout’ category represents current 
distribution.    When applicable, the ‘historical distribution’ and ‘probably extirpated’ categories 
were combined and used to calculate the percent of historical distribution currently occupied by 
bull trout. The ‘historical distribution’ classification is considered incomplete, and not 
representative of the absolute historical distribution.  It is important to note that these data are 
primarily based on summer distribution sampling that often reflects the most restricted 
distribution. Also, current distribution is limited by where biologists have looked and doesn’t 
necessarily reflect absolute distribution.  In many basins adequate resources are not available to 
implement appropriate survey methods to detect absence and current extent throughout all 
habitats. 
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Abundance 
The abundance criterion for populations of anadromous species was evaluated based on 
reference levels, determined from either habitat capacity data or 30 year datasets of abundance.  
These types of data are not available for bull trout.  The longest data set representing bull trout 
abundance is eighteen years in the Deschutes basin, most other datasets contain fewer than ten 
years.  As a result reference levels of abundance for each bull trout populations can not be 
calculated and the criterion can not be assessed in the same manner as anadromous species. 

Instead this review followed guidelines developed specifically for bull trout by Rieman and 
Allendorf (2001) to identify populations at risk of inbreeding effects and genetic drift.  They 
estimate 50 - 100 spawning adults are necessary to minimize the risk of inbreeding and 500 - 
1000 spawning adults are required to minimize the effects of genetic drift.  Therefore 
populations of bull trout with fewer than 100 spawning adults are considered at risk of 
inbreeding and fail the interim risk criteria.  The sum of interconnected populations also must 
exceed 1,000 adults to avoid risk of genetic drift.  Thus an SMU or an isolated population must 
total greater than 1,000 reproductive adults in order to pass this criterion. 

Rigorous population estimates for bull trout are rare.  Most measures of abundance used in this 
review are based on average census redd counts, expanded by a 2.3 fish per redd conversion 
factor (Ratliff et al. 1996, Dunham et al. 2001).  Redd counts are highly variable and a high 
degree of statistical error is common (Dunham et al. 2001).  Data presented on abundance should 
be viewed as a general estimate of adult abundance and not a quantitative assessment.  More 
rigorous evaluation of abundance will be addressed in the conservation plan process. In cases 
where general estimate of abundance are not available this review relied on estimates based on 
professional judgment and the Bull Trout Draft Recovery Plan (USFWS 2004). 

Productivity 
The productivity criterion for salmon and steelhead is based on spawner-recruit relationships, 
where a population must express an intrinsic productivity of at least 1.2 naturally-produced adult 
offspring per parent in three of the last five years.  Equivalent datasets describing bull trout 
productivity do not exist.  Age at maturity, number of years between spawning events, and other 
life history characteristics for most bull trout populations are still unknown.  Thus the assessment 
of the productivity criterion based on a spawner recruit relationship is not possible. 

Instead the criterion is based on population trend of abundance.  A population passes the 
criterion if the abundance trend appears stable or increasing in the past five years.  A decreasing 
trend is cause for a population to fail the criterion.  Trends in abundance for most SMUs were 
evaluated using data sets of annual census redd counts.  This review recognizes the difficulties 
associated with characterizing population trend using redd counts given the inherent variability 
in redd detection and sources of statistical error (Dunham et al. 2001, Maxell 1999, Rieman and 
Myers 1997).  In addition trends are more difficult to detect in small populations and over short 
temporal scales.  Given that there are very few datasets available, the evaluation of the 
productivity criterion based on redd counts and population trend is made with caution and 
subject to uncertainty. 

In cases where annual redd counts or other estimates of abundance do not exist or do not 
incorporate the past five years the productivity criterion was based on a qualitative evaluation of 
distribution and abundance, connectivity, life history, and presence of non-native species.  A 
population passes the criterion if it is widely distributed and relatively abundant or if there are 
indications of an increasing or stable trend in abundance.  These qualities suggest populations are 
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minimally able to sustain current abundance.   The presence of a migratory life history and 
connectivity between populations and a diversity of habitats also increases the potential of a 
population self-sustaining.  Large migratory adults are also more fecund and are able to create 
deeper redds which are likely more secure from scour in winter flows and spring freshets and 
redd superimposition of other fall spawning species.  The presence of non-native species or 
significant habitat degradation may negatively affect productivity. 

We acknowledge that including measures of distribution and abundance may be redundant with 
other criteria, however given the lack of adequate data pertaining to this criterion these data 
present the best surrogate.  In light of this, the assessment of the productivity criterion gives 
greater weight to life history, habitat quality, and presence of non-native species. 

Reproductive Independence 
All bull trout in Oregon are native fish sustained by natural production.  No hatchery bull trout 
programs currently exist, therefore a metric to evaluate the reproductive independence criterion 
is not necessary.   

Hybridization 
Non-native brook trout are widespread throughout the range of bull trout and are present in many 
of the same watersheds as a result of hatchery outplantings and natural production (Rieman et al 
1997, Thurow et al. 1997, Rieman and McInyre 1993).  Where bull trout and brook trout co-
occur hybridization is probable as both species are fall spawners and spawn in streams with 
similar water quality and habitat characteristics (Fraley and Shepard 1989; Kitano et al. 1994).  
A high degree of hybridization can result in reduced productivity and the loss of unique genetic 
characteristics. 

A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare (hybridized individuals comprise <5% of the population) or non-existent.  We recognize 
the challenges associated with field identification of hybridized individuals and the potential for 
error.  For most populations the degree of hybridization is not quantified, but professional 
judgment and the frequency of hybrids encountered during sampling provides a general 
indication.  In cases where little or no information is available and bull trout and brook trout are 
sympatric, this review assumes hybrids are common.  
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Klamath Lake Bull Trout 

Existing Populations 
The Klamath Lake Bull Trout SMU is comprised of seven existing populations and four 
populations classified as extinct or functionally extinct (Table 189).  Populations are concentrated 
in headwater streams of the Sycan (above Sycan Marsh) and Upper Sprague rivers, and 
tributaries of Klamath Lake.  Although bull trout are considered to have existed throughout the 
Klamath Basin (Buchanan et al. 1997), the identification and delineation of historical populations 
is challenging given the lack of data and historical observations.  Current and historical 
populations are based on those identified in the Klamath River Chapter of the Bull Trout Draft 
Recovery Plan (USFWS 2004), known spawning distribution, and professional judgment of 
agency biologists.   
Table 189.  Populations, existence status, and life history of the Klamath Lake Bull Trout SMU. 

Exist  Population Description Life History 
Yes Sun Sun Creek. Resident 
Yes Threemile Threemile Creek. Resident 
Yes Long Long and Calahan creeks. Resident 
Yes NF Sprague Upper North Fork Sprague River and tributaries 

including Sheepy, Boulder and Dixon creeks. 
Resident 

Yes Deming Deming Creek. Resident 
Yes Leonard Leonard Creek. Resident 
Yes Brownsworth Brownsworth Creek. Resident 
No Sevenmile Sevenmile Creek.  
No Cherry Cherry Creek.  
No Coyote Coyote Creek.  
No Upper Sycan Upper Sycan River above Sycan Marsh.  

 
In 1999 Crater Lake National Park began eradicating brook trout in Sun Creek using antimycin 
treatments.  During the eradiation process Sun Creek bull trout were transplanted into Lost Creek 
to protect against loss of the Sun Creek genetic stock (USFWS 2002).  Lost creek is not 
considered an existing population because it is an introduced experimental population, limited in 
extent and condition. 

The Coyote Creek (Sycan) population is considered functionally extinct.  Presence/absence 
surveys detected bull trout and brook trout x bull trout hybrids in the lower reaches of Coyote 
Creek in 2001 (USFWS 2004).  It is unknown if these fish are remnant of a historic population or 
recolonizing unoccupied habitat.  Coyote is treated as a historical population until spawning and 
reproduction can be documented. 

Bull trout in the North Fork Sprague population reside primarily in Boulder and Dixon creeks.  
Bull trout were also detected in Sheepy Creek in 2001, and large migratory individuals were 
observed in the North Fork Sprague River during presence/absence surveys in 1997 (USFWS 
2004).  It is unknown if fish in Sheepy Creek and North Fork Sprague River are indicative of 
individual populations or migrants from Boulder and Dixon Creeks.  Given the uncertainty of the 
population structure in the North Fork Sprague River Basin this review considers all bull trout in 
the basin as one population until data suggest a finer structure.  
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Large bull trout (>15") were detected in Long Creek in 1998.  Since then radio telemetry studies 
have demonstrated seasonal use by large bull trout in the lower portions of Long Creek and parts 
of the Sycan Marsh (USFWS 2004), indicating the migratory life history may still persist. 

Distribution 
Bull trout are thought to have occupied most of the Oregon portion of the Klamath River basin 
(Buchanan et al. 1997); however, complete historical distribution data are unavailable. Current 
spawning and resident distribution in Klamath basin is highly fragmented and limited to a few 
isolated headwater streams of Klamath Lake, Upper Sprague River and Upper Sycan River 
above Sycan Marsh.  High water temperatures, low flows, and irrigation diversions have isolated 
populations, minimizing the opportunity for bull trout to express a migratory life history, mix 
among populations, and colonize unoccupied habitats.     

Analysis of the distribution criterion is based on values published in the USFWS Bull Trout 
Draft Recovery Plan (2004) and 1:100,000 scale GIS hydrography of bull trout distribution 
(Hanson 2001, Buchanan et al. 1997).   These data are primarily based on summer distribution 
sampling that often represents the most restricted distribution.  A population passed the criterion 
if spawning, juvenile rearing, and resident distribution is 1) greater than ten km, 2) connected to 
other populations, or 3) occupies greater than 50% of the historic distribution where historic 
distribution data are available. Only the Brownsworth population passed the distribution criterion 
(Table 190). 
Table 190.  Distribution data used to evaluate Klamath Lake bull trout populations. 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

Sun 14.5 59 No Fail 
Threemile 1.4 25 No Fail 
Long 23.2 77 No Fail 
NF Sprague 9.0 15 No Fail 
Deming 6.4 37 No Fail 
Leonard 2.7 44 Yes Fail 
Brownsworth 15 100 Yes Pass 
Sevenmile Extinct Population 
Cherry Extinct Population 
Coyote Extinct Population 
Upper Sycan Extinct Population 

 
Threemile, North Fork Sprague, Deming, and Leonard populations failed the distribution 
criterion due to a limited spawning and rearing distribution, less than ten km.  Bull trout 
distribution in the North Fork Sprague population is limited to Boulder and Dixon creeks. Recent 
observations suggest the measured distribution in these creeks may be overestimated.  
Presence/absence surveys in 1998 did not detect bull trout in Boulder Creek (USFWS 2004), and 
more recent surveys only detected bull trout in North Fork Dixon Creek (W. Tinniswood, ODFW 
Klamath Fish District, personal communication). 

The extent of spawning distribution in Leonard, Deming, and Threemile has decreased since 
1990 (Hanson 2001).  These populations currently occupy less than 50% of their historical 
distribution and fail the criterion.   

Physical barriers in Deming, Sun, and Threemile prevent connection to migratory corridors and 
mixing among populations (USFWS 2004).  Water withdrawals on Deming Creek effectively 
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dewater the natural channel and strand fish below the diversion.  In addition, below the irrigation 
diversion, volcanic deposits cause the creek to flow subsurface, naturally isolating fish from the 
Sprague River.  Barriers were constructed on Sun Creek to prevent the recolonization of brook 
trout after they were eradicated from the upper reaches.  Although these barriers are effective at 
protecting bull trout from brook trout invasion, they prevent migratory bull trout from returning 
to Sun Creek and opportunities for mixing among populations in the future.  Threemile Creek is 
isolated above an impassable culvert.  Populations in each of the three watersheds, Klamath 
Lake, Sprague, and Upper Sycan, are unable to move between watersheds, further isolating 
populations and preventing mixing.  Only bull trout in Leonard and Brownsworth creeks have 
the potential to mix.   

Abundance 
Few data exist to accurately assess abundance of bull trout in the Klamath Lake SMU.  
Population estimates were conducted for most existing populations between 1989 and 1991 
(Buchanan et al. 1997, Ziller 1992, Dambacher et al. 1992) and have occurred more recently in 
Sun, Threemile and Brownsworth creeks (USFWS 2004; ODFW Klamath Fish District, 
unpublished data) (Table 191).  Populations that were quantitatively assessed within the past five 
years were evaluated based on a rough estimate of the number of adults (Buchanan et al. 1997, 
USFWS 2004).  At least three generations have passed since abundance estimates were collected 
in North Fork Sprague (Boulder/Dixon), Deming, and Leonard creeks and may not accurately 
represent current abundance.  The assessment of these populations is based on recent 
observational data and professional judgment of agency biologists.  

Populations of bull trout with fewer than 100 spawning adults are considered at risk of 
inbreeding and fail the interim risk criteria.  The sum of interconnected populations also must 
exceed 1,000 adults to avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus an SMU or 
an isolated population must total greater than 1,000 reproductive adults in order to pass this 
criterion. 
 Table 191.  Yearly estimated abundance of Klamath Lake bull trout populations (age 1+ fish). Quantitative 
assessment based on estimates from past five years (shaded). 

Population 1989 1991 1992-
1994 1994 1995 1996 1997 2000 2003 2004 Pass/Fail 

Sun 133a  120-360d     635d ~1100f >1500 f Pass 

Threemile      50e  91d 129d  Fail 

Long 
  above falls 

 841c,e  855c,e* 
394c,e 

 
202c,e 

     Fail 

NF Sprague 219b          Fail 

Deming 1,293b      1,470g    Pass 

Leonard 834b          -- 

Brownsworth 964b    956g   1,290h   Pass 

Sevenmile Extinct population 
Cherry Extinct population 
Coyote Extinct population 
Upper Sycan Extinct population 
a (Dambacher et al. 1992) 
b (Ziller 1992) 
c (ODFW Klamath Fish District, unpublished data) 
d (USFWS 2004) 
e (Buchanan et al. 1997)  
f (Buktenica, Crater Lake NP, pers. comm) 
g (ODFW Aquatic Inventory Project, Corvallis) 
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h (ODFW Klamath Fish District, 2000) 
 
Three populations pass the abundance criterion.  The assessment of the Sun and Brownsworth 
populations is based on estimates collected in the past five years.  This review assumes greater 
than 100 of the bull trout in each population were reproductive adults. These populations are not 
considered at risk of inbreeding.  Recent estimates of abundance in Deming Creek do not exist.  
The Deming population passes the criterion based on a high abundance prior to 1991 and in 
1997, good current habitat quality, and recent habitat improvement projects (e.g. road closures 
and addition of large wood) (R. Smith, ODFW Klamath Fish District, personal communication).   

The Threemile population likely contains fewer than 100 reproductive adults and therefore fails 
the abundance criterion.  Biologists have also observed deformed bull trout in this population.  
The cause of the deformities is unknown, but genetic effects of a small population size are 
suspected. 

Long and North Fork Sprague populations both failed the abundance criterion based on 
professional judgment.  Routine snorkel surveys conducted since 1998 suggest bull trout 
densities in Long Creek are declining (ODFW, USFS unpublished data), however the number of 
bull trout captured at a downstream trap located above Sycan Marsh has increased in recent 
years.  Bull trout abundance in North Fork Sprague River, specifically Boulder and Dixon 
creeks, is likely declining and precariously low.  Bull trout were not detected in presence/absence 
surveys for many years and recently were only found in North Fork Dixon Creek.  Bull trout 
were not detected at many sites where they were present in earlier surveys (W. Tinniswood, 
ODFW Klamath Fish District, personal communication). 

Adequate information pertaining to the Leonard population is lacking and therefore was not 
assessed.  The last population estimate was in 1991.  Since then no monitoring or management 
activities have occurred to provide the basis for a general assessment. 

A population size of 1,000 reproductive adults is necessary to minimize the effects of genetic 
drift (Rieman and Allendorf 2001).  Barriers, poor water quality, and lack of a migratory life 
history prevent bull trout in each watershed (Sprague, Sycan, and Klamath Lake) from mixing.    
Thus each watershed should contain a minimum of 1,000 reproductive adults capable of moving 
between populations.  Given these criteria, bull trout in each watershed and isolated population 
are considered at risk of genetic drift.   

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic rate of population 
increase for bull trout in the Klamath Lake SMU.  In the absence of these data the assessment of 
the productivity criterion is based on a qualitative evaluation of distribution and abundance, 
connectivity, life history, habitat quality, and presence of non-native species.  A population 
passes the criterion if it is widely distributed and relatively abundant or if there are indications of 
an increasing or stable trend.   The expression of a migratory life history and connectivity 
between populations and high quality habitats are also indicators of potentially increased 
productivity.  The presence of non-native species may negatively affect productivity and cause a 
population to fail the criterion if limited in other factors. 

Sun, Brownsworth, and Deming populations pass the productivity criterion based on professional 
judgment of agency biologists (Table 192).  Populations appear relatively abundant and data 
suggest a stable or increasing trend of abundance.  Brook trout have been removed from the Sun 
population and brown trout removal efforts have begun on Brownsworth. 
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Threemile, Long, and North Fork Sprague populations fail the criterion (Table 4).  Field surveys 
suggest abundance of these populations is decreasing over time.  The presence of non-native 
brook trout, lack of many large migratory fish, and the isolation of each population suggest 
decreased degrees of productivity.   

Data and field observations are not available to adequately assess the Leonard population.  This 
population was not evaluated 
Table 192.  Factors considered in the assessment of the productivity criterion of Klamath Lake bull trout. 

Population Factors Pass/Fail 

Sun Abundance appears to be increasing (Table 191); brook trout removal successful. Pass 
Threemile Extremely low abundance and isolated; brook trout removal successful. Fail 
Long Low density and apparently decreasing; brook trout present; recent observation of a 

migratory life history; able to express a migratory life history though not enough to 
impact population. 

Fail 

NF Sprague Low density; distribution and abundance declining; brown trout present; possibly able 
to express a migratory life history. 

Fail 

Deming Habitat quality is good and improving with recent projects; abundance apparently stable 
between 1991 and 1997 (Table 191). 

Pass 

Leonard Adequate information lacking. -- 
Brownsworth Habitat quality is good and improving; abundance trends stable; efforts to remove 

brown trout ongoing. 
Pass 

Sevenmile Extinct population 
Cherry Extinct population 
Coyote Extinct population 
Upper Sycan Extinct population 

Reproductive Independence 
All populations in the Klamath Lake Bull Trout SMU are native fish sustained by natural 
production and pass the reproductive independence criterion.     

Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For most populations the degree of hybridization is not quantified, but 
professional judgment and the frequency of hybrids encountered during sampling provides a 
general indication.  In cases where little or no information is available and bull trout and brook 
trout are sympatric, this review assumes hybrids are common. 

The first recorded planting of brook trout in Klamath Basin streams was in 1925.  Brook trout 
were regularly stocked in streams throughout the basin until 1968 and the last stocking event was 
recorded in Sycan River in 1975.  Brook trout currently are present in Threemile, Long, and Sun 
creeks. 

Brook trout in Sun and Threemile creeks have been successfully removed from reaches where 
bull trout occur (M. Buktenica, Crater Lake National Park, personal communication; Smith and 
Tinniswood 2002).  These populations pass the hybridization criterion.  Crater Lake National 
Park biologists eradicated brook trout from the upper reaches of Sun Creek in 1999 using 
antimycin treatments.  Since then regular surveys have not detected brook trout above the two 
barrier falls designed to prevent brook trout re-invasion (M. Buktenica, Crater Lake National 
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Park, personal communication). Currently, brook trout are not considered a current threat to bull 
trout in Sun Creek.  In Threemile Creek brook trout removal efforts have been on-going since 
1997.  Brook trout have not been observed upstream of an impassable culvert in the past five 
years and the two species are not sympatric (Smith and Tinniswood 2002). 

Ongoing efforts to remove brook trout above a barrier falls on Long Creek have been 
unsuccessful.  Long Creek fails the hybridization criterion.   
Table 193.  Occurrence of brook trout and hybridization for Klamath Lake bull trout populations. 

Population Brook Trout Pass/Fail 
Sun Yes Pass 
Threemile Yes Pass 
Long Yes Fail 
NF Sprague No Pass 
Deming No Pass 
Leonard No Pass 
Brownsworth No Pass 
Sevenmile Extinct population 
Cherry Extinct population 
Coyote Extinct population 
Upper Sycan Extinct population 
 
 
Assessment Conclusions 
The Klamath Lake Bull Trout SMU is comprised of eleven populations, four of which are 
considered extinct.  Distribution of bull trout within the SMU is highly fragmented and 
concentrated in a few isolated headwater streams of Sycan and Sprague rivers, and Klamath 
Lake.  Movement between populations is hindered by barriers and poor habitat quality.  
Abundance is extremely depressed and in some cases considered precariously low.  The 
introduction of non-native salmonids particularly brook trout and brown trout, and degraded 
habitat quality has impacted the productivity of many populations.  The SMU meets only the 
reproductive independence and hybridization criteria and is classified as 'at risk' (Figure 50).  
Limited datasets and inferences from other information for populations in this SMU provide a 
qualified level of confidence in the assessment of the interim criteria. 

Percent of Populations Meeting Criteria

0 20 40 60 80 100

Hybridization
Independence

Productivity
Abundance
Distribution

Exist

 
Figure 50.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Willamette Bull Trout 

Existing Populations 
The Willamette Bull Trout SMU includes four existing populations and three classified as extinct 
(Table 1).  Populations were identified according to those defined in the USFWS Willamette 
River Chapter of the Bull Trout Draft Recovery Plan (2004), Ratliff and Howell (1992), and 
review by ODFW biologists.  
Table 1.  Populations, existence status, and life history for the Willamette Bull Trout SMU. 

Exist  Population Description Life History 
No Clackamas Clackamas River and tributaries.  
No North Santiam North Santiam River and tributaries.  
No South Santiam South Santiam River and tributaries.  
Yes Trail Bridge McKenzie River above Trail Bridge Dam. Resident / Migratory 
Yes McKenzie Mouth to Trail Bridge Dam. Resident / Migratory 
Yes SF McKenzie South Fork McKenzie River above Cougar Dam. Migratory 
Yes MF Willamette Middle Fork Willamette River above Hills Creek 

Dam. 
Unknown 

 
The population in the Middle Fork Willamette River was classified as ‘probably extinct’ by 
Buchanan et al. (1997).  In an effort to rehabilitate bull trout in the Middle Fork Willamette 
Basin, ODFW and USFS released more than 10,000 bull trout fry from the McKenzie River 
population (Anderson Creek) into cold water springs and tributaries above Hills Creek Dam from 
1997 to 2004 (ODFW and USFW 1998, Taylor and Reasoner 2000, Seals and Reis 2003, ODFW 
unpublished data).  ODFW and USFS biologists observed sub-adults and adult bull trout in 2003 
and 2004 and there have been several confirmed sightings of bull trout reported by anglers 
(USFWS 2004).  This review treats bull trout in the Middle Fork Willamette as an existing 
population. 

The Clackamas population is considered extinct.  The last documented bull trout observation 
occurred in 1960 (Goetz 1989), and surveys between 1992 and 1999 failed to detect bull trout in 
the Clackamas River and its tributaries.  Based on historical creel data, bull trout in the 
Clackamas River expressed a fluvial life history (USFWS 2004).     

The historical record, although limited, documents bull trout in the North and South Santiam 
basins (Goetz 1994).  The last verified observation of bull trout in North Santiam basin was in 
1945, and 1953 in the South Santiam basin (Goetz 1989).  Whether the few documented bull 
trout sightings in the Sanitam Basin are indicative of discreet populations or represent highly 
mobile migrants is undetermined.  Surveys in the 1990s failed to detect bull trout in either 
watershed. The North Santiam and South Santiam populations are considered extinct. 

Distribution 
Analysis of the distribution criterion is based on information summarized in Willamette River 
Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004) and Ziller and Taylor (2000).  A 
population failed the criterion if spawning and resident distribution is: 1) less than ten km, or 2) 
not connected to other populations.  Knowledge of the historical bull trout distribution is 
insufficient; thus the percent of historical habitat currently occupied is not calculated for the 
Willamette SMU. 
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Prior to dam construction, bull trout in the McKenzie River watershed functioned as a single 
population (USFWS 2004, Taylor and Reasoner 2000).  Spawning and juvenile rearing occurred 
in the upper watershed and large fluvial adults reared in the mainstem McKenzie and upper 
Willamette rivers.  Dams built on the South Fork McKenzie (Cougar Dam) and upper McKenzie 
River (Trail Bridge Dam) divide the original population into three small discrete populations, 
prevent movement into portions of the upper watershed, and fragment spawning habitat.  

All populations in the McKenzie River basin fail the distribution criterion based on limited 
spawning distribution and isolation above Trail Bridge and Cougar dams.  Bull trout in the 
McKenzie population utilize up to 170 Km of the McKenzie River and its tributaries throughout 
their life cycle.  Large fluvial adults have been observed downstream of Leaburg Dam and a few 
individuals pass over the dam each year (USFWS 2004).  However, spawning distribution is 
limited to a total of five km in Anderson and Olallie creeks (Table 2).  Because of the extremely 
limited and localized spawning distribution, the McKenzie population is at an increased risk of 
the impacts of stochastic events (USFWS 2004).  The spawning distribution of the SF McKenzie 
and Trail Bridge populations are more restricted and therefore the populations are also at risk of 
extinction due to stochastic events.   

Lack of upstream passage at Trail Bridge and Cougar dams prevent adult bull trout that move 
downstream past these dams from returning to their natal streams.  These fish are lost to the 
populations above the dams, impacting the abundance and productivity of these already small 
populations.  Lack of upstream passage also prevents gene flow between populations.  Fish from 
Trail Bridge and SF McKenzie populations can pass downstream and spawn in the McKenzie 
population, but fish originating in the McKenzie population cannot pass upstream and spawn in 
populations above the dams (Table 2).   

The Middle Fork Willamette bull trout population fails the distribution criterion based on the 
lack of a documented spawning and isolation above Hills Creek Dam.  Distribution of introduced 
bull trout in the Middle Fork Willamette River is thought to extend 46 km between Chuckle 
Springs and Hills Creek Dam (ODFW 2005 unpublished data).   Spawning by this population is 
undocumented.  
Table 2.  Distribution data used to evaluate Willamette Bull Trout populations. 

Population Spawning Distribution (km)  Connected to other Pops. Pass/Fail 

Clackamas Extinct population 
North Santiam Extinct population 
South Santiam Extinct population 
Trail Bridge 1.8 No Fail 
McKenzie 5 Yes Fail 
SF McKenzie 1.9 No Fail 
MF Willamette Unknown No Fail 

Abundance 
The USFWS Draft Recovery Plan (2004) provided estimates of average number of adult bull 
trout in each population based on total redd counts and professional judgment of local biologists.  
These estimates were used to assess the abundance criterion (Table 3).  Populations of bull trout 
with less than 100 spawning adults are considered at risk of inbreeding and fail the interim risk 
criterion.  The sum of interconnected populations also must exceed 1,000 adults to avoid risk of 
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genetic drift (Rieman and Allendorf 2001).  Thus an SMU or an isolated population must total 
greater than 1,000 adults spawning annually in order to pass this criterion.  
Table 3.  Estimated adult abundance of Willamette bull trout populations (USFWS 2004).  

Population Estimated Adult Abundance Pass/Fail 
Clackamas Extinct population 
North Santiam Extinct population 
South Santiam Extinct population 
Trail Bridge < 20 Fail 
McKenzie 150-200 Pass 
SF McKenzie 30-40 Fail 
MF Willamette Unknown Fail 

 
The number of adult bull trout in the Willamette SMU is estimated to be no more than 300 fish, 
two-thirds of which are thought to be in the McKenzie population (USFWS 2004).  Since 1995, 
census redd counts of the McKenzie population have averaged 84 redds per year.  Based on this 
average and a conservative 2.3 fish per redd conversion factor (Ratliff et al. 1996, Dunham et al. 
2001) the number of adults in the McKenzie population is approximately 190 fish, similar to the 
estimated abundance reported by the Willamette Bull Trout Recovery Team (USFWS 2004).  
Only the McKenzie population passes the individual population abundance criterion (Table 3). 

The estimated total number of adult bull trout in the SMU is 300 fish (<1,000)(USFWS 2004); 
thus the SMU is considered at risk of genetic drift. The three populations isolated above barriers 
to upstream migration have fewer than 1,000 adults, thus are also considered at risk of genetic 
drift.   

Productivity 
The assessment of the productivity criterion was based on trends of abundance over the past five 
years.  A population passes the criterion if the abundance trend appears stable or increasing.  A 
decreasing trend is cause for a population to fail the criterion.  Trends in abundance for the 
Willamette SMU populations were evaluated using data sets of annual census redd counts.  This 
review recognizes the difficulties associated with characterizing population trend using redd 
counts given the inherent variability in redd detection and sources of statistical error (Dunham et 
al. 2001, Maxell 1999, Rieman and Myers 1997).  The evaluation of the productivity criterion 
based on apparent population trend is made with caution and subject to uncertainty.   

The SF McKenzie and Trail Bridge populations show increasing trends in redd counts and pass 
the productivity criterion (Figure 1) (USFWS 2004, Seals and Reis 2003).  However the 
increasing trend in the Trail Bridge population is slight and the magnitude of the counts is 
perilously low.  In addition, identification of bull trout redds is hindered by redd building activity 
of Chinook salmon outplanted above Trail Bridge Dam (USFWS 2004).  Even though this 
population passes the criterion, productivity of the population should be carefully monitored. 

The trend in redd counts for the McKenzie population appears stable.  Local and agency 
biologists believe this population is near spawning capacity due to the high density of the redds 
and frequent redd superimposition (Taylor and Reasoner 2000, Taylor and Ziller 2000).  This 
population passes the productivity criterion.  
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Figure 1.  Trends in total redd counts for McKenzie, SF McKenzie, and Trail Bridge populations (USFWS 
2004, Seals and Reis 2002). 

The productivity of the Middle Fork Willamette population is dependant on the introduction of 
bull trout from the McKenzie River.  Spawning is not yet documented and there is no indication 
of natural production.  The MF Willamette population fails the productivity criterion.  

Reproductive Independence 
All populations in the McKenzie basin are native fish sustained by natural production and pass 
the reproductive independence criterion. 

Bull trout fry from the McKenzie population are transfered into the Middle Fork Willamette in 
an effort to restore bull trout to the basin.  Although the McKenzie bull trout are not native to the 
Middle Fork Willamette, they likely originated from the same initial population.  Likewise, the 
introduction of bull trout from the McKenzie population may be the only method to maintain and 
conserve genetic traits unique to the Middle Fork Willamette population (ODFW and USFS 
1998).  The Middle Fork Willamette population passes the reproductive independence criterion. 

Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For all populations in the Willamette SMU, the degree of hybridization 
is not quantified, but professional judgment and the frequency of hybrids encountered during 
sampling provides a general indication.  In cases where little or no information is available, and 
bull trout and brook trout are sympatric, this review assumes hybrids are common. 

Brook trout were stocked into many high lakes in the Cascade Mountains prior to the 1960s, and 
some of these releases resulted in self-sustaining populations (USFWS 2004).  Brook trout 
currently occur in all basins of the Willamette SMU.  Trail Bridge Reservoir contains a 
population of brook trout and hybridization is a significant concern.  This population fails the 
hybridization criterion.  Hybridization in the remaining three populations is rare or non-existent.  
Brook trout are sympatric with bull trout in portions of the McKenzie population, but not present 
in the primary spawning tributaries, Anderson and Ollalie creeks.  Bull trout x brook trout 
hybrids have not been observed during routine monitoring activities (J. Ziller, ODFW Upper 
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Willamette Fish District, personal communication).  Brook trout are present in the headwaters of 
the SF McKenzie population, but their range does not overlap the range of bull trout (USFWS 
2004).  Similarly, brook trout are present in the Middle Fork Willamette, but upstream of bull 
trout distribution.  The McKenzie, SF McKenzie, and MF Willamette populations pass the 
hybridization criterion (Table 4). 
Table 4.  Presence of brook trout in populations of the Willamette Bull Trout SMU. 

Population Brook Trout Pass/Fail 
Clackamas Extinct population 
North Santiam Extinct population 
South Santiam Extinct population 
Trail Bridge Yes Fail 
McKenzie Yes Pass* 
SF McKenzie No Pass 
MF Willamette No Pass 
* Brook trout are present but hybridization is uncommon. 
 

Assessment Conclusions 
The Willamette bull trout SMU is comprised of seven populations, three of which are classified 
as extinct.  Sightings of bull trout were last documented before 1960 in Clackamas, North 
Santiam, and South Santiam basins.  All four existing populations have an extremely limited 
spawning distribution, and three populations are isolated above dams lacking upstream passage.  
Bull trout abundance in the Middle Fork Willamette population has dropped to precariously low 
numbers.  ODFW and USFS biologists are attempting to restore this population with bull trout 
from the McKenzie population. The SMU meets only the reproductive independence criterion 
and is classified as ‘at risk’(Figure 2).  Limited datasets and inferences from other populations in 
this SMU provide a qualified level of confidence in the assessment of the interim criteria. 
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Figure 2.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Hood River Bull Trout 

Existing Populations 
The Hood River Bull Trout SMU is comprised of two populations, Hood River and Clear Branch 
(Table 1).  Populations are identified according to those defined in the Mount Hood Chapter of the 
Bull Trout Draft Recovery Plan (USFWS 2004), Ratliff and Howell (1992), and review by 
ODFW biologists.  Genetic analysis shows Hood River bull trout are unique and likely 
descendants of both coastal and Snake River lineages (Spruell et al. 2003). 
Table 1.  Populations, existence status, and life history of the Hood River Bull Trout SMU. 

Exist  Population Description Life History 

Yes Hood River Hood River, Middle Fork Hood River and tributaries Resident / Migratory 
Yes Clear Branch Clear Branch above Clear Brand dam incl. Pinnacle Creek Resident / Migratory 

Sandy River is included in this SMU.  Although a self-sustaining bull trout population is not 
present in the Sandy River basin, anglers and ODFW biologists observed migratory bull trout in 
Sandy River in three instances since 1999.  The USFWS considers Sandy River a potential 
location for recovery (USFWS 2004). 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997) and information summarized in the Mount 
Hood Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004).  These data are primarily 
based on summer distribution sampling that often represent the most restricted distribution.  A 
population fails the criterion if spawning and juvenile rearing distribution is: 1) less than ten km, 
2) not connected to other populations, or 3) occupies less than 50% of the historic distribution 
when data are available (Table 2).  In basins where the GIS hydrography does not depict historical 
distribution, the results show populations occupy 100% of their historical distribution.  Though 
this is likely accurate for Hood River bull trout, these results should be interpreted with caution, 
given that historical data are not always available. 

Current bull trout distribution in the Hood River SMU, albeit highly fragmented, likely reflects 
historical distribution (USFWS 2004).  Spawning and juvenile rearing distribution is limited to a 
few tributary streams and portions of mainstem rivers in both populations.   

Prior to dam construction, bull trout in Hood River likely functioned as a singe population.  The 
construction of Clear Branch Dam in 1969 fragmented bull trout distribution, isolating bull trout 
above the dam, and partially inundating high quality spawning habitat.  In the 1990s attempts to 
trap bull trout and pass them over the dam were found ineffective (USFWS 2004).  The dam 
prevents opportunities for genetic exchange between populations.  Because the Clear Branch 
population is isolated and has a limited spawning distribution, it is at risk of extinction due to 
stochastic events and fails the distribution criterion (Table 2).   

Bull trout in the Hood River population utilize portions of the Middle Fork Hood River and its 
tributaries, mainstem Hood River, and Columbia River throughout their life history.  Foraging 
and overwinter rearing occur primarily in Middle Fork Hood and mainstem Hood rivers and 
periodically the Columbia River.  Three Hood River bull trout have been observed in the 
Columbia River.  In each instance fish were tagged at the Powerdale Dam and recovered at 
Drano Lake in Washington state or downstream in the Columbia River (USFWS 2004).  
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Spawning activity in Hood River is restricted to just a few locations.  Spawning habitat exists in 
Bear and Compass creeks, Coe Branch, Clear Branch below the dam, and potentially portions of 
Middle Fork Hood River (USFWS 2004), however, Coe Branch and Compass Creek are glacial 
streams with a high volume of sand and silt which may compromise spawning success.  Recent 
temperature studies suggest water temperature below Clear Branch Dam may not be suitable for 
spawning (USFWS 2004).  Because documented spawning distribution likely totals less than ten 
km (R. French, ODFW The Dalles Fish District, personal communication), the Hood River 
population fails the criterion (Table 2).  In basins where the GIS hydrography does not depict 
historical distribution, the results show populations occupy 100% of their historical distribution.  
These results should be interpreted with caution, given that historical data may not be available. 
Table 2.  Distribution data used to evaluate Hood River bull trout populations. 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

Hood River <10 100 Yes Fail 
Clear Branch 8.4 100 No Fail 

Abundance 
Populations of bull trout with fewer than 100 spawning adults are considered at risk of 
inbreeding and fail the interim risk criterion.  The sum of interconnected populations also must 
exceed 1,000 adults to avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus an SMU or 
an isolated population must total greater than 1,000 reproductive adults in order to pass this 
criterion. 

Data are not available to provide a rigorous estimate of abundance for either population.  
However, night snorkel surveys, redd counts and dam counts all suggest both populations 
contain less than 100 adults and therefore fail the abundance criterion.  A census count of redds 
for the Clear Branch population (eight km on Clear Branch and Pinnacle Creek) in 2002 and 
2003 totaled 13 and 19 redds, respectively (USFWS 2004).  USFS biologists have conducted 
night snorkel surveys in each population since 1996.  Results show relative abundance of the 
Clear Branch population is an order of magnitude greater than the Hood River population (Figure 
1) (USFWS 2004).  These snorkel data have not been calibrated nor verified with more rigorous 
estimates of abundance and cannot be expanded to estimate population size.  Counts of adult bull 
trout at the Powerdale Dam also suggest abundance of the Hood River population is precariously 
low.  No more than 30 adults have been captured each year since 1992 (Figure 2) (Olsen 2003).   
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Figure 1.  Annual peak night snorkel counts for Clear Branch and Hood River populations, 1996-2003. 
Numeric values represent number of adults (>8 inches) observed.  25% of Clear Branch habitat (0.75 mile) 
and 40% of Hood River habitat (0.25 mile) is snorkeled each year.  

0

5

10

15

20

25

30

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year

N
o.

 o
f B

ul
l T

ro
ut

  
Figure 2.  Number of adult bull trout captured at Powerdale Dam trap (Hood River population), 1992-2001. 

Productivity 
Data are not available to quantitatively assess productivity of populations in the Hood River 
SMU.  In the absence of these data the assessment of the productivity criterion is based on a 
qualitative evaluation of distribution and abundance, connectivity, life history, habitat quality, 
and presence of non-native species.  A population passes the criterion if it is widely distributed 
and relatively abundant or if there are indications of an increasing or stable trend in abundance.  
The expression of a migratory life history, connectivity between populations, and high quality 
habitat may also be indicative of productive populations.  The presence of non-native species 
may negatively affect productivity and cause a population to fail the criterion if it is limited in 
other factors.  Even though the Clear Branch population is isolated from other populations it 
passes the productivity criterion (Table 3).  The assessment of both populations is subject to 
uncertainty. 
Table 3.  Factors considered in the assessment of the productivity criterion of Hood River bull trout. 

Reproductive Independence 
All populations in the Hood River Bull Trout SMU are native fish sustained by natural 
production and passed the reproductive independence criterion.     

Population Factors Pass/Fail 
Clear Branch Although the Clear Branch population is isolated above Clear Branch Dam USFS 

night snorkel data set indicates the population is stable (Figure 1); large adfluvial 
adults are fecund and productive;  smallmouth bass in Laurence Lake may be 
impacting the population; introduced rainbow trout serve as a forage base for bull 
trout. 

Pass 

Hood River Very limited distribution and extremely low abundance; migratory life history. 
 

Fail 
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Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For most populations the degree of hybridization is not quantified, but 
professional judgment and the frequency of hybrids encountered during sampling provides a 
general indication.  In cases where little or no information is available and bull trout and brook 
trout are sympatric, this review assumes hybrids are common. 

 Although brook trout are present in the Hood River Basin, they are not sympatric with bull trout 
and not considered a threat (USFWS 2004).  Both populations pass the hybridization criterion. 

Assessment Conclusions 
Two populations, Clear Branch and Hood River, comprise the Hood River SMU.  Historically, 
bull trout in the Hood River basin functioned as a single population.  Construction of the Clear 
Branch Dam in 1969 fragmented the population and inundated spawning habitat.  A lack of 
passage at the dam prevents mixing among populations. Distribution of both populations is 
extremely limited and abundance is precariously low.  This SMU meets three of the six interim 
criteria and is classified as “at risk” (Figure 3).  Limited data sets and inferences from other 
information for populations in this SMU provide a qualified level of confidence in the 
assessment of the interim criteria. 
 

 Percent of Populations Meeting Criteria

0 20 40 60 80 100

Hybridization
Independence

Productivity
Abundance
Distribution

Exist

 
Figure 3. Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Deschutes Bull Trout 

Existing Populations 
The Deschutes Bull Trout SMU is comprised of eight populations, three of which are classified 
as extinct (Table 1).  Populations are identified according to those defined in the USFWS 
Deschutes River Chapter of the Bull Trout Draft Recovery Plan (2004).  This review considers 
bull trout in the Metolius River basin as two distinct population complexes, Jefferson and Jack, 
however, individual PIT tagged bull trout have shown a high degree of fidelity to the same 
spawning stream and may be indicative of a finer population structure (S. Marx, ODFW 
Deschutes Watershed Fish District, personal communication).  Extinct populations were inferred 
from historical distributions (USFWS 2004, Buchanan et al. 1997, Ratliff and Howell 1992). 
Table 1.  Populations, existence status, and life history of the Deschutes Bull Trout SMU. 

Exist  Population Description Life History 
Yes Warm Springs Warm Springs River and tributaries. Resident/ Migratory 
Yes Shitike Shitike River and tributaries. Resident/ Migratory 
Yes Whitewater Whitewater River and tributaries. Resident/ migratory 
Yes Jefferson Complex Jefferson and Candle Creeks and tributaries. Resident/ Migratory 
Yes Jack Complex Canyon and Jack Creeks, Heising Springs and 

Metolius River and tributaries. 
Resident/ Migratory 

No Suttle Lake Suttle and Blue Lakes and Link Creek.  
No Upper Deschutes Deschutes River and tributaries above Big Falls.  
No Crescent Lake Crescent Lake.  

 
Historically, bull trout populations existed in Crescent Lake and the upper Deschutes River.  The 
population structure of the Upper Deschutes is unknown and may have consisted of multiple 
distinct populations.  This review identifies bull trout in Crescent Lake as a discreet historical 
population due to the expression of an adfluvial life history strategy (Buchanan et al. 1997, 
Ratliff and Howell 1992); other possible populations in the upper Deschutes River are treated as 
a single entity.  The Upper Deschutes population was reproductively isolated from the lower 
Deschutes populations by Big Falls.  The last bull trout observed in the upper Deschutes was in 
1959 in Crescent Lake.  Bull trout in the Upper Deschutes population were eliminated by a 
combination of factors including the construction of irrigation storage dams (Crane Prairie, 
Crescent Lake, and Wickiup) which blocked access to and inundated spawning grounds, 
increased water temperatures and altered flow regimes, overharvest, and competition with non-
native trout.  

A historic population also existed in Suttle and Blue lakes, which was possibly eliminated by the 
construction of an outlet dam, overharvest, and competition with introduced brook trout and 
brown trout (USFWS 2004, Buchanan et al. 1997). 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997).  These data are primarily based on summer 
distribution sampling that often represent the most restricted distribution. A population fails the 
criterion if spawning and juvenile rearing distribution is: 1) less than ten km, 2) not connected to 
other populations, or 3) occupies less than 50% of the historic distribution when historic 
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distribution data are available. In basins where the GIS hydrography does not depict historical 
distribution, the results will show populations occupy 100% of the historical range.  Though this 
is likely accurate for Deschutes River bull trout, these results should be interpreted with care 
since historical data are not always available.  All existing populations pass the distribution 
criterion (Table 2). 
Table 2.  Distribution data used to evaluate Deschutes bull trout populations. 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

Warm Springs 33.2 <100* Yes Pass 
Shitike 38.1 100 Yes Pass 
Whitewater 20.1 100 Yes Pass 
Jefferson Complex 35.5 100 Yes Pass 
Jack Complex 37.7 100 Yes Pass 
Suttle Lake Extinct population 
Upper Deschutes Extinct population 
Crescent Lake Extinct population 
* Bull Trout no longer present in Mill Creek, a tributary to Warm Springs River that is now occupied with only 
brook trout (USFWS 2004). 

 
Current spawning and juvenile rearing distribution is concentrated in three populations of the 
Metolius River basin.  Spawning also occurs on the Warm Springs Indian Reservation in the 
upper reaches of the Warm Springs River and Shitike Creek.  The spawning distribution within 
each population is relatively extensive.  Adult and sub-adult bull trout in the Metolius 
populations utilize, the lower reaches of Crooked River (up to Opal Springs Dam), the Deschutes 
River between Lake Billy Chinook and Big Falls and lower Squaw Creek Bull trout from Warm 
Springs and Shitike creeks utilize the Deschutes River down to Sherars Falls (USFWS 2004).  
The construction of the Pelton\Round Butte Hydroelectric complex isolated populations on the 
Warm Springs Reservation from those in the Metolius - Lake Billy Chinook basin (Ratliff et al. 
1996, Buchanan et al. 1997). 

Knowledge of historical distribution is incomplete.  To the best of our knowledge, bull trout 
utilized most of the Deschutes River basin throughout their life history (Ratliff et al.1996, 
Buchanan et al. 1997).  Foraging bull trout used to occupy the Crooked River up to Prineville 
and were reported in Trout and Squaw creeks (USFWS 2004, Buchanan et al. 1997). 

Abundance 
Abundance of spawning bull trout has been monitored since 1986 in the Jack and Jefferson 
complexes and on the Warm Springs Reservation since 1998 (USFWS 2004).  The USFWS 
Draft Recovery Plan (2004) provides estimates of adult bull trout abundance in each population 
based on redd count data collected between 1998 and 2002 and a 2.3 fish per redd expansion 
factor (Ratliff et al. 1996, Dunham et al. 2001, USFWS 2004).  These estimates were used to 
assess the abundance criterion (Table 3).  Populations of bull trout with fewer than 100 spawning 
adults are considered at risk of inbreeding and fail the interim risk criteria.  The sum of 
interconnected populations also must exceed 1,000 adults to avoid risk of genetic drift (Rieman 
and Allendorf 2001).  Thus an SMU or an isolated population must total greater than 1,000 
reproductive adults in order to pass this criterion. 
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Table 3.  Estimated adult abundance of Deschutes bull trout populations based on USFWS 2004.  

Population Estimated Adult Abundance Pass/Fail 
Warm Springs 214 Pass 
Shitike 279 Pass 
Whitewater 0-60 Fail 
Jefferson Complex 410 Pass 
Jack Complex 706 Pass 
Suttle Lake Extinct population 
Upper Deschutes Extinct population 
Crescent Lake Extinct population 

 
The Whitewater population is estimated to contain fewer than 100 adults, however, estimates of 
abundance in Whitewater may be conservative due to the difficult nature of redd surveys. 
Whitewater River is remote, difficult to access, and frequently turbid due to glacial run-off 
(USFWS 2004).  This population is considered at risk of extinction due to inbreeding and fails 
the criterion until population abundance can be better assessed. 

The estimated total number of adult bull trout in the SMU averaged 1,640 between 1998 and 
2002, and ranged from 915 to 2,208 (USFWS 2004).  Based on this estimate the SMU is not 
considered at risk of genetic drift (>1,000) (Reiman and Allendorf 2001).  However, the Pelton 
Round Butte Hydroelectric Project prevents mixing between the Metolius populations and Warm 
Springs and Shitike populations.  Because Warm Springs and Shitike have a total estimate of 500 
adults combine these populations may be at risk of genetic drift until passage can be established 
at the hydroelectric facility and mixing among all population occurs.   

Productivity 
Productivity is evaluated using abundance estimates generated from annual redd counts.  A 
population passes the productivity criterion if it displays a stable or increasing trend over the past 
five years.   A decreasing trend is cause for a population to fail the productivity criterion.  Trends 
in abundance for the Deschutes SMU populations are evaluated using data sets of annual census 
redd counts.  This review recognizes the difficulties associated with characterizing population 
trend using redd counts given the inherent variability in redd detection and souces of statistical 
error (Dunham et al. 2001, Maxell 1999, Rieman and Myers 1997).  The evaluation of 
productivity based on apparent population trend is made with caution and subject to uncertainty.   

All populations pass the productivity criterion.  Jefferson and Jack complexes and Shitike show 
an increasing trend in abundance, and Warm Springs appears stable (Figure 1).  Data to assess 
productivity of the Whitewater population are not available due to difficult access and turbid 
water conditions.  Even though the population has a low abundance this review assumes it is 
minimally self-sustaining given trends of the other Metolius Basin populations, an adfluvial life 
history, intact stream habitat, and an absence of non-native species. The population passes the 
productivity criterion. 



Oregon Native Fish Status Report – Volume II 
 

Deschutes Bull Trout  481 

Warm Spirngs

0

50

100

150

200

250

300

Shitike

1997 1998 1999 2000 2001 2002 2003
0

100

200

300

400

500

Jefferson Complex
N

o.
 o

f A
du

lts

0

200

400

600

800

Jack Complex

Year

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

N
o.

 o
f A

du
lts

0

200

400

600

800

1000

1200

Year
 

Figure 1.  Trends in population abundance for Deschutes Bull Trout SMU populations. 

Reproductive Independence 
All populations in the Deschutes Bull Trout SMU are native fish sustained by natural production 
and pass the reproductive independence criterion.     

Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For most populations the degree of hybridization is not quantified, but 
professional judgment and the frequency of hybrids encountered during sampling provides a 
general indication.  In cases where little or no information is available, then it is assumed hybrids 
are common where bull trout and brook trout are sympatric. 

Brook trout were stocked into streams, rivers, and high alpine lakes in the Deschutes River basin.  
Brook trout currently occur in the Warm Springs River, Shitike Creek, and Canyon Creek (Jack 
Complex).  In Canyon Creek brook trout occur upstream of cold water reaches where bull trout 
are more abundant.  This population passes the hybridization criterion because bull trout and 
brook trout are rarely sympatric and hybridization is rare.  The degree of hybridization in Warm 
Springs and Shitike populations is undocumented.  These populations fail the hybridization 
criterion until data are available to quantify hybridization (Table 4). 

Warm Springs 
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Table 4.  Occurrence of brook trout and hybridization for Deschutes bull trout populations. 

Population Brook Trout Pass/Fail 
Warm Springs Yes Fail 
Shitike Yes Fail 
Whitewater No Pass 
Jefferson Complex No Pass 
Jack Complex Yes Pass* 
Suttle Lake Extinct population 
Upper Deschutes Extinct population 
Crescent Lake Extinct population 
* Brook trout are present but hybridization is uncommon. 

Assessment Conclusions 
The Deschutes Bull Trout SMU contains eight populations, three of which are considered 
extinct.  Bull trout no longer exist in the upper Deschutes River basin, Crescent Lake, and Suttle 
Lake.  Movement between populations in the Warm Springs Indian Reservation and the Metolius 
River basin is impeded by the Pelton\Round Butte Hydroelectric Project. Jack and Jefferson 
complexes are two of the most abundant and productive in Oregon; both populations pass all 
interim criteria and are considered “not at risk”.  Hybridization with brook trout is assumed to be 
common in Warm Springs and Shitike creeks. The SMU is classified as “potentially at risk”, 
failing the hybridization and extinction criteria (Figure 2).  Limited data sets and inferences from 
other information for populations in this SMU provide a qualified level of confidence in the 
assessment of the interim criteria. 
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Figure 2.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Odell Lake Bull Trout 

Existing Populations 
The Odell Lake bull trout population is the one remaining, natural, adfluvial population in 
Oregon, and is the only population in the Odell Lake Bull Trout SMU (Table 1).  Odell Lake was 
physically isolated from the Deschutes River Basin by a 5,500 year old lava flow which 
impounded Odell Creek and created Davis Lake (Buchanan et al. 1997). 
Table 1.  Populations, existence status, and life history of the Odell Lake Bull Trout SMU. 

Exists  Population Description Life History 

Yes Odell Lake Odell and Davis lakes and tributaries. Adfluvial 

Distribution 
Bull trout currently occupy Odell Lake, Trapper and Odell creeks and two Odell Creek 
tributaries; Maklaks Creek and an unnamed tributary.  Adfluvial bull trout are occasionally 
reported in Davis Lake and in 2002 one juvenile bull trout was observed in Fire Creek, an Odell 
Lake tributary (USFWS 2004).  Bull trout spawning distribution exists in a 1.3 km reach of 
Trapper Creek between the mouth and a 2.3 meter barrier waterfall.  Historically, Crystal Creek 
contained the majority of the bull trout spawning distribution; however only kokanee spawn 
there now (USFWS 2004).   

Habitat degradation in Trapper and Crystal creeks is considered a significant threat to spawning 
bull trout (USFWS 2004).  Habitat in Trapper Creek has been significantly altered in the past 70 
years through the construction of railroad and road crossings.  The removal of wood and riparian 
vegetation, and the construction of gabions and revetments have resulted in a channelized and 
over-simplified stream corridor.  In 2003 the USFS completed a channel restoration project 
designed to improve spawning and rearing habitat (USFWS 2004).  Crystal Creek spawning 
habitat is limited due to the contribution of fine sediment and potentially warm water 
temperatures (USFWS 2004). 

Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997).  These data are primarily based on summer 
distribution sampling that often represent the most restricted distribution. A population fails the 
criterion if spawning and juvenile rearing distribution is: 1) less than ten km, 2) not connected to 
other populations, or 3) occupies less than 50% of the historic distribution when historical 
distribution data are available (Table 2). 
Table 2.  Distribution data used to evaluate Odell Lake bull trout populations. 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

Odell Lake 1.3 33 No Fail 
 
Because Odell Lake is disconnected from the upper Deschutes basin, bull trout in Odell Lake are 
isolated from other populations.  Given Odell Lake bull trout have a very limited spawning 
distribution, occupy less than 50% of their historical habitat, and are isolated from other bull 
trout populations, the population fails the distribution criterion (Table 2).   
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Abundance 
Total abundance of Odell Lake bull trout is unknown.  Creel surveys, night snorkel counts, trap 
captures, and redd surveys all suggest the abundance of bull trout is extremely low (USFWS 
2004).  An average of 15 (range 0 - 30) bull trout were incidentally captured in the kokanee 
fishery between 1996 and 1999.  An average of two adult bull trout (range 0 - 8) and 95 juveniles 
(range 26 - 208) were counted during annual night snorkel counts in Trapper Creek since 1996.  
Redd counts in Trapper Creek have never exceeded 16 redds, although redds are difficult to 
detect due to large substrates, lack of algal growth, and kokanee redd superimposition (USFWS 
2004).  Challenges associated with each dataset hinder our ability to quantify abundance of the 
Odell Lake bull trout population. 

Based on the previously mentioned datasets, field observations, and professional judgment, the 
USFWS Odell Lake Bull Trout Recovery Team estimated the abundance of bull trout to be 
between 20 and 50 adults (USFWS 2004).  Populations of bull trout with fewer than 100 
spawning adults are considered at risk of inbreeding and fail the interim risk criterion.  The sum 
of interconnected populations also must exceed 1,000 adults to avoid risk of genetic drift 
(Rieman and Allendorf 2001).  Thus an SMU or an isolated population must total greater than 
1,000 reproductive adults in order to pass this criterion.  Given this estimate, Odell Lake bull 
trout are considered at risk of the deleterious effects of inbreeding and genetic drift.  This 
population fails the abundance criterion (Table 3). 
Table 3.  Estimated adult abundance of Odell Lake bull trout populations based on USFWS 2004.  

Population Estimated Adult Abundance Pass/Fail 
Odell Lake 20-50 Fail 

Productivity 
Data are not available to quantitatively assess productivity of the Odell Lake population, 
however, the extremely small population size and high variability observed in redd counts and 
snorkel counts suggests productivity is depressed (USFWS 2004).  The presence of non-native 
salmonids, particularly kokanee, brook trout, and lake trout, negatively impact productivity 
through redd superimposition, hybridization, competition, and predation.  In addition, degraded 
and limited spawning and rearing habitat in Trapper and Crystal creeks likely limit the 
population's reproductive capacity.  Given these factors, the population fails the productivity 
criterion. 

Reproductive Independence 
The Odell Lake bull trout population is native sustained by natural production and passes the 
reproductive independence criterion.     

Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For most populations the degree of hybridization is not quantified, but 
professional judgment and the frequency of hybrids encountered during sampling provides a 
general indication.  In cases where little or no information is available and bull trout and brook 
trout are sympatric, this review assumes hybrids are common. 

Brook trout were historically stocked in high elevation mountain lakes in Odell Lake basin 
including Yoran Lake, the headwaters of Trapper Creek, and Lower Rosary Lake, a tributary to 
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Odell Creek.  Brook trout are currently present in Trapper Creek and are known to hybridize 
with bull trout (USFWS 2004).  Two hybrids were captured in 2004, one in Odell Lake and one 
on a redd in Trapper Creek (S. Jacobs, ODFW Corvallis Research Lab, personal 
communication).  Although the relative occurrence of bull trout x brook trout hybrids is 
undocumented, any degree of hybridization is considered a significant impact given the small 
size of the bull trout population.  The Odell Lake population fails the hybridization criterion 
(Table 4).  
Table 4.  Occurrence of brook trout and hybridization for Odell Lake bull trout populations. 

Population Brook Trout Pass/Fail 
Odell Lake Yes Fail 

 

Assessment Conclusions 
The Odell Lake Bull Trout SMU is comprised of one population, the single remaining natural 
adfluvial population in Oregon.  The abundance of the Odell Lake bull trout population is 
perilously low and spawning habitat is severely limited and of marginal quality.  The presence of 
non-native salmonids, particularly lake trout, brook trout, and kokanee, drastically limit 
productivity.  The Odell Lake SMU meets two of the six interim criteria and is classified as “at 
risk” (Figure 1).  Limited data sets and inferences from other information for populations in this 
SMU provide a qualified level of confidence in the assessment of interim criteria.   
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Figure 1.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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John Day Bull Trout 

Existing Populations 
The John Day Bull Trout SMU is comprised of 20 populations, seven of which are located in the 
North Fork John Day basin, nine in the Middle Fork John Day basin, and four in the Upper 
Mainstem John Day basin (Table 1).  Six populations in the Middle Fork John Day basin and two 
populations in the Mainstem John Day basin are classified as extinct.  Knowledge of historical 
distributions and populations is incomplete.  Historically the populations structure may have 
been much different than represented in this review.  Current and extinct populations are defined 
based on those identified in the John Day River Chapter of the Bull Trout Draft Recovery Plan 
(USFWS 2004) and Ratliff and Howell (1992).  This review identifies Big Creek as an additional 
population in the North Fork John Day Basin.  USFS biologists have observed bull trout and bull 
trout x brook trout hybrids in streams of this watershed (T. Unterwegner, ODFW John Day Fish 
District, personal communication). 
Table 1.  Populations, existence status, and life history of the John Day Bull Trout SMU. 

Exist  Population Description Life History 

North Fork 
Yes Upper North Fork Upper NF John Day River and tributaries 

upstream of Granite Creek, incl. Crawfish, Baldy, 
Cunningham, Trail, Onion and Crane creeks. 

Resident /Migratory 

Yes Upper Granite Upper Granite Creek and tributaries incl. Boulder, 
Boundary, Deep, and Bull Run creeks. 

Resident /Migratory 

Yes Big  Big and Winom creeks. Resident/Migratory? 
Yes Clear Clear Creek below Pete Mann ditch. Resident/Migratory? 
Yes Clear/Lightning Clear, Lightning, and Salmon creeks above Pete 

Mann Ditch. 
Resident 

Yes Desolation Desolation, NF and SF up to falls. Resident /Migratory 
Yes SF Desolation SF Desolation above falls. Resident 

Middle Fork 
Yes Clear Clear Creek. Resident 
Yes Granite Boulder Granite Boulder Creek. Resident /Migratory 
Yes Big  Big and Deadwood creeks. Resident /Migratory 

No Upper Middle 
Fork 

Upper Middle Fork John Day River and 
tributaries. 

 

No Big Boulder Big Boulder Creek.  
No Davis Davis Creek.  
No Vinegar Vinegar Creek.  
No Butte Butte Creek.  
No Indian Indian Creek.  

Mainstem 
Yes Upper John Day Upper Mainstem John Day River and tributaries, 

incl. Deardorff, Reynolds, Rail, Roberts and Call 
creeks. 

Resident /Migratory 

Yes Indian Indian Creek and tributaries. Resident 
No Pine Pine Creek and tributaries.  
No Canyon Canyon Creek and tributaries.  
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Distribution 
Spawning and rearing distribution of bull trout in the John Day basin is highly fragmented and 
limited to headwater streams of the North Fork, Middle Fork, and Upper Mainstem John Day 
rivers.  Adult and sub-adult bull trout seasonally utilize the entire North Fork John Day River for 
rearing and foraging, and in the Upper Mainstem John Day River they are suspected to forage 
down to the vicinity of the town of John Day.  Migratory bull trout have been captured in the 
Mainstem John Day River near the town of Spray; however use of the lower reaches is sporadic 
due to warm water temperatures and low flows during the summer months (USFWS 2004, 
Buchanan et al. 1997). 

Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997).    These data are primarily based on summer 
distribution sampling that often represents the most restricted distribution. A population fails the 
criterion if spawning and resident distribution is: 1) less than ten km, 2) not connected to other 
populations, or 3) occupies less than 50% of the historical distribution when historical 
distribution data are denoted in GIS.  In basins where the GIS hydrography does not depict 
historical distribution, the results show populations occupy 100% of their historical range.  These 
results should be interpreted with caution, given that historical data are not always available.  
Five of the 12 existing populations pass the distribution criterion (Table 2). 
Table 2.  Distribution data used to evaluate John Day bull trout populations. 

Population Distribution (km) % of Historical Connected to 
Other Pops. Pass/Fail 

North Fork 
Upper North Fork 75.1 100 Yes Pass 
Upper Granite 1.08 11 Yes Fail 
Big  undocumented undocumented Yes Fail 
Clear 13.5 100 Yes Pass 
Clear/Lightning undocumented undocumented No Fail 
Desolation 33.3 70.2 Yes Pass 
SF Desolation 5.8 100 No Fail 

Middle Fork 
Clear 6.6  Yes Fail 
Granite Boulder 6.5  Yes Fail 
Big  17.5  Yes Pass 
Upper Middle Fork Extinct population 
Big Boulder Extinct population 
Davis Extinct population 
Vinegar Extinct population 
Butte Extinct population 
Indian Extinct population 

Mainstem 
Upper John Day 68.4  Yes Pass 
Indian 3.6  No Fail 
Pine Extinct population 
Canyon Extinct population 

 
Spawning and rearing distribution of bull trout in the Upper Granite population is limited to an 
extremely short portion of Boulder Creek.  Historically, spawning distribution included reaches 
of Granite Creek (Hanson 2001, Buchanan et al. 1997).  The Upper Granite population fails the 
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distribution criterion because current spawning distribution is limited to one km, only 11% of the 
historical distribution. 

W.F. Clear, Salmon, and Lightning creeks are bisected by the Pete Mann Ditch which diverts 
water from these creeks to the Burnt River basin for irrigation and mining purposes.  Diversions 
associated with the ditch prevent upstream movement of bull trout into the upper reaches of 
streams in the Clear/Lightning population (USFWS 2004).  Due to isolation from other 
populations in the North Fork John Day, the Clear/Lightning population fails the distribution 
criterion. 

Irrigation withdrawal on Indian Creek (Upper Mainstem John Day) dewaters the stream channel 
each summer, seasonally isolating the small bull trout population in the headwaters (USFWS 
2004).  The Indian population fails the distribution criterion because of the short spawning 
distribution and seasonal isolation from migratory corridors and other populations. 

Clear (MFJD), Granite Boulder, Big (NFJD), and SF Desolation all fail the distribution criterion 
because spawning and resident distribution is less than ten km.  SF Desolation is also isolated 
above a natural barrier falls.  Definitive spawning and rearing distribution of the Big (NFJD) 
population is undocumented; field observations indicate it is restricted to less than ten km (T. 
Unterwegner, ODFW John Day Fish District, personal communication).   

Abundance 
Populations of bull trout with fewer than 100 spawning adults are considered at risk of 
inbreeding and fail the interim risk criteria.  The sum of interconnected populations also must 
exceed 1,000 adults to avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus an SMU or 
an isolated population must total greater than 1,000 reproductive adults in order to pass this 
criterion. 

Few datasets describe the abundance of individual populations in the John Day SMU.  In 1999 
ODFW conducted population surveys of the three Middle Fork populations.  Results estimated 
1,950 individuals in Big Creek, 640 individuals in Clear Creek (MFJD), and 368 individuals in 
Granite Boulder Creek (Hemmingsen 1999b).  These estimates of abundance primarily represent 
juvenile and sub-adult fish.  Based on these data and the professional opinion of the John Day 
Bull Trout Recovery Team, none of the populations in the John Day SMU exceed 100 adults 
(USFWS 2004), therefore all populations in the SMU are at risk of inbreeding and fail the 
abundance criterion. 

The John Day Bull Trout SMU likely contains fewer than 1,000 adults and is considered at risk 
of genetic drift.  Basin-wide probabilistic sampling of bull trout using redd surveys between 
2002 and 2004 produced an estimate of the total number of redds in the SMU (Table 3) 
(Sankovich et al. 2003, 2004, Starcevich et al. 2005).  Measures of adult abundance based on 
these redd estimates and an expansion factor of 2.3 adults per redd (Ratliff 1996, Dunham et al. 
1999) does not consistently exceed 1,000 adults. 
Table 3.  Estimates of total number of bull trout redds in the John Day SMU based on probabilistic sampling  
(Sankovich et al. 2003, 2004, Starcevich et al. 2005). 

Year n Redds 95% CI 
2002 42 540 ± 38% 
2003 48 193 ± 31% 
2004 49 235 ± 36% 
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Productivity 
Data are not available to quantitatively assess productivity and the intrinsic rate of population 
increase for bull trout in the John Day SMU.  In the absence of these data the qualitative 
assessment of the productivity criterion is based on distribution and abundance, connectivity, life 
history, habitat quality, and presence of non-native species.  A population passes the criterion if 
it is widely distributed and relatively abundant or if there are indications of an increasing or 
stable trend in abundance.  These qualities suggest populations are minimally able to sustain 
current abundance.   The expression of a migratory life history and connectivity between 
populations and high quality habitat also increases the probability of a population sustaining 
itself.  The presence of non-native species or significant habitat degradation may negatively 
affect productivity and cause a population to fail the criterion if it is limited in other factors. 

Only the North Fork John Day, Upper John Day, and Big (MFJD) populations pass the 
productivity criterion (Table 4).  All other populations fail the criterion due to limited distribution, 
low abundance, and, in some instances, the presence of brook trout. 
Table 4.  Factors considered in the assessment of the productivity criterion of John Day bull trout. 

Population Factors Pass/Fail 

North Fork 
Upper North Fork Likely highest total abundance in SMU; wide distribution and adequate 

connectivity to support a migratory life history; abundant brook trout. 
Pass 

Upper Granite Extremely limited distribution and low abundance; migratory life 
history. 

Fail 

Big  Limited distribution and abundance; brook trout abundant; resident life 
history. 

Fail 

Clear Limited distribution and low abundance; resident life history, though 
recent sighting of two sub-adult bull trout in lower reaches may indicate 
otherwise. 

Fail 

Clear/Lightning Limited distribution, isolated above Pete Mann Ditch; resident life 
history. 

Fail 

Desolation Low abundance; migratory life history. Fail 
SF Desolation Isolated above barrier falls; limited distribution; brook trout present. Fail 
Middle Fork 
Clear Limited distribution; resident life history; potentially degraded habitat. Fail 
Granite Boulder Limited distribution and abundance; migratory life history. Fail 
Big  Extensive spawning habitat; highest abundance in Middle Fork; 

migratory life history. 
Pass 

Upper Middle Fork Extinct population 
Big Boulder Extinct population 
Davis Extinct population 
Vinegar Extinct population 
Butte Extinct population 
Indian Extinct population 

Mainstem 
Upper John Day Highest concentration of spawning activity in the John Day Basin 

(ODFW, Native Fish Investigations Project, unpublished data); wide 
distribution; migratory life history; brook trout present but not abundant. 

Pass 

Indian Very limited spawning distribution; seasonally isolated; resident life 
history. 

Fail 

Pine Extinct population 
Canyon Extinct population 
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Reproductive Independence 
All bull trout are naturally-produced and hatchery bull trout programs do not exist in Oregon.  
Because issues of reproductive independence do not apply to bull trout, all populations pass this 
criterion. 

Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For most populations the degree of hybridization is not quantified, but 
professional judgment and the frequency of hybrids encountered during sampling provides a 
general indication.  In cases where little or no information is available and bull trout and brook 
trout are sympatric, this review assumes hybrids are common.  

Brook trout were stocked in tributary streams of the North Fork John Day (Camas, Winom, and 
Rock creeks) and Upper Mainstem John Day (Canyon Creek) between 1925 and 1940 (ODFW 
and Oregon Fish Commission Fish Stocking records).  Brook trout were also stocked in alpine 
lakes of both basins, most importantly Baldy, Olive, Jump-Off-Joe, and Crawfish Lakes in the 
North Fork and Magone, Little Strawberry, Strawberry, and Slide lakes in the Mainstem John 
Day (USFWS 2004).  Streams and lakes in the Middle Fork John Day basin were not stocked 
with brook trout.   

In the North Fork John Day basin, hybridization appears to be common where bull trout and 
brook trout co-occur.  Four populations in the North Fork John Day basin; Upper North Fork, 
Big, Desolation, and SF Desolation, fail the hybridization criterion (Table 5). Brook trout are 
present in Desolation Creek, however the degree of hybridization with bull trout is unknown.  
This population fails the hybridization criterion until the degree of hybridization can be better 
assessed.  In the mainstem John Day River Basin brook trout are present in the Little Meadow 
section of the Upper John Day population, however hybrid trout have not been observed during 
routine sampling activities (T. Unterwegner, ODFW John Day Fish District, personal 
communication, ODFW Native Fish Investigations Project, unpublished data).  This population 
passes the hybridization criterion. 
Table 5.  Occurrence of brook trout and hybridization for John Day bull trout populations. 

Population Brook Trout Pass/Fail 

North Fork 
Upper North Fork Yes Fail 
Upper Granite No Pass 
Big  Yes Fail 
Clear No Pass 
Clear/Lightning No Pass 
Desolation Yes Fail 
SF Desolation Yes Fail 

Middle Fork 
Clear No Pass 
Granite Boulder No Pass 
Big  No Pass 
Upper Middle Fork Extinct population 
Big Boulder Extinct population 
Davis Extinct population 
Vinegar Extinct population 
Butte Extinct population 
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Indian Extinct population 
Mainstem 

Upper John Day Yes Pass* 
Indian No Pass 
Pine Extinct population 
Canyon Extinct population 

* Brook trout are present in a section of the Upper John Day River, but hybrids are uncommon. 
 

Assessment Conclusions 
The John Day Bull Trout SMU includes 20 populations distributed among headwater streams of 
the North Fork, Middle Fork, and upper Mainstem John Day rivers.  Five populations in the 
Middle Fork John Day and two in the mainstem John Day rivers are considered extinct.  Overall 
abundance within the SMU is extremely low and spawning distribution is highly fragmented and 
restricted to small tributary streams.  Productivity of most populations is limited by habitat 
quality, non-native species, and a lack of a migratory life history.  The SMU only meets the 
reproductive independence criterion and is classified as ‘at risk’ (Figure 1).  Limited data sets and 
inferences from other information for populations in this SMU provide a qualified level of 
confidence in the assessment of the interim criteria.   
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Figure 1.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Umatilla Bull Trout 

Existing Populations 
The Umatilla Bull Trout SMU is comprised of two populations, the upper Umatilla Complex and 
Meacham (Table 1).  Populations were identified according to those defined in the  Umatilla - 
Walla Walla Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004).  Both populations 
exhibit resident and migratory life history strategies. 
Table 1.  Populations, existence status, and life history of the Umatilla Bull Trout SMU. 

Exist  Population Description Life History 
Yes Umatilla Complex North and South Fork Umatilla River Basins Resident/ migratory 
Yes Meacham Meacham Cr and tributaries Resident/ migratory 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997) and information summarized in the Umatilla – 
Walla Walla Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004).  These data are 
primarily based on summer distribution sampling that often represents the most restricted 
distribution. A population fails the criterion if spawning and juvenile rearing distribution is 1) 
less than ten km, 2) not connected to other populations, or 3) occupies less than 50% of the 
historic distribution when historic distribution data are denoted on GIS. In basins where the GIS 
hydrography does not depict historical distribution, the results show populations occupy 100% of 
their historical distribution.  These results should be interpreted with caution, since historical 
data are not always available. 

Bull trout in the Umatilla River are found primarily upstream of Pendleton. Adult bull trout rear 
and overwinter in the upper river, typically upstream of Thorn Hollow Creek.  In the past ten 
years, adult bull trout have been observed in only five instances at dam facilities on the lower 
river. Adult bull trout are rarely observed rearing in the lower mainstem of Meacham Creek.   

Spawning, juvenile rearing, and resident bull trout distribution in the Umatilla SMU is limited to 
the upper headwaters of the Umatilla River and NF Meacham Creek.  In the Umatilla Complex 
population spawning activity is fragmented and patchy.  A majority of the spawning activity 
occurs in the North Fork Umatilla River inside the North Fork Umatilla Wilderness Area; in the 
five km reach between Coyote Creek and Woodward Creek.  A low percentage of the spawning 
activity occurs in the South Fork Umatilla River and Shimmiehorn Creek.  A total of three redds 
were observed in the South Fork Umatilla River between 1996 and 2002 (USFWS 2004).  
Rearing occurs in Buck, Thomas, Spring and Shimmiehorn creeks (USFWS 2004).  Based on the 
total distribution of spawning and juvenile bull trout, the Umatilla Complex population passes 
the distribution criterion (Table 2).   

The spawning distribution within the Meacham population is limited to 6.6 km in the North Fork 
upstream of the Bear Creek confluence and in Pot Creek.  North Fork Meacham Creek below 
Bear Creek is characterized as high quality spawning and rearing habitat and could potentially 
support bull trout even though fish have not been observed in this reach.  East Meacham Creek 
and mainsteam Meacham Creek between North and East forks are also considered to contain 
suitable spawning habitat (USFWS 2004) but spawning activity has not been documented.   The 
Meacham population fails the distribution criterion (Table 2). 
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Connectivity between the Umatilla Complex and Meacham populations is possible but hindered 
by seasonal low flows and thermal barriers (Table 2)(USFWS 2004).  Movement of adults and 
sub-adults to and from the Columbia River is hampered by water quality issues and instream 
diversions used to divert flows into irrigation canals and off-channel storage reservoirs.  Fish 
passage concerns at the six major diversions on the Umatilla River have been or are being 
addressed due to the impact on anadromous salmonids, however the needs of bull trout were not 
often considered in the design of the modifications (USFWS 2004).   
Table 2.  Distribution data used to evaluate Umatilla bull trout populations. 

 
Abundance 
The Bull Trout Draft Recovery Plan (USFWS 2004) provides estimates of the number of adult 
bull trout in each population based on average redd counts made between 1999 and 2003 and a 
2.3 fish per redd expansion factor (USFWS 2004, Dunham et al. 2001, Ratliff et al. 1996).  The 
assessment of the abundance criterion is based on these estimates (Table 3).  Populations of bull 
trout with fewer than 100 spawning adults are considered at risk of inbreeding and fail the 
interim risk criterion.  The sum of interconnected populations also must exceed 1,000 adults to 
avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus an SMU or an isolated population 
must total greater than 1,000 reproductive adults in order to pass this criterion 
Table 3.  Estimated adult abundance of Umatilla bull trout populations  (USFWS 2004).  

Population Estimated Adult Abundance Pass/Fail 
Umatilla Complex 249 Pass 
Meacham <10 Fail 
Given the extremely low number of redds observed in the Meacham Creek annually (Table 4), the 
Meacham population appears to be precariously small and highly vulnerable.  Biologists estimate 
the population consists of fewer than ten individuals (USFWS 2004).  The Meacham population 
fails the abundance criterion and is considered at risk of inbreeding depression. 
Table 4.  Total redd counts in Meacham Creek 1994 - 2004 (USFWS 2004, ODFW unpublished data). 

Year 1994 1995 1996 1997 1998-2001 2002 2003 2004 
Redd Count 3 1 0 0 Not surveyed 2 0 0 
 

The total number of adult bull trout in the SMU is estimated to be less than 1,000 fish, thus 
Umatilla Basin bull trout are at risk of the deleterious effects of genetic drift.   

Productivity 
The assessment of the productivity criterion is based on trends of abundance over the past five 
years.  A population passes the criterion if the abundance trend appears stable or increasing.  A 
decreasing trend is cause for a population to fail the criterion.  Trends of abundance for the 
Umatilla SMU populations are evaluated using data sets of annual census redd counts.  This 
review recognizes the difficulties associated with characterizing population trend using redd 
counts given the inherent variability in redd detection and sources of error (Dunham et al. 2001, 
Maxell 1999, Rieman and Myers 1997).  The evaluation of productivity based on population 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

Umatilla Complex 65.1 100 Yes Pass 
Meacham 6.6 55.6 Yes Fail 
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trend is made with caution and subject to uncertainty. Standardized redd counts in the Umatilla 
Complex began in 1994.  Over the past five years the population shows a decreasing trend in 
abundance (Figure 1) and is considered to fail the productivity criterion until productivity can be 
better assessed.    
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Figure 1.  Trends in total redd counts for Umatilla Complex. 

Productivity of the Meacham bull trout population is difficult to assess using the available data.  
Given the extremely low redd counts (Table 4), relatively few observations of bull trout and no 
evidence of a recent population increase, this population fails the productivity criterion.   

Reproductive Independence 
All populations in the Umatilla Bull Trout SMU are native fish sustained by natural production 
and pass the reproductive independence criterion.     

Hybridization 
Brook trout are not present in the Umatilla basin and not considered a threat to bull trout.  Both 
populations pass the hybridization criterion. 

Assessment Conclusions 
The Umatilla Bull Trout SMU consists of two populations, one in each of Meacham Creek and 
Upper Umatilla River.  The abundance of the Meacham population is dangerously low and 
distribution is severely limited.  Habitat degradation significantly impacts both populations, 
particularly in the lower reaches of the Umatilla River, where adult bull trout rear and 
overwinter.  Movement between populations is possible, but undocumented.  The SMU passes 
three of the six interim criteria and is classified as “at risk” (Figure 2).  Limited data sets and 
inferences from other information for populations in the SMU provide a qualified level of 
confidence in the assessment of the interim criteria. 
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Figure 2.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Walla Walla Bull Trout 

Existing Populations 
The Walla Walla Bull Trout SMU is comprised of two populations, one in each of Mill Creek 
and the Upper Walla Walla River (Table 1).  Populations were identified according to those 
defined in the Umatilla - Walla Walla Chapter of the Bull Trout Draft Recovery Plan (USFWS 
2004).  Both populations express resident and migratory life history strategies. 
Table 1.  Populations, existence status, and life history of the Walla Walla Bull Trout SMU. 

Exist  Population Description Life History 

Yes Walla Walla Complex North and South Fork Walla Walla Rivers Resident/ migratory 
Yes Mill Upper Mill Creek and tributaries Resident/ migratory 
 

The Touchet River basin, a subbasin of the Walla Walla River in Washington, contains three bull 
trout populations, South Fork, Wolf Fork, and North Fork.  These populations are thought to be 
isolated from the Walla Walla Complex and Mill populations (USFWS 2004) as a function of 
poor water quality and inhospitable habitat in the lower Touchet River.  Populations in 
Washington are considered to be “depressed” (USFWS 2004) but are not evaluated in this status 
review. 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997) and information summarized in the Umatilla-
Walla Walla Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004).    These data are 
primarily based on summer distribution sampling that often represents the most restricted 
distribution. A population fails the criterion if spawning and juvenile rearing distribution is: 1) 
less than ten km, 2) not connected to other populations, or 3) occupies less than 50% of the 
historic distribution when historic distribution data are denoted on GIS. In basins where the GIS 
hydrography does not depict historical distribution, the results show populations occupy 100% of 
their historical range.  Though this is likely accurate for Walla Walla River bull trout, these 
results should be interpreted with caution since historical data are not always available. 

Spawning, juvenile rearing, and resident bull trout distribution in the Walla Walla SMU occurs 
in the upper reaches of the North Fork and South Fork Walla Walla rivers and Mill Creek, and 
exceeds ten km in both populations (Table 2).  The majority of the spawning distribution within 
the Walla Walla Complex occurs in the South Fork Walla Walla River and its tributaries 
upstream of Bear Creek.  Spawning activity in the upper North Fork Walla Walla River is 
minimal and sporadic; only eight redds were observed in 2002 and none in surveys conducted 
since (USFWS 2004, ODFW John Day Watershed District office, unpublished data).  Spawning 
activity in Mill Creek occurs primarily upstream of Paradise Creek. 

Bull trout in both populations have access to large rivers and migratory corridors; however 
connectivity between populations is poor.  Low flow conditions, high water temperatures, and 
diversion dams in the Walla Walla River and lower Mill Creek hinder the ability of bull trout to 
move between populations from late spring through fall.  Adult bull trout rear and overwinter in 
the mainstem Walla Walla River upstream of the Oregon/Washington border (USFWS 2004). 
Occasional sightings of bull trout have occurred downstream of the Mill Creek confluence. 
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Recent observations of bull trout moving up the Bennington Lake Diversion Dam ladder, 
suggests movement from downstream of the town of Walla Walla, presumably from 
Yellowhawk Creek (T. Bailey, ODFW John Day Watershed District Office, personal 
communication).   Although connectivity between populations in the SMU and to the Columbia 
River is poor, intermixing is possible.  Both populations pass the distribution criterion (Table 2).   
Table 2.  Distribution data used to evaluate Walla Walla bull trout populations. 

Population Spawning Distribution 
(km) % of Historical Connected to 

Other Pops Pass/Fail 

Walla Walla Complex 45.9 100 Yes Pass 
Mill 34.8 100 Yes Pass 

  Abundance 
The Bull Trout Draft Recovery Plan (USFWS 2004) provides estimates of the number of adult 
bull trout in each population based on average redd counts between 1994 and 2003 and a 2.3 fish 
per redd expansion factor (USFWS 2004, Dunham et al. 2001, Ratliff et al. 1996).  These 
estimates are used to assess the abundance criterion (Table 3).  Populations of bull trout with 
fewer than 100 spawning adults are considered at risk of inbreeding and fail the interim risk 
criterion.  The sum of interconnected populations also must exceed 1,000 adults to avoid risk of 
genetic drift (Rieman and Allendorf 2001).  Thus an SMU or an isolated population must total 
greater than 1,000 reproductive adults in order to pass this criterion 
Table 3.  Estimated adult abundance of Walla Walla bull trout populations (USFWS 2004).  

Population Estimated Adult Abundance Pass/Fail 
Walla Walla Complex 989 Pass 
Mill 480 Pass 

 
Both populations exceed 100 spawning adults, are considered not at risk of inbreeding 
depression, and pass the abundance criterion.  The total number of adults within the SMU 
exceeds 1000 adults minimizing the negative effects of genetic drift; however, connectivity 
between these populations must improve to fully avoid these genetic risks.   

Productivity 
The assessment of the productivity criterion was evaluated based on trends of abundance over 
the past five years.  A population passes the criterion if trends appear stable or increasing.  A 
decreasing trend is cause for a population to fail the criterion. Trends in abundance for the Walla 
Walla SMU populations were evaluated using data sets of annual census redd counts.  This 
review recognizes the difficulties associated with characterizing population trend using redd 
counts, given the inherent variability in redd detection and sources of statistical error (Dunham et 
al. 2001, Maxell 1999, Rieman and Myers 1997).  The evaluation of the productivity criterion 
based on apparent population trend is made with caution and subject to uncertainty. 

Annual redd count data indicates an stable trend in abundance both in the Walla Walla Complex 
and Mill Creek over the past five years (USFWS 2004, ODFW John Day Watershed District 
office, unpublished data, USFWS 2004, Sankovich et al. 2003, 2004, Hemmingsen et al. 2002) 
(Figure 1).  Based on these data, both populations pass the productivity criterion.   
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Figure 1.  Trends in total redd counts for Walla Walla Complex and Mill populations. 

Reproductive Independence 
All populations in the Walla Walla Bull Trout SMU are native fish sustained by natural 
production and pass the reproductive independence criterion.     

Hybridization 
Brook trout are not present in the Walla Walla basin and not considered a threat to bull trout.  
Both populations pass the hybridization criterion.  

Assessment Conclusions 
The Walla Walla Bull Trout SMU consists of two populations, one in each of upper Walla Walla 
River and Mill Creek.   Three additional populations not considered in this assessment are 
present in Touchet River, a tributary of the Walla Walla River in Washington.  Bull trout in both 
Oregon populations express a fluvial life history strategy and are relatively abundant and 
productive.  High quality spawning habitat is extensive in the upper reaches of Mill Creek and 
Walla Walla River, however connectivity between populations is poor from late spring to fall.  
Both populations pass all six interim criteria and the SMU is classified as “not at risk” (Figure 2).  
Limited data sets and inferences from other information for populations in this SMU provide a 
qualified level of confidence in the assessment of the interim criteria. 
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Figure 2  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Grande Ronde Bull Trout 

Existing Populations 
The Grande Ronde Bull Trout SMU is comprised of 12 populations, one of which is classified as 
extinct (Table 1).  Populations are identified according to those defined in the Grande Ronde 
Chapter of the Bull Trout Draft Recovery Plan (2004), with the exception of Lostine and Minam 
populations.  The USFWS Draft Recovery Plan identifies bull trout in Bear Creek and Lostine 
River as one local population, and Deer Creek and Minam River as another.  This review defines 
bull trout in these streams as separate populations. ODFW radio telemetry data collected from 
bull trout on the Lostine River show fish consistently returning to the Lostine River (Phil 
Howell, USFS La Grande, personal communication) and provide no evidence of movement into 
Bear Creek.  Fish in Lostine and Minam rivers and Deer and Bear creeks are treated as separate 
populations until data suggest otherwise. 
Table 1.  Populations, existence status, and life history of the Grande Ronde Bull Trout SMU. 

Exist Population Description Life History 
Yes Wenaha Wenaha River and tributaries. Resident /Migratory 
Yes Lookingglass Lookingglass and Little Lookingglass creeks. Resident /Migratory 
Yes Deer Deer Creek and tributaries. Resident /Migratory 
Yes Minam Minam River and tributaries. Resident /Migratory 
Yes Little Minam Little Minam River above barrier falls. Resident 
Yes Lostine Lostine River. Resident /Migratory 
Yes Bear  Bear and Goat Creek and tributaries. Resident /Migratory 
Yes Hurricane Hurricane Creek. Resident 
No Wallowa Lake Wallowa River above and including Wallowa 

Lake. 
 

Yes Indian Indian Creek. Resident 
Yes Catherine Catherine Creek and tributaries. Resident 
Yes Upper Grande 

Ronde 
Upper Grande Ronde River and tributaries, incl, 
Limber Jim, Indiana, Clear, Lookout, and Hoodoo 
creeks. 

Resident 

During the late 1930s and early 1940s bull trout were intentionally removed from Wallowa Lake 
and its tributaries to reduce predation on rainbow trout (Ratliff and Howell 1992).  Migratory 
bull trout moving up into the lake were trapped and eliminated at a dam and a series of weirs and 
wild bull trout were eradicated by the 1950s (Buchanan et al.1997). 

A population suspected to have been present in Wenatchee Creek, a tributary to the Grande 
Ronde River in Washington, is now considered extinct (USFWS 2004).  This population is not 
included in this status review.   

Distribution 
Complete historical distribution is undocumented. It is thought that bull trout occupied all major 
tributaries in the upper Grande Ronde Basin and a seasonal connection existed with the Snake 
River (Buchanan et al.1997).  Current known spawning and resident distribution of bull trout is 
spread throughout the headwaters streams of the Grande Ronde basin, though most populations 
are concentrated in the Wallowa River basin.  Potential for inter-population connection exists 
through major migratory corridors and large rivers, however bull trout use of these rivers is 
limited by high temperatures and low flow during the summer months (USFWS 2004).     
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Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997) and information provided by ODFW 
biologists. These data are primarily based on summer distribution sampling that often represent 
the most restricted distribution. A population fails the criterion if spawning and resident 
distribution is 1) less than ten km, and 2) not connected to other populations.  Knowledge of the 
historical bull trout distribution is insufficient; thus the percent of historical habitat currently 
occupied was not calculated for the Grande Ronde SMU.  Four of the 11 existing populations fail 
the distribution criterion (Table 2). 
Table 2.  Distribution data used to evaluate Grande Ronde bull trout populations. 

Population Spawning Distribution (km) Connected to Other Pops. Pass/Fail 
Wenaha 92.5 Yes Pass 
Lookingglass 36.3 Yes Pass 
Deer 11.1 Yes Pass 
Minam 59.6 Yes Pass 
Little Minam 19.4 No Fail 
Lostine 23.3 Yes Pass 
Bear  27.5 Yes Pass 
Hurricane 7.6 No Fail 
Wallowa Lake Extinct population 

Indian <10 Yes Fail 
Catherine 57.6 Yes Pass 
Upper Grande Ronde <10 Yes Fail 
Due to a limited spawning and rearing distribution and isolation from other populations the 
Hurricane population fails the distribution criterion.  Distribution of bull trout in Hurricane Creek 
is limited to a short section of stream upstream of a series of barriers.  The 
Consolidated/Moonshine Ditch diversion dam prohibits upstream movement as does seasonal 
dewatering of reaches below the ditch.  In addition, a bedrock chute appears to be a barrier at low 
and moderate flows and potentially at high flows (USFWS 2004).   

The Little Minam resident bull trout population also fails the criterion because it is isolated 
above a barrier falls which prevents the expression of a migratory life history and the opportunity 
for genetic exchange.  As an isolated population, this group is at greater risk of extinction due to 
stochastic events.   

Indian and Upper Grand Ronde populations fail the criterion due to a severely restricted 
spawning distribution.  In both populations the definitive spawning distribution is undetermined.  
The lower portion of Indian Creek is located on private land where the potential downstream 
habitat and distribution has not been sampled.  Biologists are certain that the population is not 
widely distributed and instead limited to a very small area.  An unusual sighting of juvenile 
Chinook in the upper reaches confirms connectivity to the Grand Ronde River (J. Zakel, ODFW 
Grande Ronde Watershed District Office, personal communication). 

Spawning distribution in the Upper Grand Ronde population is highly fragmented.  Spawning 
activity is restricted to short segments in Limber Jim, Indiana, Fly, and Clear creeks.  Even 
though definitive spawning distribution is undescribed, biologists believe it is severely limited (J. 
Zakel, ODFW Grande Ronde Watershed District Office, personal communication). 

Abundance 
In the absence of quantitative abundance data, the assessment of the abundance criterion is based 
on best guess estimates of adult bull trout generated by the Grande Ronde River Bull Trout 
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Recovery Team (USFWS 2004) and ODFW district biologists (Table 3).  These estimates are 
supported by redd counts, trap data, field observations, and professional judgment. Populations 
of bull trout with fewer than 100 spawning adults are considered at risk of inbreeding and fail the 
interim risk criteria.  The sum of interconnected populations also must exceed 1,000 adults to 
avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus, an SMU or an isolated 
population must total greater than 1,000 reproductive adults in order to pass this criterion. 
Table 3.  Estimated adult abundance of Grande Ronde bull trout populations.  

Population Estimated Adult Abundance Pass/Fail 
Wenaha 2,000 Pass 
Lookingglass 200 Pass 
Deer <100 Fail 
Minam 200 Pass 
Little Minam 750 Fail 
Lostine 500-1,000 Pass 
Bear  <100 Fail 
Hurricane <100 Fail 
Wallowa Lake Extinct population 
Indian <100 Fail 
Catherine <100 Fail 
Upper Grande Ronde <100 Fail 
Although bull trout in the Little Minam are relatively abundant (approx. 750 adults), the 
population is isolated above a barrier falls which prohibits upstream movement of migratory bull 
trout and exchange of genetic material.  The abundance criterion provides a guideline of 1,000 
adults in order to avoid effects of genetic drift.  Since this population has no opportunity for 
mixing with other populations and is fewer than 1,000 adults, it is considered at risk of genetic 
drift and therefore fails the abundance criterion.   

The Hurricane population fails the criterion based on a 2002 population survey.  Results of the 
survey estimated 198 bull trout, 88 of which were likely mature adults (>170 mm) (ODFW, 
Enterprise Fish District, unpublished report).  In addition bull trout in Hurricane Creek are 
repeatably observed at extremely low densities. 

Few data are available to assess abundance of Bear, Deer, Indian, Catherine, and Upper Grande 
Ronde populations.  Field observations in all of these populations suggest bull trout are sparse 
and densities are very low (J. Zakel, ODFW Grande Ronde Watershed District Office, personal 
communication; B. Smith, ODFW Enterprise Field Office, personal communication).  Based on 
these observations and professional judgment these populations fail the abundance criterion until 
they can be better assessed.  

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic rate of population 
increase for bull trout in the Grande Ronde SMU.  In the absence of these data a qualitative  
assessment of the productivity criterion is based on distribution and abundance, connectivity, life 
history, habitat quality, and presence of non-native species.  A population passes the criterion if 
it is widely distributed and relatively abundant or if there are indications of an increasing or 
stable trend in abundance.  These qualities suggest populations are minimally able to sustain 
current abundance.   The expression of a migratory life history and connectivity between 
populations and diverse habitats also increases the probability of a population sustaining itself.  
The presence of non-native species or significant habitat degradation may negatively affect 
productivity and cause a population to fail the criterion if it is limited in other factors.  The Bear, 
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Deer, and Hurricane populations fail the productivity criterion due to restricted distribution and 
low abundance, limited habitat quality, and the presence of brook trout.  All other populations in 
the SMU pass the criterion (Table 4). 
Table 4.  Factors considered in the assessment of the productivity criterion of Grande Ronde bull trout. 

Population Factors Pass/Fail 
Wenaha Extensive distribution and high abundance; habitat pristine, exclusively in 

designated Wenaha Wilderness Area; connectivity to Grande Ronde River 
supports migratory life history. 

Pass 

Lookingglass Distribution and abundance appear minimally adequate for the population to 
sustain itself; expression of a migratory life history; redd counts since 1994 
generally indicate a stable to increasing trend in abundance (USFWS 2004). 

Pass 

Deer Limited distribution and abundance, migratory life history; stable but restricted 
habitat; brook trout absent. 

Fail 

Minam Distribution extensive; abundance likely high; habitat pristine – 90% within a 
Wilderness Area; brook trout present; migratory life history. 

Pass 

Little Minam Although isolated from other populations and only able to express a resident life 
history; spawning distribution is adequate and abundance stable; habitat in 
excellent condition completely within Eagle Cap Wilderness Area. 

Pass 

Lostine Widely distributed and adequate abundance; large migratory component to the 
population (citation); habitat in good condition with the exception of temperature 
and flow issues in the lower river due to irrigation activities in the summer 
months; brook trout present. 

Pass 

Bear Migratory life history; low abundance; brook trout present; habitat degraded in 
lower reaches, upper reaches and Goat Creek in designated wilderness. 

Fail 

Hurricane Limited distribution and low abundance; abundant brook trout population; limited 
ability to express a migratory life history; lacks connectivity to other populations.  

Fail 

Wallowa Lake Extinct population -- 
Indian Distribution restricted and likely low abundance; resident life history; high quality 

habitat; evidence suggests productivity minimally adequate to persist. 
Pass 

Catherine Migratory component exists; distribution is adequate; low abundance; Chinook 
and steelhead available as food source;  evidence suggests productivity minimally 
adequate to persist. 

Pass 

Upper Grande 
Ronde 

Small migratory component exists; abundance and distribution limited; Chinook 
and steelhead present as food source; productivity minimally adequate to sustain 
the population. 

Pass 

Reproductive Independence 
The Grande Ronde Bull Trout SMU is the only SMU where hatchery bull trout were released 
historically.  In order to re-establish the bull trout fishery in Wallowa Lake, fingerling and legal 
sized Dolly Varden and bull trout were released between 1968 and 1978.  These plantings did 
not establish a self-sustaining population, and the population is now considered extinct (USFWS 
2004, Buchanan et al. 1997).  In 1997 bull trout collected in the Little Sheep Creek canal were 
released into Wallowa Lake, however natural production has not been documented. 

All existing populations in the Grande Ronde Bull Trout SMU are native fish sustained by 
natural production and pass the reproductive independence criterion.  Hatchery bull trout 
programs do not currently exist in Oregon.  

Hybridization 
Brook trout were historically stocked into streams, rivers, and high alpine lakes in the Grande 
Ronde basin.  Brook trout stocking programs no longer exist in moving waters in the basin.  A 
population is considered to pass the hybridization criterion if brook trout x bull trout hybrids are 
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rare or non-existent.  For most populations the degree of hybridization is not quantified, but 
professional judgment and the frequency of hybrids encountered during sampling provides a 
general indication.  In cases where little or no information is available and bull trout and brook 
trout are sympatric, this review assumes hybrids are common.  

Brook trout are present in the Wallowa, Minam, NF Minam, Lostine, and Grande Ronde rivers, 
and in Hurricane, Bear, Lookingglass, Lost, Limber Jim, Elk, Silver, Hoodoo, and Beaver creeks 
(USFWS 2004).  In Hurricane Creek, 24% of the trout encountered during the 2002 population 
survey were bull trout x brook trout hybrids and therefore the population fails the criterion 
(ODFW, Enterprise Fish District, unpublished report).  The degree of hybridization in other 
populations where brook trout are present is undocumented.  These populations fail the 
hybridization criterion until data are available to demonstrate hybridization is rare (Table 5). 
Table 5.  Occurrence of brook trout and hybridization for Grande Ronde bull trout populations. 

Population Brook Trout Pass/Fail 
Wenaha No Pass 
Lookingglass Yes Fail 
Deer No Pass 
Minam Yes Fail 
Little Minam No Pass 
Lostine Yes Fail 
Bear  Yes Fail 
Hurricane Yes Fail 
Wallowa Lake Extinct population 
Indian No Pass 
Catherine No Pass 
Upper Grande Ronde Yes Fail 

Assessment Conclusions 
The Grand Ronde Bull Trout SMU includes 12 populations, of which over half are concentrated 
in the Wallowa River basin.  The Wallowa Lake population was eliminated by the 1950s and is 
now considered extinct.  The Wenaha River is one of Oregon’s most pristine and undisturbed 
river systems and contains one of the states’ healthiest bull trout populations.  Abundance is 
considered precariously low in more than half of the populations in this SMU and hybridization 
with introduced brook trout has put many populations at risk, particularly in the Wallowa River.  
The SMU passes two of the six interim criteria and is classified as ‘at risk’ (Figure 1).  Limited 
data sets and inferences from other information for populations in the SMU provide a qualified 
level of confidence in the assessment of the interim criteria. 
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Figure 1.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Imnaha Bull Trout 

Existing Populations 
The Imnaha Bull Trout SMU is comprised of four populations, none of which are considered 
extinct (Table 1).  Population delineation is defined based on geographical, physical, and thermal 
isolation of the spawning distribution of each population and populations are the same as those 
identified in the Imnaha-Snake Rivers Chapter of the Bull Trout Draft Recovery Plan (USFWS 
2004), Buchanan et al. (1997), and Ratliff and Howell (1992).  
Table 1.  Populations, existence status, and life history of the Imnaha Bull Trout SMU. 

Exist  Population Description Life History 

Yes Imnaha Imnaha River above Sheep Creek. Resident /Migratory 
Yes Big Sheep Big Sheep Creek and tributaries. Resident /Migratory 
Yes Little Sheep Little Sheep Creek and tributaries. Resident /Migratory 
Yes McCully McCully Creek above WVI canal. Resident 

 
It is unknown if bull trout naturally exist in Little Sheep Creek.  The Wallowa Valley 
Improvement Canal (WVI), constructed in the 1880s, transports water from Big Sheep, Salt, 
Little Sheep, and McCully creeks to Prairie Creek in the Wallowa River basin for irrigation 
purposes.  The Little Sheep bull trout population may have been established from the delivery of 
water and fish from Big Sheep Creek via the WVI canal (B. Knox, ODFW Enterprise Field 
Office, personal communication).  For the purpose of this review, Little Sheep is treated as a 
current existing population. 

Two additional populations, Sheep and Granite, exist on the Idaho side of the Snake River and 
are in close proximity to the Imnaha River populations.  Intermixing among all populations 
potentially exists but has not been documented.  Sheep and Granite populations are not assessed 
in this status review. 

Distribution 
Although historical distribution is undocumented, it is believed that current distribution of bull 
trout in the Imnaha basin reflects the historical distribution (USFWS 2004, Buchanan et al. 
1997).  However, the historical summer distribution likely extended further downstream than it 
does today.  Currently, bull trout utilize the entire Imnaha River and the Big Sheep Creek 
system.  Adult bull trout overwinter and rear in the lower reaches of the Imnaha River, 
downstream of Summit Creek, and in the Snake River.  Spawning and resident distribution 
occurs in headwater reaches of each population.   

Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997) and information summarized in the Bull Trout 
Draft Recovery Plan (USFWS 2004).    These data are primarily based on summer distribution 
sampling that often represents the most restricted distribution. A population fails the criterion if 
the spawning and resident distribution is: 1) less than ten km, 2) not connected to other 
populations, or 3) occupies less than 50% of the historical distribution when historical 
distribution data are denoted on GIS. In basins where the GIS hydrography does not depict 
historical distribution, the results show populations occupy 100% of their historical range.  
Though this is likely accurate for Imnaha River bull trout, these results should be interpreted 
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with caution since historical data are not always available.  Two of the four populations fail the 
distribution criterion (Table 2). 
Table 2.  Distribution data used to evaluate Imnaha bull trout populations. 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

Imnaha 75.3 100 Yes Pass 
Big Sheep 31.5 100 Yes/No Pass 
Little Sheep 6.5 60 Yes/No Fail 
McCully 10.8 100 No Fail 

 
The Wallowa Valley Improvement canal dramatically affects the distribution of bull trout in Big 
Sheep, Little Sheep and McCully populations.  Diversions for the WVI canal in each creek allow 
bull trout to move downstream but prevent any upstream movement.  The canal is not screened 
and has the potential to capture bull trout from all streams it bisects (Buchanan et al. 1997). 

Spawning and resident distribution of the Little Sheep population is limited to a total of 6.5 km 
which includes the lower reaches of Cabin and Redmont creeks.  In addition to being restricted, 
the distribution is bisected by the WVI Canal.  Fish can move downstream past the diversion but 
are unable to move upstream (USFWS 2004).  Because of these factors Little Sheep fails the 
distribution criterion.  

The McCully population fails the distribution criterion because it is isolated upstream of the 
WVI canal.  The upstream barrier created by the WVI canal diversion prohibits the expression of 
a migratory life history and mixing with other populations.  As an isolated population, this group 
is at greater risk of extinction due to stochastic events. 

Abundance 
Few data are available to adequately assess the abundance of bull trout in the Imnaha SMU.  
Data that are available were either collected more than ten years ago in 1992 or are better used to 
describe relative abundance and population trend.  In the absence of quantified and current 
estimates of abundance, best guess estimates are based on the 1992 density estimates, recent field 
observations, and professional judgment (Table 3).  Populations of bull trout with fewer than 100 
spawning adults are considered at risk of inbreeding and fail the interim risk criteria.  The sum of 
interconnected populations also must exceed 1,000 adults to avoid risk of genetic drift (Rieman 
and Allendorf 2001).  Thus an SMU or an isolated population must total greater than 1,000 
reproductive adults in order to pass this criterion. 
Table 3.  Estimated adult abundance of Imnaha bull trout populations (ODFW, Enterprise Fish District, 
unpublished data). 

Population Estimated Adult Abundance Pass/Fail 
Imnaha 2,000 Pass 
Big Sheep > 300 Pass 
Little Sheep -- Fail 
McCully > 300 Pass 
-- Data not available 

 
The Imnaha population is one of the most abundant and viable in Oregon.  Based on redd counts, 
weir trap data, and creel information, the Imnaha-Snake Rivers Bull Trout Recovery Team 
estimates the entire SMU to contain approximately 4,000 adults, a majority of which reside in 
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the Imnaha River population (USFWS 2004). This population is estimated to contain at least 
2,000 adult bull trout, and passes the abundance criterion. 

The only measures of abundance in Big Sheep and McCully populations were density estimates 
collected more than ten years ago in 1992.  Based on these data the number of adult bull trout in 
each population is estimated to be greater than 300 individuals.  Field observations made since 
then indicate current densities have remained similar to those recorded in 1992 (B. Knox, ODFW 
Enterprise Fish District, personal communication).  Evidence does not exist to suggest significant 
changes in abundance and productivity have occurred since.  Both populations pass the 
abundance criterion. 

Although estimates of abundance for the Little Sheep population are not available, it failed the 
abundance criterion because bull trout were found during presence/absence surveys in 1991, but 
not in 1992 (USFWS 2004).  Buchanan et al. (1997) considers the Little Sheep population at a 
“high risk of extinction”.  There is no evidence to suggest this population should pass the 
abundance criterion. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic rate of population 
increase for bull trout in the Imnaha SMU.  In the absence of these data the assessment of the 
productivity criterion is based on distribution and abundance, connectivity, life history, habitat 
quality, and presence of non-native species.  A population passes the criterion if it is widely 
distributed and relatively abundant or if there are indications of an increasing or stable trend in 
abundance.  These qualities suggest populations are minimally able to sustain current abundance.   
The presence of a migratory life history and connectivity between populations and habitat also 
increases the probability of a population sustaining itself.  The presence of non-native species or 
significant habitat degradation may negatively affect productivity and cause a population to fail 
the criterion if it is limited in other factors. 

Only the Little Sheep population fails the productivity criterion due to an extremely limited 
distribution and low abundance (Table 4).  The level of productivity of this population is not 
likely high enough to replace itself each year.  Imnaha, McCully, and Big Sheep populations pass 
the criterion. 
Table 4.  Factors considered in the assessment of the productivity criterion of Imnaha bull trout. 

Population Factors Pass/Fail 
Imnaha Extremely abundant and widely distributed; spawning distribution within designated 

wilderness; express a migratory life history. 
Pass 

Big Sheep Abundance and distribution appears adequate though population bisected by the 
WVI canal; spawning areas partially within designated wilderness; express a 
migratory life history. 

Pass 

Little Sheep Restricted distribution and extremely  low abundance; limited expression of a 
migratory life history; habitat impacted by 1992 forest fire (Buchanan et al. 1997). 

Fail 

McCully Isolated population though abundance and density appear high (USFWS 2004); 
resident life history; population likely self-sustaining. 

Pass 
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Reproductive Independence 
All populations in the Imnaha Bull Trout SMU are native fish sustained by natural production 
and pass the reproductive independence criterion.  Hatchery bull trout programs do not currently 
exist in Oregon.   

Hybridization 
Brook trout are not known to occur in the Imnaha River basin, and thus hybridization is not a 
threat to populations in the SMU.  All populations pass the hybridization criterion. 

Assessment Conclusions 
The Imnaha Bull Trout SMU includes four populations in the Imnaha River basin.  Two 
additional populations occur in close proximity on the Idaho side of the Snake River.  Potential 
of intermixing between all populations exists, but has not been documented.  Distribution of 
McCully, Little Sheep, and Big Sheep populations is negatively impacted by irrigation diversions 
and barriers to movement. Even though the SMU is classified as ‘at risk’, passing only three of 
the six criteria (Figure 1), the Imnaha population is considered one of the most abundant and 
viable in Oregon.  Limited data sets and inferences from other information for populations in this 
SMU provide a qualified level of confidence in the assessment of the interim criteria. 
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Figure 1.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Hells Canyon Bull Trout 

Existing Populations 
The Hells Canyon Bull Trout SMU includes 14 populations in basins draining into the Snake 
River between Wieser River and Hells Canyon Dam (Table 1).  Four existing populations are 
contained in the Pine Creek watershed, which enters the Snake River at Hells Canyon Reservoir.  
Ten populations are within the Powder River basin, which enters the Snake River at Brownlee 
Reservoir.  Populations are defined based on those identified in the Hells Canyon Chapter of the 
Bull Trout Draft Recovery Plan (USFWS 2004) and Ratliff and Howell (1992).  This review 
defines the Anthony population as two distinct populations, Anthony (including North Anthony 
Creek) and Indian.  Bull trout in Indian Creek are above a natural barrier falls and isolated from 
fish in Anthony Creek (USFWS 2004).  In addition, Eagle Creek is identified as an existing 
population.  Eagle Creek historically supported a significant bull trout population; however 
surveys in 1991 and 1994 failed to locate bull trout (USFWS 2004, Buchanan et al. 1997).  If 
bull trout are present in the basin the distribution and abundance is severely limited.  The 
population will not be considered extinct until a thorough and appropriate survey is conducted. 

Three additional populations exist in Idaho, across the Snake River from the Pine Creek system, 
Bear, Indian, and Crooked.  Potential exists for movement between the Pine Creek populations 
and the Indian population (ID) (USFWS 2004).  Populations in Idaho are not assessed in this 
review. 
Table 1.  Populations, existence status, and life history of the Hells Canyon SMU. 

Exist Population Description Life History 

Pine Creek 
Yes Elk Elk Creek and tributaries, incl. Aspen, Big Elk and Cabin Creeks Resident 
Yes East Pine East Pine Creek Resident 
Yes Clear Clear Creek and tributaries incl Meadow and Trail Creeks Resident 
Yes Upper Pine Upper Pine Creek incl. West Fork, East Fork and Middle Fork 

Pine Creek 
Resident 

Powder 
Yes Eagle  Eagle Creek and tributaries Resident 
Yes Wolf Wolf Creek Resident 
Yes Anthony Anthony Creek and tributaries Resident 
Yes Indian  Indian Creek Resident  
Yes North Powder  Upper North Powder River and tributaries Resident 
Yes Muddy  Big Muddy Creek and tributaries Resident 
Yes Pine Pine Creek and tributaries Resident 
Yes Salmon  Salmon Creek and tributaries Resident 
Yes Lake Lake Creek and tributaries Resident 
Yes Upper Powder Upper Powder River and tributaries incl. Silver and Little Cracker 

Creeks 
Resident  

Passage barriers and overall degradation of aquatic habitat and riparian conditions have 
contributed to the loss of migratory life history in these basins.  All populations exhibit a resident 
life history (Buchanan et al. 1997, Chandler et al. 2001a), however the movement of a radio-
tagged bull trout from Hells Canyon Reservoir into Pine Creek indicates a migratory life history 
may still persist in the basin (USFWS 2004, Chandler et al. 2001b). 
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Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997) and information summarized in the Hells 
Canyon Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004) and Pratt (2001).  These 
data are based on summer distribution sampling that often represent the most restricted 
distribution.  A population fails the criterion if spawning and resident distribution is 1) less than 
ten km, 2) not connected to other populations, or 3) occupies less than 50% of the historic 
distribution when historic distribution data are denoted on GIS. Two of the 14 populations pass 
the distribution criterion (Table 2) 
Table 2.  Distribution data used to evaluate Hells Canyon bull trout populations. 

Population Spawning Distribution 
(km) % of Historical Connected to Other 

Pops. Pass/Fail 

Pine Creek 
Elk 17.0 46 Yes Fail 
East Pine 7.9 25 Yes Fail 
Clear 20.7 58 Yes Pass 
Upper Pine 6.5 22 Yes Fail 

Powder River 
Eagle  -- <10 Yes Fail 
Wolf 1.9 -- No Fail 
Anthony 13.3 62 Yes Pass 
Indian  3.2 -- No Fail 
North Powder  2.0 9 Yes Fail 
Muddy  0.5 -- Yes Fail 
Pine 1.3 -- Yes Fail 
Salmon  1.5 -- No Fail 
Lake 3.4 -- Yes Fail 
Upper Powder 11.7 45 Yes Fail 
-- Historical distribution unknown. 

Known bull trout distribution in the Hells Canyon SMU is highly fragmented and limited to short 
isolated segments of headwater streams.  Eleven of the 14 populations in the SMU have a 
distribution less than ten km, and seven are less than four km.  Only two populations in Powder 
River basin, Anthony and Upper Powder, and two in the Pine Creek basin, Elk and Clear, exceed 
a distribution of ten km.   

Elk, East Pine, Pine, North Powder, Upper Powder, and Eagle populations all fail the distribution 
criterion because they occupy less than 50% of the known historical distribution.  In the Upper 
Powder population current distribution is discontinuous; remnants of the historic distribution 
remain in Little Cracker and Silver creeks and movement between each creek is possible but not 
common.  In Eagle Creek, bull trout historically were distributed throughout the basin, but 
current distribution appears to be drastically restricted.  The population is considered to occupy 
just fragments of its historical distribution. 

Large dams and irrigation diversions restrict distribution and minimize connection between 
populations within the SMU.  Brownlee Dam on the Snake River has isolated bull trout in the 
Powder River from populations in Pine Creek and Idaho drainages.  Thief Valley Dam, located 
on the Powder River downstream of Baker City, prevents access to the Snake River for bull trout 
in the Powder River populations, and Mason Dam (Phillips Reservoir) in the upper Powder River 
basin prohibits potential mixing between Upper Powder and Lake populations with other 
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populations in the Powder River.  The Salmon population is constricted by passage barriers at 
both the upstream and downstream extent of the distribution.  A municipal diversion prevents 
bull trout from moving upstream, and downstream movement is prohibited at a point where the 
stream flows subsurface (USFWS 2004).  The Wolf Creek population is isolated above Wolf 
Creek Reservoir (USFWS 2004).   

Abundance 
For this review populations of bull trout with fewer than 100 spawning adults are considered at 
risk of inbreeding and fail the interim risk criterion.  The sum of interconnected populations also 
must exceed 1,000 adults to avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus an 
SMU or an isolated population must total greater than 1,000 reproductive adults in order to pass 
this criterion. 

Data are not available to adequately assess the current abundance of adult bull trout in each 
population.  The only quantitative population estimate in the Pine Creek basin was conducted 11 
years ago in 1994 (Buchanan et al. 1997) and may not capture current conditions.  Also, redd 
surveys occur at index reaches that do not census the entire population.  In the Powder River 
basin evaluation and monitoring activities do not regularly occur.  Knowledge of distribution and 
abundance is derived primarily from field observations.   

Given the lack of quantified information, this review utilizes the index redd surveys in Pine 
Creek basin as the basis for evaluation of the abundance criterion (Table 3).  These surveys are not 
a complete census of the spawning grounds, and contain inherent sources of error due to 
difficulties of redd detection and surveyor variability (Dunham et al. 2001), and therefore are not 
to be interpreted as absolute measures of abundance.  Instead this review considers these redd 
counts, expanded by a factor of 2.3 adults per redd (Ratliff et al. 1996, Dunham et al. 2001), to 
represent the minimum number of adults present in each population. If redd counts estimate 
close to 100 adults for the most recent years then a population passes the criterion.  Upper Pine is 
the only population to pass the abundance criterion in the Pine Creek basin (Table 3). 
Table 3.  Total redds observed at index spawning survey sites in Pine Creek basin (ODFW, LaGrande Fish 
District, unpublished data). 

All populations in the Powder River basin, except the Upper Powder population, fail the 
abundance criterion.  A 1999 population survey in Silver Creek (Upper Powder) incorporated 
electrofishing and snorkel techniques and an endoscope to determine maturity to estimate the 
reproductive population.  Results approximated the population to contain 885 individuals 
(Hemmingsen et al. 2001).  Based on this estimate the Upper Powder population passes the 
criterion.  The remaining populations failed the criterion given field observation of low densities.  
None of the observations in these populations suggest abundance might exceed 100 adults 
(Bellerud et al. 1997, USFWS 2004). 

Population Miles Surveyed 1999 2000 2001 2002 2003 2004 

Elk 1.70 5 9 13 7 11 25 
East Pine 1.15 5a 6 13 8 3 4 
Clear 2.05 5 26 33 16 16 38 
Upper Pine 2.71 38b 20c 42 43 51 41d 
a6.5 miles surveyed. 
b4.2 miles surveyed. 
c2.9 miles surveyed. 
d3.2 miles surveyed. 
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The Hells Canyon Bull Trout Recovery Team estimated abundance of adult bull trout to be fewer 
than 1,000 reproductive adults (USFWS 2004), putting bull trout in the SMU at risk of the 
deleterious effects of genetic drift.  Even though we are unable to quantitatively assess each 
population individually, the SMU is considered to fail the abundance criterion. 

Productivity 
Data are not available to quantitatively assess productivity and the intrinsic rate of population 
increase for bull trout in the Hells Canyon SMU.  In the absence of these data a qualitative 
assessment of the productivity criterion is based on distribution and abundance, connectivity, life 
history, habitat quality, and presence of non-native species.  A population passes the criterion if 
it is widely distributed and relatively abundant or if there are indications of an increasing or 
stable trend in abundance.  These qualities suggest populations are minimally able to sustain 
current abundance.   The presence of a migratory life history and connectivity between 
populations also increases the probability of a population sustaining itself.  The presence of non-
native species or significant habitat degradation may negatively affect productivity and cause a 
population to fail the criterion if it is limited in other factors. 

All populations in the Hells Canyon SMU fail the productivity criterion due to limited 
distribution and abundance and the expression of only a resident life history.  Brook trout present 
in some populations also potentially impacts productivity.  A viability modeling exercise 
implemented by Idaho Power assessed the persistence and population growth of populations in 
the Pine Creek basin (Pratt 2001).  The study concluded that all populations in Pine Creek are at 
risk of extinction because of low abundance, isolation, and limited suitable habitat.  Because the 
Powder River populations have many of the same population characteristics as the Pine Creek 
populations the results are assumed to also apply to the Powder populations.  High productivity 
in each population is likely episodic, not consistently high enough to replace a population 
annually.     

Reproductive Independence 
All bull trout are naturally-produced and hatchery bull trout programs do not exist in Oregon.  
Because issues of reproductive independence do not apply to bull trout, all populations pass this 
criterion. 

Hybridization 
Brook trout were stocked into many of the high alpine lakes in the Elkhorn and Wallowa 
mountains as early as the 1930s (USFWS 2004).  In many cases introduced brook trout 
established self-sustaining populations and invaded connecting streams.  Brook trout have 
established populations in all but East Pine in the Pine Creek basin and are widespread in the 
Powder River basin (USFWS 2004).  

A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For most populations in the SMU the degree of hybridization is not 
quantified, but professional judgment and the frequency of hybrids encountered during sampling 
provides a general indication.  In cases where little or no information is available and bull trout 
and brook trout are sympatric, this review assumes hybrids are common.  Seven of the existing 
populations pass the hybridization criterion (Table 4). 
Table 4.  Occurrence of brook trout and hybridization for Hells Canyon bull trout populations. 
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Population Brook Trout Pass/Fail 
Pine Creek 

Elk Yes Pass* 
East Pine No Pass 
Clear Yes Fail 
Upper Pine Yes Pass* 

Powder River 
Eagle  Yes Fail 
Wolf No Pass 
Anthony Yes Fail 
Indian  Yes Fail 
North Powder  Yes Fail 
Muddy  Yes Pass* 
Pine Yes Fail 
Salmon  No Pass 
Lake Yes Pass* 
Upper Powder Yes Fail 
* Brook trout are present but distribution does not overlap bull trout. 
 

Four populations pass the hybridization criterion even though brook trout are present in each 
stream.  In these instances brook trout and bull trout are not sympatric.  The distribution of bull 
trout and brook trout in Lake Creek are separated by a natural barrier and the two species remain 
allopatric (USFWS 2004).  Brook trout were observed both upstream and downstream of the bull 
trout distribution in Big Muddy Creek, but distributions do not overlap (USFWS 2004). The Elk 
population passes the hybridization criterion, even though brook trout are present in the 
headwaters in Twin Lakes (USFWS 2004).  In Upper Pine brook trout are not present in bull 
trout occupied reaches.   Brook trout distribution in these populations should be carefully 
monitored in the future.   

Assessment Conclusions 
The Hells Canyon Bull Trout SMU includes 14 populations in Pine Creek and Powder River, 
both of which flow into the Snake River between Weiser River and Hells Canyon Dam.  Three 
additional populations exist in close proximity on the Idaho side of the Snake River.  Movement 
between the Idaho and Pine Creek populations is possible.  Most populations in this SMU are 
characterized by extremely low abundances and restricted distributions.  Productivity is 
hampered by habitat quality and quantity and the inability to express a migratory life history.  
The SMU passes two of the six criteria and is classified as ‘at risk’ (Figure 1).  Limited data sets 
and inferences from other information for populations in this SMU provide a qualified level of 
confidence in the assessment of the interim criteria. 
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Figure 1.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Malheur River Bull Trout 

Existing Populations 
The Malheur River Bull Trout SMU is comprised of two populations, North Fork Malheur and 
Upper Malheur (Table 1).  Populations are identified according to those defined in the Malheur 
River Chapter of the Bull Trout Draft Recovery Plan (USFWS 2004), Buchanan et al. (1997), 
and Ratliff and Howell (1992).  Bull trout in both populations express resident and migratory life 
history strategies (Buchanan et al. 1997). 
Table 1.  Populations, existence status, and life history of the Malheur River Bull Trout SMU. 

Exist  Population Description Life History 
Yes North Fork 

Malheur 
NF Malheur River and tributaries, incl. Crane, Sheep and 
Swamp creeks. 

Resident / Migratory 

Yes Upper Malheur Upper Malheur River and tributaries, incl. Big and Lake 
creeks. 

Resident / Migratory 

Distribution 
Analysis of the distribution criterion is based on 1:100,000 GIS hydrography of bull trout 
distribution (Hanson 2001, Buchanan et al. 1997).  These data are primarily based on summer 
distribution sampling that often represent the most restricted distribution. A population fails the 
criterion if spawning and juvenile rearing distribution is 1) less than ten km, 2) not connected to 
other populations, or 3) occupies less than 50% of the historical distribution when historical 
distribution data are denoted on GIS (Table 2). 

Historically, bull trout were thought to utilize the entire Malheur River downstream to the Snake 
River.  Summer and spawning habitat is assumed to have included most of the upper basin 
tributaries in the upper mainstem and North Fork basins (Buchanan et al. 1997, USFWS 2004).  
In 1919 Warm Springs Dam was built on the mainstem Malheur River creating Warm Springs 
Reservoir.  Agency Dam was constructed in 1934 on the North Fork Malheur River creating 
Beulah Reservoir.  Both dams were constructed for irrigation and flood control purposes and 
neither provided fish passage (USFWS 2004).   

Distribution in the North Fork Malheur River has remained unchanged since bull trout were first 
documented in the basin in 1955 (Buchanan et al. 1997).  Currently in the North Fork Malheur 
bull trout are present in and upstream of Beulah Reservoir including most upper basin tributaries.  
Spawning, juvenile rearing, and adult resident bull trout exist in Horseshoe, Swamp, Sheep, Elk, 
Little Crane, and Flat creeks.  Migratory bull trout overwinter in Beulah Reservoir and river 
reaches upstream of the reservoir, and move to the upper basin to spawn.   

Bull trout in the Upper Malheur population are distributed upstream of the confluence with Wolf 
Creek, including many of the upper basin tributaries.  Spawning, juvenile rearing, and resident 
adult distribution includes Snowshoe, Meadow Fork, Big, and Lake creeks.  Bull trout are not 
documented in Warm Springs Reservoir, however it may provide suitable overwinter habitat. 

Given that Agency and Warm Springs dams do not provide passage, bull trout populations in the 
Malheur River SMU are reproductively isolated.  Gene flow between populations is not possible.  
Even though spawning distribution is relatively extensive compared to other populations in 
Oregon, both populations fail the distribution criterion due to the lack of connectivity (Table 2). 
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Table 2.  Distribution data used to evaluate Malheur River bull trout populations. 

Population Spawning 
Distribution (km) % of Historical Connected to 

Other Pops. Pass/Fail 

North Fork Malheur 101.6 100 No Fail 
Upper Malheur 54 54 No Fail 

Abundance 
Populations of bull trout with fewer than 100 spawning adults are considered at risk of 
inbreeding and fail the interim risk criteria.  The sum of interconnected populations also must 
exceed 1,000 adults to avoid risk of genetic drift (Rieman and Allendorf 2001).  Thus an SMU or 
an isolated population must total greater than 1,000 reproductive adults in order to pass this 
criterion. 

Few data are available to provide a rigorous estimate of abundance.  Instead abundance is 
inferred from census redd counts.  Standardized annual spawning surveys have been conducted 
in the North Fork Malheur since 1996 (USFWS 2004).  Abundance of bull trout in this 
population is estimated at 202 adults using the average of 1996-2004 redd counts (USFWS 2004, 
ODFW, Vale District Office, unpublished data) and an expansion factor of 2.3 fish per redd 
(Ratliff et al. 1996, Dunham et al. 2001) (Table 3).  This population is not likely at risk of 
inbreeding.   

Annual redd surveys have occurred in the Upper Malheur population since 1998, however, the 
presence of brook trout complicates redd counts.  Identification of the species associated with an 
unoccupied redd is not possible.  A redd cannot be positively identified as that of a bull trout 
unless bull trout are observed building the nest. Thus, use of these data to estimate bull trout 
abundance is unfeasible.  Other data necessary to estimate abundance of bull trout in the Upper 
Malheur population are not available or do not represent current status (i.e. > 10 year old 
population estimates).  Field observations reflect that bull trout densities are relatively low, 
except in Meadow Fork of Big Creek, which is an apparent stronghold in the population (T. 
Walters, ODFW Malheur Watershed District Office, personal communication). 
Table 3.  Estimated adult abundance of Malheur River bull trout populations.  

Population Estimated Adult Abundance Pass/Fail 
North Fork Malheur 202 Fail 
Upper Malheur -- Fail 
-- Data unavailable. 
 

Given the Malheur River SMU populations are reproductively isolated, each population must 
exceed 1,000 adults to avoid the deleterious effects of genetic drift.  The USFWS Malheur River 
Bull Trout Recovery Team estimated fewer than 1,000 adult bull trout occupied the SMU 
(USFWS 2004).  Thus neither population exceeds 1,000 adults and both are considered at risk of 
the deleterious effects of genetic drift.  Both populations fail the abundance criterion.   

Productivity 
The assessment of the productivity criterion is based on trends of abundance over the past five 
years.  A population passes the productivity criterion if the trend in abundance appears stable or 
increasing.  A decreasing trend in abundance is cause for a population to fail the productivity 
criterion.  Trends in abundance for the Malheur River SMU populations are evaluated using 
standardized census redd counts.  This review recognizes the difficulties associated with 
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characterizing population trend using redd counts given the inherent variability in redd detection 
and sources of statistical error (Dunham et al. 2001, Maxell 1999, Rieman and Meyers 1997).  
The evaluation of the productivity criterion based on apparent population trend is subject to 
uncertainty and made with caution. 

Standardized redd counts in the North Fork Malheur population began in 1996.  Redd counts 
have declined since 2000, though recent redd counts are greater than those in 1996 (Figure 1).  
Given the recent trends in redd counts the populations fails the productivity criterion until 
productivity can be thoroughly evaluated.   

Data appropriate to assess the Upper Malheur population are not available since redd counts are 
confounded by fall spawning brook trout.  In the absence of these data the population is 
considered to fail the criterion due to low abundance, an isolated and fragmented spawning 
distribution, and the presence of a large population of brook trout.  Migratory bull trout are 
present in the population but are not likely numerous enough to compensate for the negative 
impacts of the other factors.   
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Figure 1. Trends in redd counts for North Fork Malheur population 

Reproductive Independence 
All populations in the Malheur River Bull Trout SMU are native fish sustained by natural 
production and pass the reproductive independence criterion.  

Hybridization 
A population is considered to pass the hybridization criterion if brook trout x bull trout hybrids 
are rare or non-existent.  For populations in the Malheur River SMU, the degree of hybridization 
is not quantified, but professional judgment and the frequency of hybrids encountered during 
sampling provides a general indication.  In cases where little or no information is available, and 
bull trout and brook trout are sympatric, this review assumes hybrids are common. 

Stocking of brook trout in the Malheur River basin was first recorded in the late 1920s and 1930s 
(ODFW stocking records).  Some brook trout releases resulted in self-sustaining populations.  
Currently brook trout are present and abundant in streams in the Upper Malheur population 
where bull trout x brook trout hybrids are common (ODFW, unpublished data).  This population 
fails the hybridization criterion (Table 4).  Brook trout are not present in the North Fork Malheur 
River.  
Table 4.  Occurrence of brook trout and hybridization for Malheur River bull trout populations. 

Population Brook Trout Pass/Fail 
North Fork Malheur No Pass 
Upper Malheur Yes Fail 
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Assessment Conclusions 
The Malheur River Bull Trout SMU consists of two populations, North Fork Malheur and Upper 
Malheur.  Current spawning distribution is widespread, though fragmented, in headwater 
streams, and both populations are isolated from each other and other Snake River populations by 
impassable dams on the Malheur and North Fork Malheur Rivers.  Brook trout are present and 
abundant in the Upper Malheur population and likely diminish the productivity of bull trout.  The 
SMU met two of the six interim criteria and is classified as “at risk” (Figure 2).   Limited data sets 
and inferences from other information for populations in this SMU provide a qualified level of 
confidence in the assessment of the interim criteria. 
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Figure 2.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold identified 
by the NFCP. 
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Borax Lake Chub 

Interim Risk Assessment 
The Borax Lake Chub SMU is comprised of one population that inhabits a single 4.1 hectare 
geothermally-heated alkaline lake in Harney County, Oregon.  The Borax Lake chub (Gila 
boraxobius) is a small minnow endemic to Borax Lake and adjacent wetlands in Oregon’s 
Alvord basin (Williams and Bond 1980).  Borax Lake is a natural lake, perched ten meters above 
the desert floor on sinter deposits, which is fed almost exclusively by thermal groundwater.  The 
Borax Lake chub was listed as endangered under the federal Endangered Species Act in 1982 
(USFWS1982).   

Population abundance estimates obtained in 1991-1996 indicated a fluctuating population 
ranging from a low of 8,144 fish to a high of 34,634 fish.  The basis for its listed status is not 
population size, but the security of a very limited, unique, isolated, and vulnerable habitat.  
Because Borax Lake is situated above salt deposits on the desert floor, alteration of the salt crust 
shoreline could reduce lake levels and the habitat quantity and quality available to Borax Lake 
chub.  At the time of the listing, Borax Lake was threatened by habitat alteration caused by 
geothermal energy development and alteration of the lake shore crust to provide irrigation to 
surrounding pasture lands.  The Borax Lake chub federal recovery plan, completed in 1987, 
advocated protection of the lake ecosystem through the acquisition of key private lands, 
protection of groundwater and surface waters, controls on access, and the removal of livestock 
grazing (USFWS 1987). 

Numerous recovery measures implemented since listing have improved the conservation status 
of Borax Lake chub and protection of its habitat (Williams and McDonald 2003).  When the 
species was listed, critical habitat was designated on 259 hectares of land surrounding the lake, 
including 320 acres of public lands and two 160-acre parcels of private land.  In 1983, the U.S. 
Bureau of Land Management designated the public land as an Area of Critical Environmental 
Concern.  The Nature Conservancy began leasing the private lands in 1983 and purchased them 
in 1993, bringing all of the critical habitat into public or conservation ownership.  The Nature 
Conservancy ended water diversion from the lake for irrigation and livestock grazing throughout 
the critical habitat.  Passage of the Steens Mountain Cooperative Management and Protection 
Act of 2000 removed the public BLM lands from mineral and geothermal development within a 
majority of the basin.  These actions, combined with detailed studies of the chub and their habitat 
have added substantially to our knowledge of the Borax Lake ecosystem (Scoppettone et al. 
1995, Salzer 1996, Perkins et al. 1996).  However, two primary threats remain.  These include 
the threat to the fragile lake shoreline, wetlands, and soils from a recent increase in recreational 
use around the lake (particularly off-road vehicle usage) and impacts to the aquifer from 
geothermal groundwater withdrawal if groundwater pumping were to occur on private lands 
outside the protected areas (Williams and McDonald 2003).   

The status of the Borax Lake Chub SMU was assessed by evaluating six interim criteria.  For 
each interim criterion, a designation of “pass” or “fail” for the SMU was determined.  The Borax 
Lake chub SMU is classified as “at risk” because only three of the six interim criteria were met. 

Distribution 
Borax Lake chub are endemic to the 4.1 hectare Borax Lake.  Records are not available to 
evaluate whether Borax Lake chub existed historically at other locations.  Because of its highly 
restricted distribution, dependence on a single water source, perched topographic position, and 
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existing threats to their fragile habitat, the Borax Lake chub are vulnerable to catastrophic loss 
and fail the distribution criterion. 

Abundance 
Data describing the abundance of the Borax Lake chub population (Borax Lake SMU) over the 
last seven years are not available.  Abundance estimates were obtained from 1986-1997 by The 
Nature Conservancy (Salzer 1997) (Figure 46).   Abundance estimates for 1986-1990 are not 
comparable with those obtained in 1991-1997.  Prior to 1991, estimates were obtained only from 
traps set around the perimeter of the lake.  In 1991, estimates were obtained from traps set on a 
regularly spaced grid throughout the lake.  A study comparing the methods suggests that pre-
1991 abundance was underestimated, perhaps by as much as 50 percent (Salzer 1992).  
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Figure 69.  Borax Lake chub population abundance estimates from 1986 to 1997.  Horizontal bars represent 
95% confidence limits.  In 1986-1990 (solid line), only the perimeter of the lake was trapped.  From 1991 to 
1997 (dashed line) the entire lake was trapped.  Estimates are not directly comparable across these time 
periods. 

A recent review of the conservation status of the Borax Lake chub by Williams and McDonald 
(2003) cited the lack of recent and ongoing population and ecosystem monitoring as one 
argument against downlisting or delisting the species at this time.   The chub population has 
experienced substantial fluctuations in abundance over the time period (1986-1997) when 
abundance data is available.  The most recent abundance estimates, obtained in 1996 and 1997, 
were some of the lowest estimates in recent years.  For these reasons, the Borax Lake chub fail 
the abundance criterion. 

Productivity 
No data are available to assess productivity and the rate of population growth at the population 
level as called for in the Native Fish Conservation Policy interim criteria.  This criterion was not 
evaluated.  However, there are limited population age structure data that offers valuable insight 
into Borax Lake chub productivity.  Williams and Bond (1983) examined length-frequency data 
and concluded that the Borax Lake chub population consisted primarily of age-1 fish, with few 
age-2 and age-3 fish present.  Limited opercle bone aging of chub collected in 1992-1993 also 
indicated that most Borax Lake chub were less than one year of age (67-79%), yet a few 
individuals were aged at 10+ years (Scoppettone 1995).  Because Borax Lake chub are only 
found in one location and the population is dominated by a single year-class of adults, the 
species has a high inherent risk of extinction.   
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Reproductive Independence 
All Borax Lake chub are naturally-produced.  No hatchery programs exist.  Borax Lake chub 
pass this criterion. 

Hybridization and other negative impacts of nonnative fishes 
Interspecific hybridization and immediate threats from non-native fishes have not been identified 
as issues for Borax Lake chub.  Borax Lake chub passed this criterion. 
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Hutton Springs Tui Chub 

Interim Risk Assessment 
The Hutton Springs Tui Chub SMU is comprised of a single population that inhabits Hutton 
Spring on the northwest side of Alkali Lake in Lake County, Oregon.   The Hutton tui chub (Gila 
bicolor ssp.) was listed as threatened under the federal Endangered Species Act in 1985 (USFWS 
1985).   

Several morphologically diverse, allopatric populations of tui chub inhabit the five endorheic 
basins of south-central Oregon.  The Alkali Lake basin reached its maximum depth of 
approximately 83 meters covering 2,301 square kilometers from 46,000 to 32,000 years ago.   
During this time period there was a connection between the Alkali basin and Fort Rock basin 
(Silver and Summer lakes) to the west (Bills 1977).  The Hutton Springs tui chub was isolated 
approximately 25,000 to 32,000 years ago (Bills 1977).  Morphometric and meristic data (Bills 
1977) supports classification of Hutton Springs tui chub as a distinct subspecies.  Recent 
mitochondrial DNA analysis (Harris 2000) suggests a grouping of the Hutton Springs tui chub 
with populations of tui chub from the Abert and Summer Lake basins in Oregon.  Additional 
genetic, morphometric, and meristic data are needed to further address this question (Harris 
2000; Dr. D. Markle, OSU, personal communication).  

The status of the Hutton Springs Tui Chub SMU was assessed by evaluating six interim criteria.  
For each interim criterion, a designation of “pass” or “fail” for the SMU was determined.  The 
Hutton Tui Chub SMU is classified as “at risk” because only three of the six interim criteria were 
met. 

Distribution 
Hutton Springs tui chub are confined to small springs on the northwest side of Alkali Lake in the 
Alkali Basin, Oregon.  Hutton Spring is located on private land and the habitat is reportedly in 
good condition, primarily due to conscientious long-term land stewardship by the landowner.  
The habitat is currently fenced from cattle grazing and is in stable condition (USFWS 1997).  
Hutton Spring has been diked and has a pool approximately 12 meters wide, 4.5 meters deep, 
and is surrounded by rushes.  A second unnamed spring (3.3 meters wide and 0.7 meters deep) 
was reported to contain Hutton Springs tui chub (Bills 1977) but was not located in 1996 surveys 
and the existence of a second population is questionable (USFWS 1997). Records are not 
available to evaluate whether Hutton Springs tui chub existed historically at other locations.  
Because of its highly restricted distribution and dependence on a single water source, the Hutton 
Springs tui chub are vulnerable to catastrophic loss and fail the distribution criterion. 

Abundance 
Data describing the abundance of the Hutton Springs tui chub population are limited.  Bills 
(1977) visually estimated fewer than 300 Hutton Springs tui chub in Hutton Spring and 
approximately 150 tui chub in the smaller unnamed spring in 1977.  No data are available over 
the past 27 years (access by ODFW, BLM and USFWS has been denied until recently).  Oregon 
Department of Fish and Wildlife is currently obtaining a population estimate of Hutton Springs.  
Hutton Springs tui chub fail this criterion. 
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Productivity 
No data are available to assess productivity and the rate of population growth at the population 
level.  This criterion was not evaluated.   

Reproductive Independence 
All Hutton Springs tui chub are naturally-produced.  No hatchery programs exist.  Hutton 
Springs tui chub pass this criterion. 

Hybridization and other negative impacts of nonnative fishes 
Interspecific hybridization and immediate threats from non-native fishes have not been identified 
as issues for Hutton Springs tui chub.  Hutton Springs tui chub pass this criterion.    
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Willamette River Oregon Chub 

Interim Risk Assessment 
Oregon chub (Oregonichthys crameri), small minnows endemic to the Willamette Valley, were 
federally listed as endangered under the Endangered Species Act in 1993.  Factors implicated in 
their decline included loss of habitat and predation and competition by non-native fish species 
(USFWS 1998).  Historically, this species was widely distributed throughout the Willamette 
Valley (Markle et al. 1991).  Oregon chub prefer off-channel habitats with minimal or no flow, 
an abundance of vegetation, and depositional substrate including sloughs, backwater pools, 
stable beaver ponds, oxbows, and low gradient tributaries (Pearsons 1989; Scheerer and 
McDonald 2003).   

The status of the Willamette River Oregon Chub SMU was assessed by compiling the results of 
assessments of each constituent population.  For each interim criterion, the designation of “pass” 
or “fail” for the SMU was dependant on the percentage of populations passing a particular 
criterion.  The SMU passed each criterion if 80% of the constituent populations passed that 
particular criterion.  If a pass/fail designation could not be made at the population level, then 
those populations were not incorporated into the SMU level assessment.  The Willamette River 
Oregon chub SMU is classified as “at risk” because three of the six interim criteria were met. 

Existing Populations 
The Willamette River Oregon chub SMU is comprised of 15 populations that were once a large 
metapopulation.  Currently eight populations exist.  One large population dominates the SMU 
(Middle Fork Willamette River).  Six smaller populations exist in the North Santiam River, 
South Santiam River, Mid Willamette River, McKenzie River, Marys River, and Coast Fork 
Willamette River (Scheerer et al. 2004).  Populations were identified based on ODFW 
investigations (Scheerer 2002) (Table 246).  Populations consist of several locations supporting 
chub within the major Willamette River subbasins.  Most locations containing Oregon chub are 
currently isolated from others that comprise the local population.  Current flow management in 
the Willamette basin restricts movements between populations. 
Table 238.  Description of the Willamette River Oregon Chub SMU populations. 

Exist Population Description 
No Lower Willamette Lower mainstem and Willamette tributaries. 
No Tualatin Tualatin River and tributaries. 
No Clackamas Clackamas River and tributaries. 
No Yamhill Yamhill River and tributaries. 
No Molalla Molalla River and tributaries. 
No Luckiamute Luckiamute River and tributaries. 
Yes North Santiam North Santiam River and tributaries. 
Yes South Santiam South Santiam River and tributaries. 
Yes Mid Willamette Middle mainstem Willamette River and tributaries. 
Yes Marys River Marys River and tributaries. 
No Calapooia Calapooia River and tributaries. 
Yes Long Tom Long Tom River and tributaries. 
Yes McKenzie McKenzie River and tributaries. 
Yes Coast Fork Coast Fork Willamette River and tributaries. 
Yes Middle Fork Middle Fork Willamette River and tributaries. 
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Distribution 
In the past 150 years, the channel length and complexity of the Willamette River has been 
drastically reduced by the construction of 13 major flood control dams, large scale removal of 
snags for navigation, channelization and revetments, and the drainage of wetlands to increase the 
land available for river bottomland agriculture (Sedell and Froggatt 1984; Benner and Sedell 
1997).  Floods in the winter and spring months were common prior to the construction of the 
dams (1941-1969), averaging 14 floods above bankfull per decade from about 1884 through 
1969 (Corps of Engineers 1970).  A 10-year flood event prior to construction of the dams now 
has a 100-year return interval (Benner and Sedell 1997). Channelization and the construction of 
flood control dams restricts or eliminates many of the linkages and interactions between the river 
and its floodplain (Gabriel 1993) and have been detrimental to native fish that rely on floodplain 
habitats (Bayley 1991; Osmundson and Burnham 1998; Modde et al. 2001).  

Distribution of Oregon chub has been assessed through regional surveys conducted annually by 
ODFW since 1991 and by Oregon State University in 1987 (Pearsons 1989).  New locations 
containing Oregon chub have been discovered from extensive surveys conducted at 650 locations 
distributed throughout the Willamette River drainage.  These findings, combined with successful 
reintroductions of Oregon chub at ten locations within their historic range, represent the current 
known distribution of Oregon chub.  Current distribution includes habitats in the North Santiam, 
South Santiam, Mid Willamette, McKenzie, Coast Fork Willamette, and Middle Fork Willamette 
rivers (Scheerer et al. 2004).  All populations occupy less than 50% of the population’s historic 
habitat.   

Historic distribution data are not complete.  Most historic occurrence data was collected 
incidental to sampling for other purposes.  Historic records exist for Oregon chub in the 
Clackamas, Lower Willamette, Molalla, Luckiamute, North and South Santiam, Mid Willamette, 
Marys River, Calapooia, Long Tom, McKenzie, Coast Fork Willamette, and Middle Fork 
Willamette River drainages (n=29 records total).  Oregon chub are presumed to have been 
present historically in the Tualatin and Yamhill drainages.  Oregon chub currently exist at eight 
of the 29 historic locations (28%).  ODFW defined the “presumed” historic range using a 
combination of historic records for Oregon chub, current and historic distributions of co-
occurring fish species (threespine stickleback, redside shiner, etc.), and a GIS digital elevation 
model.  Based on the distribution of co-occurring fish species, historical Oregon chub records, 
and the current Oregon chub distribution, ODFW assumed that historical distribution 
encompassed mainstem rivers and tributary streams in the Willamette basin below 500 meters in 
elevation.  Using a GIS digital elevation model and historical stream data layers, we calculated 
the historical stream area for Oregon chub and compared this with the area of habitats 
comprising the current Oregon chub distribution.  We found Oregon chub are currently present 
in less than 1 percent of their historic habitat in the SMU (populations ranged from 0-1.9%).  In 
addition, ODFW has conducted extensive sampling since 1991.  In 2004, Oregon chub were 
present at only 32 locations (4.9% of the 650 locations sampled).  Habitats sampled were all 
considered suitable Oregon chub habitats.  All populations failed the distribution criterion, as 
written in the Native Fish Conservation Policy interim criteria. 

Abundance 
Data describing the abundance of constituent populations of the Willamette River SMU over the 
last 30 years are not available.  The number of populations (subbasins) with at least one location 
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that supports 500 or more adult Oregon chub, and has shown a stable or increasing abundance 
trend for the past five years, was used as a surrogate.  Our assumption is that historically, at least 
one location, supporting a stable population of at least 500 chub, existed in each population.     

The Oregon Chub Recovery Plan (USFWS 1998a) sets recovery criteria for downlisting and 
delisting.  To downlist the species from endangered to threatened, the plan requires the 
management of ten locations supporting at least 500 adult chub.  The fish abundance at these 
locations must show a stable or increasing trend for five years.  At least three of these locations 
must exist in each of the following subbasins: Santiam River (includes North Santiam and South 
Santiam populations), Middle Fork Willamette River, and mainstem Willamette and tributaries 
(includes McKenzie, Mid Willamette, Long Tom, Marys River, Calapooia, Luckiamute, Lower 
Willamette, Molalla, Yamhill, Tualatin, and Clackamas River populations).   To delist the 
species there must be 20 locations supporting at least 500 adult chub.  The fish abundance at 
these locations must show a stable or increasing trend for seven years.  At least four of these 
locations must exist in each of the previously listed subbasins.   

In 2004, four Oregon chub populations had at least one location that supported 500 or more adult 
chub and showed a stable or increasing abundance trend for five years (Scheerer et al. 2004).   
These four populations passed the abundance criterion (Table 239).  Another population 
(McKenzie River) had at least one location that supported 500 or more adult Oregon chub in 
2004, but lacked the five years of data required to adequately assess abundance trends.   
Table 239.  Populations of Oregon chub that pass or fail the abundance criterion. 

Population No. of Locations Passing the Criteriona Pass/Fail 
Lower Willamette River 0 Fail 
Tualatin 0 Fail 
Clackamas 0 Fail 
Yamhill 0 Fail 
Molalla 0 Fail 
Luckiamute 0 Fail 
North Santiam 1 Pass 
South Santiam 1 Pass 
Mid Willamette 0 Fail 
Marys River 2 Pass 
Calapooia 0 Fail 
Long Tom 0 Fail 
McKenzie 0 Fail 
Coast Fork 0 Fail 
Middle Fork 8 Pass 

a The number of locations per population that contain 500 or more adult chub and have 
exhibited a stable or increasing trend for at least five years. 

Productivity 
No data are available to assess productivity and the rate of population growth at the population 
level.  Although population estimates have been obtained at all chub locations since 1996, 
abundance estimates do not include age-0 fish.  Limited aging data are available from three 
locations in the Middle Fork Willamette population.  These data suggest that productivity may be 
adequate to maintain population abundance at these locations (Scheerer and McDonald 2003).   

Limited information that relates to Oregon chub productivity comes from the monitoring of chub 
reintroductions.  ODFW has conducted several introductions of Oregon chub into habitats in the 
Middle Fork Willamette, Mid Willamette, Santiam, McKenzie, and Coast Fork Willamette 
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drainages.  A comparison of the most recent population estimate with the number stocked 
suggests that productivity is generally adequate to maintain chub abundance at these locations 
(Table 240).  However, it should be noted that these introductions occurred at sites that contained 
only native fishes or no fish.   
Table 240.  Summary of Oregon chub introductions (from Scheerer et al. 2004). 

Population Site # Stocked Year 2004 Abundance 
Santiam 1 500 1999-2003 570 
Mid Willamette 1 573 1997-1998 25,810 
 2 154 1998-2001 70 
 3 50 2002 220 
McKenzie 1 500 2001-2002 720 
Coast Fork Willamette 1 400 2002 350 
Middle Fork Willamette 1 500 1996 5,850 
 2 50 1998 4,780 
 3 576 1994 0a 
 4 525 1994 0a 
  a Non-native fish invaded or were illegally stocked at these locations 
 
Chub productivity is compromised by the presence of non-native fish.  Oregon chub abundance 
at locations containing non-native fishes is low and/or declining.  In some cases, chub have been 
extirpated after non-native fish have colonized the site (Scheerer 2002).  Non-native fish have 
also been collected from historical sites (Oregon State University Museum records) that once 
contained Oregon chub in the Lower Willamette, Molalla, South Santiam, Mid Willamette, 
Calapooia, Long Tom, Coast Fork Willamette, and Middle Fork Willamette River basins.  

Introduction of non-native fishes in Willamette River began in the late 1800s (Dimick and 
Merryfield 1945; Lampman 1946; McIntosh et al. 1989). Non-native centrarchids and Ameiurus 
spp., have been widely implicated in the decline of native fish (Lemly 1985; Moyle 1976; 
Newman 1993; Rinne and Minckley 1991; Simon and Markle 1999), are common in the 
Willamette River basin, and are considered to be the greatest current threat to the recovery of 
Oregon chub recovery (USFWS 1998, Scheerer 2002).    

Non-native fish are common in suitable Oregon chub habitats.  The impacts of non-native fish 
were considered minor if 28% (or less) of the suitable habitats sampled contained non-native 
fish.  We chose 28% as the benchmark because this is the percentage of sites where we collected 
non-native fish in the Middle Fork Willamette River subbasin, which contains the largest 
concentration of locations supporting large numbers of Oregon chub.   ODFW sampled 650 
suitable Oregon chub habitats in the Willamette River basin between 1991 and 2004.  This 
criterion was not assessed for any population where fewer than 20 locations were sampled 
(Tualatin, Clackamas, Yamhill, Molalla, and Luckiamute populations).  Three of the populations 
that were assessed met this criterion (Middle Fork Willamette, Marys, and McKenzie 
populations)  

Reproductive Independence 
All Oregon chub are naturally-produced.  No hatchery programs exist.  All populations passed 
this criterion. 

Hybridization and other negative impacts of nonnative fishes 
Interspecific hybridization has not been identified as an issue for Oregon chub.  All populations 
passed this criterion. 
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Table 241.  Presence of non-native fish in Oregon chub habitats. 

Population No. of Sites Sampled Sites with Non-native Fish (%) Pass/Fail 
Lower Willamette 68 53 Fail 
Tualatina <20 -- -- 
Clackamasa <20 -- -- 
Yamhilla <20 -- -- 
Molallaa <20 -- -- 
Luckiamutea <20 -- -- 
North Santiam 62 40 Fail 
South Santiam 43 42 Fail 
Mid Willamette 73 52 Fail 
Marys 40 28 Pass 
Calapooia 22 55 Fail 
Long Tom 25 84 Fail 
McKenzie 54 22 Pass 
Coast Fork Willamette 84 55 Fail 
Middle Fork Willamette 125 28 Pass 
 a This criterion was not assessed for these populations. 

Conservation Measures 
In 1991, the Oregon Chub Working Group, a group of federal and state agency biologists, 
academics, and land managers was formed.  The group, including representatives from the U.S. 
Fish and Wildlife Service, U.S. Forest Service, U.S. Army Corps of Engineers, Bureau of Land 
Management, Oregon Department of Fish and Wildlife, Oregon Parks and Recreation 
Department, Oregon Department of Transportation, and Oregon State University, has been active 
in conserving and restoring habitat for the Oregon chub and raising public awareness of the 
species since before the federal listing in 1993.   

In 1992, an interagency “Conservation Agreement for the Oregon Chub in the Willamette 
Valley, Oregon” was completed and signed by the U.S. Fish and Wildlife Service, U.S. Forest 
Service, U.S. Army Corps of Engineers, Bureau of Land Management, Oregon Department of 
Fish and Wildlife, and Oregon Parks and Recreation Department.  The purpose of the 
coordinated plan was to facilitate Oregon chub protection and recovery and to serve as a guide 
for all agencies to follow as they conduct their missions.  The goal of the plan was to reverse the 
declining trend of Oregon chub populations, and to increase the abundance of this species in 
healthy, wild populations through protection of habitat, reintroductions to suitable habitat within 
its historic range, and public education and involvement. 

In 1993, a “Risk Assessment Analysis for Oregon Chub” was drafted by the Oregon Department 
of Fish and Wildlife.  The purpose of the document was to provide guidelines for the founding of 
new populations of Oregon chub.  The document sets guidelines for numbers of fish to be 
stocked, genetic considerations in choosing donor populations, timing of introductions, and the 
monitoring protocol to determine the progress and success of introductions. 

In 1996, the U.S. Fish and Wildlife Service prepared and signed, in coordination with the U.S. 
Forest Service, Bureau of Land Management, and U.S. Army Corps of Engineers, a 
programmatic environmental assessment for the establishment of Oregon chub populations 
within the Willamette River basin.  This document streamlines the process of reintroducing the 
species into suitable habitats within its historic range. 

In 1996, a no-spray agreement with the Oregon Department of Transportation was formalized to 
protect Oregon chub sites located in the Middle Fork Willamette River drainage adjacent to 
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Highway 58.  The agreement prohibits spraying of herbicides in the vicinity of Oregon chub sites 
and limits vegetation control to mechanical methods, if necessary. 

In 1997, a Memorandum of Understanding (MOU) was signed by the U.S. Fish and Wildlife 
Service and the City of Salem to protect Oregon chub at the Geren Island Water Treatment 
Facility in the North Santiam River.  The MOU sets interim restrictions on facility operations 
that might affect Oregon chub on the site until a formal Habitat Conservation Plan (HCP) is 
developed.  Also in 1997, a draft HCP was prepared by consultants for the City of Salem to 
protect and enhance the populations of Oregon chub located at Geren Island.  The HCP covers 
normal operations as well as the proposed expansion of the facility, and will provide protected 
habitat for Oregon chub for the life of the facility. 

Section 7 consultation by U.S. Fish and Wildlife Service on actions authorized, funded, or 
carried out by federal agencies has occurred on numerous occasions since the 1993 listing.  The 
purpose of the consultations was to determine potential impacts of various actions on Oregon 
chub and to reduce or eliminate the impacts.  Actions include, but are not limited to, natural gas 
pipeline expansion, gravel mining operations, installation of screens on an irrigation canal, 
application of biosolids in the floodplain, and operation of Willamette Basin hydropower dams. 

Additional conservation measures that were implemented to improve the status of Oregon chub 
include reintroductions into suitable habitats within their historic range, habitat enhancement 
projects, and public education. 
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Foskett Speckled Dace 

Interim Risk Assessment 
The Foskett Speckled Dace SMU is comprised of populations that inhabit Foskett and Dace 
Springs, small desert springs on the west side of Coleman Lake in Lake County, Oregon.   This 
species was initially known only from Foskett Spring.  The second population in Dace Spring, 
located approximately 0.8 kilometer south of Foskett Spring, was established from an 
introduction of 100 fish from Foskett Spring in 1979-1980 (Williams et al. 1990).  The Foskett 
speckled dace was listed as threatened under the federal Endangered Species Act in 1985 
(USFWS 1985).   

The Foskett speckled dace (Rhinichthys osculus ssp.) became isolated in Foskett Spring at the 
end of the Pluvial period (~9,000-10,000 years ago).  Foskett Spring is a natural spring that rises 
from a springhead pool, flows through a narrow springbrook into a dense growth of cattails, 
flows into a shallow pool, and then disappears into the soil of the normally dry Coleman Lake.  
The entire habitat is approximately 100 meters long and averages less than 0.3 meter deep.  Dace 
Spring is smaller than Foskett Spring and is choked with macrophytes.  Dace spring flows 
through an outflow pipe that terminates in a concrete trough.  In 1987, the U.S. Bureau of Land 
Management (BLM) acquired, through exchange, the 65 hectare parcel of land containing 
Foskett and Dace springs.  Both springs were fenced to exclude livestock.      

The status of the Foskett Speckled Dace SMU was assessed by evaluating six interim criteria.  
For each interim criterion, a designation of “pass” or “fail” for the SMU was determined.  The 
Foskett Speckled Dace SMU is classified as “at risk” because only three of the six interim 
criteria were met. 

Distribution 
Foskett speckled dace are endemic to Foskett Spring on the west bank of historic Coleman Lake 
in the Warner Basin, Oregon.  Foskett dace were introduced into Dace Spring in 1979-1980; only 
19 fish were found at this location in 1997 (Dambacher et al. 1997).  No other fish are found at 
these locations.  Records are not available to evaluate whether Foskett speckled dace existed 
historically at other locations.  There is some question whether Foskett speckled dace are related 
to the speckled dace found in nearby Twelvemile Creek.  In 2003, samples were collected for 
genetics analysis from Foskett Spring and Twelvemile Creek to address this question.  Results of 
this study are not yet available.   Because of its highly restricted distribution and dependence on 
a single water source, the Foskett speckled dace are vulnerable to catastrophic loss and fail the 
distribution criterion. 

Abundance 
Data describing the abundance of the Foskett speckled dace population (Foskett Speckled Dace 
SMU) are limited and are not available over the past seven years.  In 1973, Bond (1974) 
estimated, by visual approximation, the population in Foskett Spring at 1,500 to 2,000 fish.  In 
1997, mark-recapture population estimates were obtained from both Foskett and Dace springs 
(Dambacher et al. 1997).  The Foskett Spring estimate was 27,787 (95% confidence intervals: 
14,057-41,516).  The majority (97%) were found in the downstream open water pool located 
outside the cattle exclosure.   
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In 1986, more than 300 dace representing three size classes were observed (Williams et al. 
1990).  In 1997 only 19 fish were estimated in Dace Spring (Dambacher et al. 1997).  All were 
found in a concrete trough that was installed east of the spring.  In addition, only large fish were 
collected from Dace Spring, suggesting minimal recent recruitment has occurred.  Access back 
to the spring from the trough is thought to be limited (USFWS 1997) and may reduce the ability 
of dace to return to the spring to spawn.   

The springhead pool in Foskett Spring is densely vegetated and supported only 200 fish in 1997 
(<1% of population).  The open pool located outside the cattle exclosure contained most of the 
population in 1997.  Open water areas, which were found to support the largest numbers of dace 
in 1997, have been filling with sediment and dense aquatic vegetation.  Previous attempts to 
increase open water habitat have been unsuccessful.  For these reasons, the Foskett speckled dace 
fail the abundance criterion. 

Productivity 
No data are available to assess productivity and the rate of population growth at the population 
level.  This criterion was not evaluated.   

Reproductive Independence 
All Foskett speckled dace are naturally-produced.  No hatchery programs exist.  Foskett speckled 
dace pass this criterion. 

Hybridization and other negative impacts of nonnative fishes 
Interspecific hybridization and immediate threats from non-native fishes have not been identified 
as issues for Foskett speckled dace.  Foskett speckled dace pass this criterion.    
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Pacific Lamprey 

Interim Risk Assessment 
Pacific lampreys were listed as an Oregon State sensitive species in 1993 and were given further 
legal protected status by the state in 1996 through restriction of harvest and harvest methods 
(OAR 635-044-0130).  In 2003 eleven environmental organizations petitioned for the listing of 
Pacific lamprey and three other lamprey species as endangered in Oregon, Washington, Idaho, 
and California by the U. S. Fish and Wildlife Service under the Endangered Species Act.  The 
petition cited Pacific lampreys as being vulnerable to habitat losses due to reduced river flows, 
water diversions, dredging, streambed scouring, channelization, inadequate protection of stream 
side vegetation, chemical pollution, and impeded passage due to dams and poorly designed road 
culverts.  Introductions of exotic fish predators such as smallmouth bass were also cited as a 
factor in the decline of lampreys.  The U.S. Fish and Wildlife Service recently determined that 
the petition does not contain sufficient information to warrant further review. 

The status of the Pacific Lamprey SMU was assessed by the same criteria as other SMUs within 
this report, except that productivity could not be quantitatively assessed.  The SMU was 
considered to “pass” each interim criterion only if all three populations passed that particular 
criterion.  Pacific lampreys are considered as “at risk” because only three of the interim criteria 
were met. 

Existing Populations 
In the absence of evidence for homing behavior and specific information on metapopulation.  
Structure, Pacific lampreys in Oregon are considered to comprise one SMU for the purposes of 
this report.  Despite the lack of information, some morphological (size of adults) and behavioral 
(timing of migration and spawning) differences have been documented among Pacific lampreys 
(Kan 1975).  Differences in migration timing are most apparent between coastal lampreys and 
lampreys that migrate considerable distances such as to the Snake River.  Because Pacific 
lampreys are distributed throughout much of Oregon it is prudent to assess status in multiple 
areas.  This report therefore summarizes information from three areas, even though these may 
not constitute distinct populations: coastal, lower Columbia/Willamette, and interior Columbia 
(Table 1).  This assessment acknowledges that there is no convincing data that ESU’s or gene 
conservation groups below the species level do not exist.  Use aggregated populations would 
result in an optimistic assessment of risk where subpopulations were potentially overlooked. 
Table 1.  Population list and existence status for the Pacific Lamprey SMU. 

Exist Population Description 
Yes Coastal All coastal basins within Oregon other than the Columbia. 
Yes Lower 

Columbia/Willamette 
Columbia River basin downstream from Bonneville Dam. 

Yes Interior Columbia Columbia River basin upstream from Bonneville Dam. 

Distribution 
To pass this criterion, a population must currently occupy at least 50% of the historically used 
habitat.  Evaluation of the criterion was based primarily on records of Pacific lamprey presence 
in fish inventory surveys.  Historical distribution is not well known in some areas, but Pacific 
lampreys were likely widely distributed throughout Oregon.  Documentation of current 
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distribution is somewhat confused by the difficulty in identifying lamprey ammocoetes to 
species.  

Pacific lampreys remain present throughout most Oregon coastal streams; therefore, the coastal 
population passes this criterion.  Distribution in coastal streams has been somewhat reduced in 
upstream reaches of basins because of road culverts that act as passage barriers.  Pacific 
lampreys have likely been extirpated above Lost Creek and Applegate dams on the Rogue River. 

Distribution of Lower Columbia/Willamette Pacific lampreys has been severely reduced by 
passage barriers in the Willamette River basin.  Dams in the Clackamas, Santiam, McKenzie, 
and Middle Fork Willamette subbasins have blocked passage.  In the Clackamas, Pacific 
lampreys are restricted to streams below North Fork Dam at river mile 30.  Fifty-three miles of 
the Clackamas, along with associated tributaries no longer contain Pacific lamprey.  Dams 
preclude Pacific lamprey occurrence in 48% of the North Santiam and 42% of the South Santiam 
subbasins, as well as 57% of the McKenzie subbasin and 47% of the Middle Fork Willamette 
subbasin.  Numerous road culverts and habitat degradation have likely precluded distribution in 
additional areas.  For example, recent surveys documented lampreys in only 12 of 33 streams in 
the Portland metropolitan area (Tinus et al. 2003).  Pacific lampreys occur in small direct 
tributaries to the Columbia River such as Scappoose and Gnat creeks; however, historical 
information is scarce.  The Lower Columbia/Willamette population fails the criterion 

Pacific lampreys were historically present in the interior Columbia River basin well into the 
Snake River basin (Kostow 2002).  Pacific lampreys are now absent above several dam 
complexes including Hells Canyon on the Snake River, Pelton/Round Butte on the Deschutes 
River, and Powerdale on the Hood River.  Habitat degradation and small passage barriers such as 
road culverts have caused distribution to decline in unblocked areas as well, such that Pacific 
lampreys are often limited to the lowest reaches of many basins.  For these reasons, the interior 
Columbia population fails the habitat use distribution criterion. 

Abundance 
To pass this criterion, abundance of a population must be at least 25% of the historic average 
abundance in at least three of the last five years.  The primary sources of abundance data are 
passage counts at dams and harvest totals.  Dam counts may be a poor indicator of abundance 
because of Pacific lamprey passage behavior.  Harvest is often a poor index of abundance 
because it is strongly influenced by regulations and effort.  Historic data sets are limited to a few 
areas and the number of years included varies among data sets. 

Only at Winchester Dam on the North Fork of the Umpqua River do counts of coastal adult 
Pacific lamprey extend back more than a few years.  Annual counts have decreased from over 
40,000 fish in the 1960s to fewer than 100 in recent years.  Based on this data and anecdotal 
observations of local ODFW biologists, we inferred a similar decline along the entire coast.  The 
coastal population fails the abundance criterion. 

In the Willamette River basin, harvest at Willamette Falls and counts at Leaburg Dam on the 
McKenzie River have both decreased dramatically from historic levels.  Annual harvest has 
decreased from an average of almost 250,000 pounds from 1943 through 1949 to less than 
12,000 pounds since 2001 (Ward 2001).  Beginning in 2001, harvest opportunity at Willamette 
Falls was greatly reduced. Counts at Leaburg Dam have decreased from highs of over 200 to 
fewer than 50.  These datasets are the only abundance data available for the lower 
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Columbia/Willamette Pacific lamprey population.  Based on this data, along with anecdotal 
observations of local ODFW biologists, the population fails the abundance criterion.   

Counts at dams on the Columbia and Snake rivers indicate a severe decline in Pacific lamprey 
abundance.  Annual counts at Bonneville Dam prior to 1970 often exceeded 250,000 fish.  The 
recent seven-year average at Bonneville Dam is 52,000.  This average is driven by significant 
increases in 2002 and 2003.  Annual counts at Lower Monumental Dam on the Snake River have 
declined from over 8,000 fish in 1969 to fewer than 500 in recent years.  The recent Bonneville 
data suggests the interior Columbia Pacific lamprey population passes the abundance criterion, 
but the absence of a similar improvement at other dams, including Lower Monumental, leads us 
to fail the population for this criterion. 
Table 2.  Historic and recent abundance indices for Pacific lamprey.  Most numbers are approximate.  
Information for “Five Years” indicates the number of years the criterion was met in the last five years. 

  Historic Index  Recent Index Five 
Population, location Index method Years Mean  Years Mean  Years 
Coast        
 Winchester Dam, 

Umpqua River 
Adult counts 1965-73 24,000  1995-2003 <50 0 

Lower 
Columbia/Willamette 

       

 Willamette Falls Adult harvest 1943-52 218,000  2001-03a <12,000 0 
Interior Columbia        
 Bonneville Dam Adult counts 1950-69 111,000  1997-2003 52,000 4 
 Lower Monumental 

Dam 
Adult counts 1969 8,053  2000-03 228 0 

a Regulation reduced harvest opportunity compared to prior years 

Productivity 
To pass this criterion, a spawning population must have produced 1.2 spawning offspring for 
each parent in three of the last five years when parent abundance was below the 30-year average.  
No data are available to adequately assess productivity and the intrinsic rate of population 
increase for Pacific lampreys in Oregon.  This criterion cannot be quantitatively assessed; 
however, declining trends in abundance indicate that productivity is likely limited for all 
populations.  Passage obstructions, degraded habitat, and impaired water quality are all factors 
that decrease the rate of population growth.  More explicit evaluations of productivity must take 
into account the unique life history characteristics of this species including age structure and 
maturation.  All three populations failed the productivity criterion. 

Predation by exotic predators may also decrease lamprey productivity.  The petition requesting 
the U.S. Fish and Wildlife Service to list Pacific lampreys cited introduction of exotic fish 
predators, such as smallmouth bass, as contributing to the decline in abundance.  PacifiCorp 
(1998) found lampreys in the stomachs of 10% of smallmouth bass examined from the Umpqua 
River.  Conversely, Shrader and Gray (1996) examined stomachs of 60 smallmouth bass from 
the John Day River and found one lamprey.  They also summarized information collected in 
1977 that showed lampreys to be a minor component of the smallmouth bass diet in May and 
August, and to be absent from the diet in other months.  Summers and Daily (2001) examined 
the stomachs of 186 smallmouth bass from the Willamette River and found lampreys in only one.  
It is possible that occurrence of Pacific lampreys in diets is underestimated because they lack 
diagnostic bones that remain intact throughout most of the digestive process. 
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Reproductive Independence 
To pass the reproductive independence criterion, over 90% of the spawners in a population must 
be naturally-produced in three of the last five years.  All Pacific lampreys are naturally-produced, 
therefore, all three populations passed this criterion.  No hatchery programs exist; however, the 
Confederated Tribes of the Umatilla Indian Reservation (CTUIR) have been working 
cooperatively with the U.S. Geological Survey (USGS) to develop and refine artificial 
propagation techniques.  Pacific lampreys were collected from the John Day River in 1998 and 
manually spawned by the USGS in June 1998.  Techniques are still being refined, but artificial 
propagation is an option under consideration by the CTUIR for reestablishment of Pacific 
lamprey. 

Since 2000, lampreys collected from the John Day River and John Day Dam on the Columbia 
River have been used to reestablish larval abundance in the Umatilla River (Close et al.  2003).  
Adult lampreys are collected, treated for bacterial infections and parasites, maintained in tanks 
with water temperature increased over time to induce sexual development, then released in the 
Umatilla River in prime natural production areas.  Numbers of adult Pacific lampreys released 
has averaged approximately 450 annually, ranging from 244 in 2001 to 600 in 2000.  

Hybridization 
To pass the hybridization criterion, the occurrence of interspecific hybridization must be rare or 
non-existent in three of the last five years.  Interspecific hybridization has not been identified as 
an issue for Pacific lamprey.  Therefore, all three populations passed this criterion. 
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Western Brook Lamprey 

Interim Risk Assessment 
The status of the Western Brook Lamprey SMU was assessed by evaluating six interim criteria.  
The criteria were identical to those used for assessing salmonids, except that abundance and 
productivity could not be quantitatively assessed.  The SMU was considered to “pass” each 
interim criterion only if all three populations passed that particular criterion.  Western brook 
lampreys are considered as “at risk” because only three of the interim criteria were met. 

The western brook lamprey is probably the second most common and widely distributed lamprey 
in Oregon after the Pacific lamprey (Kostow 2002).  Western brook lampreys have no special 
state or federal status.  In 2003, eleven environmental organizations petitioned for the listing of 
western brook lamprey and three other lamprey species as endangered in Oregon, Washington, 
Idaho, and California by the U. S. Fish and Wildlife Service under the Endangered Species Act.  
The petition cited western brook lamprey as being vulnerable to habitat losses due to reduced 
river flows, water diversions, dredging, streambed scouring, channelization, inadequate 
protection of stream side vegetation, chemical pollution, and impeded passage.  Introductions of 
exotic fish predators such as smallmouth bass were also cited as a factor in the decline of 
lamprey.  The U.S. Fish and Wildlife Service recently determined that the petition does not 
contain sufficient information to warrant further review. 

Existing Populations 
Little is known about western brook lamprey, with detailed life history and behavior 
observations limited to one study in British Columbia (Pletcher 1963).  It is likely that western 
brook lamprey movement is minimal, and that most remain within their stream of origin.  This 
lack of movement has likely resulted in significant population structure among western brook 
lampreys, but no supporting information exists.  The relatively wide distribution of western 
brook lamprey makes it prudent to assess status in multiple areas; however, assessment of each 
possible population is not feasible.  This report therefore summarizes information from three 
areas, even though each may contain more than one population: coastal, lower 
Columbia/Willamette, and interior Columbia (Table 1).  
Table 1.  Population list and existence status for the Western Brook Lamprey SMU. 

Exist Population Description 
Yes Coastal All coastal basins within Oregon other than the Columbia. 
Yes Lower 

Columbia/Willamette 
Columbia River basin downstream from Bonneville Dam, including the 
Willamette River subbasin. 

Yes Interior Columbia Columbia River basin upstream from Bonneville Dam. 

Habitat Use Distribution 
To pass this criterion, a population must currently occupy at least 50% of the historically used 
habitat.  Evaluation of the criterion was based primarily on records of western brook lamprey 
presence in fish inventory surveys.  Historical distribution is not well known in some areas, but 
western brook lampreys were likely widely distributed throughout coastal streams and the lower 
Columbia River basin.  Documentation of current distribution is somewhat confused by the 
difficulty in identifying lamprey ammocoetes to species.  
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Western brook lampreys remain present throughout most Oregon coastal streams.  Although the 
extent of distribution is not known, it is believed that they occupy more than half of their historic 
habitat.  Therefore, the coastal population passes this criterion.  Distribution in coastal streams 
has been somewhat reduced in upstream reaches of basins because of road culverts that act as 
passage barriers.   

Little data specific to western brook lampreys exists for the lower Columbia/Willamette 
population.  Dams in the Clackamas, Santiam, McKenzie, and Middle Fork Willamette subbasins 
have blocked passage of Pacific lampreys, but a small number of brook lampreys have been 
observed above North Fork Dam on the Clackamas River.  Numerous road culverts and habitat 
degradation have likely precluded distribution of western brook lampreys in numerous areas.  
For example, recent surveys documented lampreys in only 12 of 33 streams in the Portland 
metropolitan area (Tinus et al. 2003).  Based on this limited information, the lower 
Columbia/Willamette western brook lamprey population failed the habitat use distribution 
criterion. 

Western brook lampreys have not recently been observed in the interior Columbia River Basin, 
except for a group in the South Fork of the Walla Walla River.  Historical abundance in the 
interior Columbia River Basin is not well known; however, historic collections were made in the 
John Day River and Willow Creek subbasins.  For this reason, it is presumed that the interior 
Columbia River population fails the distribution criterion. 

Abundance 
To pass this criterion, abundance of a population must be at least 25% of the 30-year average 
abundance in at least three of the last five years.  There are no historic or current abundance 
estimates or indices for any population of western brook lampreys.  As a result, the abundance 
criterion is failed for all populations.   

Productivity 
To pass this criterion, a spawning population must have produced 1.2 spawning offspring for 
each parent in three of the last five years when parent abundance was below the 30-year average.  
No data are available to adequately assess productivity and the intrinsic rate of population 
increase for western brook lampreys in Oregon.  As with abundance, this criterion cannot be 
quantitatively assessed; however, the likely declining trends in abundance indicate that 
productivity is limited.  Degraded habitat and impaired water quality are factors that decrease the 
rate of population growth and may be impacting western brook lampreys.  It is likely that all 
three populations fail this criterion. 

Predation by exotic predators such as smallmouth bass may also decrease productivity.  The 
petition requesting the U.S. Fish and Wildlife Service to list western brook lampreys cited 
introduction of exotic fish predators such as smallmouth bass as contributing to the decline in 
abundance.  PacifiCorp (1998) found lamprey in the stomachs of 10% of smallmouth bass 
examined from the Umpqua River.  Summers and Daily (2001) examined the stomachs of 186 
smallmouth bass from the Willamette River and found lamprey in only one.  It is possible that 
occurrence of western brook lamprey in diets is underestimated because they lack diagnostic 
bones that remain intact throughout most of the digestive process.   
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Reproductive Independence 
To pass the reproductive independence criterion, over 90% of the spawners in a population must 
be naturally-produced in three of the last five years.  All western brook lampreys are naturally-
produced.  Therefore, all three populations passed this criterion. 

Hybridization  
To pass the hybridization criterion, the occurrence of interspecific hybridization must be rare or 
non-existent in three of the last five years.  Interspecific hybridization has not been identified as 
an issue for western brook lampreys.  Therefore, all three populations passed this criterion. 
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Southern and Northern Green Sturgeon 

Interim Risk Assessment 
Sturgeon are a long-lived fish, with some white sturgeon reported to be over 100 years old.  This 
fact calls into question the use of criteria used in this report to assess the status of sturgeon.  
These criteria look at a relatively short time period – the last five years in some cases.  This 
represents a small fraction of a sturgeon generation and likely cannot determine increasing or 
decreasing trends.  ODFW recognizes that utilizing the NFCP interim criteria to assess the status 
of the three SMUs of sturgeon would not be appropriate.  Therefore, we have not assessed the 
conservation risk to sturgeon in this report.  ODFW will elevate the priority to develop 
conservation plans for these SMUs, which will allow more appropriate methods of status 
assessment to be considered.  The outcomes of applying the NFCP interim criteria to these 
SMUs are included here to point out the limitations of the criteria and to share some information 
about these SMUs.   

The green sturgeon (Acipenser medirostris) is one of two sturgeon species inhabiting Oregon.  
The species ranges along the Pacific coast from California to Southeast Alaska.  Green sturgeon 
are found at least occasionally in all Oregon coastal estuaries and in lower reaches of Oregon 
coastal rivers, as well as in the open ocean in nearshore areas.  Relatively little is known about 
the biology, behavior, and life history of green sturgeon, and concern has been expressed 
regarding its status.  The species was petitioned for listing under the federal Endangered Species 
Act (ESA) in 2001.  The National Marine Fisheries Service (now NOAA Fisheries) recently 
proposed listing the southern distinct population segment (DPS) as threatened under the ESA 
(NOAA Fisheries 2005).  In the same document, NOAA Fisheries found the northern distinct 
population segment of green sturgeon was not warranted for protection under the ESA, but 
should be included as a Species of Concern.  The species currently has no special status in 
Oregon. 

Understanding the biology and status of the green sturgeon is complicated by the behavior and 
life history of the species.  Green sturgeon spend much of their time in nearshore marine 
environments, where they are sometimes captured as bycatch in trawl fisheries targeting other 
species.  Green sturgeon are migratory, utilizing the open ocean to travel vast distances between 
freshwater rivers.  Tagged individuals released in the Sacramento River have been captured as 
far north as Willapa Bay, Washington, and tagged individuals released in the Columbia River 
have been captured as far north as Vancouver Island, British Columbia, and as far south as the 
Sacramento River.  Green sturgeon tagged with radio transmitters in the Rogue River have been 
documented near Vancouver Island, British Columbia.  Green sturgeon are also known to 
congregate during summer months in coastal estuaries such as Grays Harbor and Willapa Bay, 
Washington, and the Columbia River estuary.  Limited sampling of stomachs of green sturgeon 
from summer congregations in the Columbia River has failed to find any evidence of feeding by 
these fish during their stay (ODFW internal documents and field notes).   

Because of difficulties in capturing fish for research, much of the limited available information 
on the status of green sturgeon in Oregon is gleaned from harvest data.  There are essentially no 
target fisheries for green sturgeon in Oregon – nearly all green sturgeon are captured as bycatch 
in commercial salmon, white sturgeon, and bottomfish target fisheries.  Commercial value of 
green sturgeon is well below that of white sturgeon, although incidentally harvested green 
sturgeon are purchased and marketed by processors.  Sport harvest occurs primarily as bycatch 
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during targeted white sturgeon fishing, although some sturgeon sport fisheries on the south coast 
of Oregon are known to target green sturgeon (especially in the Rogue and Umpqua rivers), as 
they are sometimes more abundant in smaller coastal rivers than white sturgeon.  

Existing Populations 
Green sturgeon spawning has been documented in the Klamath, Trinity, and Sacramento rivers, 
California, in the Rogue River, Oregon, and is believed to occur at least occasionally in the 
Umpqua River, Oregon.  No evidence of reproduction by green sturgeon in summer 
congregating areas has been found.  In absence of evidence of feeding and spawning, the exact 
reason for these congregations is unknown.  Green sturgeon spawn in fast-flowing sections of the 
lower reaches of large coastal rivers.  Green sturgeon are difficult to capture for research in these 
locations.  Recent genetic evidence (Israel et al. 2004) suggests that green sturgeon collected in 
the Columbia River estuary and San Pablo Bay, California, are more closely related to each other 
than to fish collected in the Rogue, Klamath, and Trinity rivers.  The Rogue, Klamath, and 
Trinity River fish were more closely related to each other.  Lacking defined populations and 
documented spawning in Oregon in areas other than the Rogue River, we define green sturgeon 
in Oregon as two SMUs, reflecting the DPS definitions set forth by NOAA Fisheries.  Only the 
Northern SMU is known to spawn in Oregon (Rogue River, possibly Umpqua River).  Both 
SMUs are known to congregate in the Columbia River estuary and in Washington estuaries, 
indicating offshore migration along the coast.  Therefore, these fish may use other coastal 
estuaries as well.  Because green sturgeon migrate to similar areas along the coast and their natal 
stream fidelity is not known, it was not possible to identify distinct populations in each of the 
SMUs.  Each SMU was considered as one population for this status assessment (Table  137). 
Table 137.  Populations list and existence status for green sturgeon SMUs. 

Exist Population Description 
Yes Southern SMU Spawn in Sacramento River.  Found off Oregon coast, in coastal rivers and 

estuaries, and in Columbia River estuary and Washington estuaries. 
Yes Northern SMU Spawn in Rogue River, Oregon and Klamath and Trinity rivers, California.  Found 

off Oregon coast, in coastal rivers and estuaries, and in Columbia River estuary and 
Washington estuaries. 

  

Habitat Use Distribution 
To pass this criterion, a population must occupy at least 50% of historically used habitat.  
Currently, green sturgeon populations are believed to have access to nearly 100% of historically 
used habitat within Oregon.  Green sturgeon typically occupy the lower reaches of coastal rivers, 
even in the absence of barriers to upstream migration.  Man-made barriers, which are usually 
constructed farther upriver, are not believed to have limited the range of green sturgeon in 
Oregon waters.  NOAA Fisheries’ updated green sturgeon status review (NOAA Fisheries 2004) 
cites evidence of capture of one green sturgeon (presumed juvenile) at Rkm 254 on the Rogue 
River.  This location is upstream of two dams with fish ladders.  There is anecdotal evidence that 
some green sturgeon may have been harvested in commercial fisheries occurring above the site 
of Bonneville Dam on the Columbia River before the dam was constructed.  Even if green 
sturgeon historically used a portion of the Columbia River above Bonneville Dam, it is not 
believed to have comprised more than 50% of the historic habitat.  As a result, it is believed that 
the Northern Green Sturgeon SMU passes the habitat use distribution criterion 
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The Southern SMU is currently restricted to one spawning river in California (Sacramento).  
Two dams permanently block access to areas believed to be previously used spawning areas on 
the Sacramento River.  Irrigation withdrawals also seasonally block green sturgeon spawning 
habitat on the Sacramento River.  Green sturgeon use of the Feather River is undocumented, but 
a portion of that river is also permanently blocked.  ODFW believes that over 50% of the historic 
spawning habitat for the Southern SMU has been blocked, and as a result, the SMU fails the 
habitat use distribution criterion. 

Abundance 
The salmonid criterion for abundance requires the population to be at least 25% of the historic 
abundance in at least three of the last five years.  Very little is known about the present 
abundance of green sturgeon, and even less is known about their historic abundance.  Nearly all 
evidence cited to describe green sturgeon abundance, historic and present, is derived from 
fisheries information in which green sturgeon have been non-target species.  Because most 
harvest occurs as bycatch during other fisheries, landings of green sturgeon are of little use in 
comparing year-to-year abundance of the species.  Fisheries that harvest green sturgeon as 
bycatch, notably Columbia River commercial salmon and white sturgeon fisheries, are highly 
variable and have been subject to many regulation changes over time.  Reliable catch-per-effort 
data for green sturgeon are unavailable for recent years due to changes in annual regulations and 
harvest patterns of target fisheries.  Catches of green sturgeon have been reduced in recent years.  
This reduction is not believed to be due to declining catch-per-effort, but is a response to market 
conditions, regulation changes, and changing fisheries for other species.  It is generally believed 
that the Southern SMU has a lower abundance than the Northern SMU.  Because the available 
abundance data are inconclusive, both SMUs fail the criterion.  Precautionary application of the 
interim criteria treats inconclusive data as failure in assessment of risks to the SMU. 

Productivity 
Little to no information is available to assess productivity of green sturgeon in Oregon waters, as 
called for in the interim criteria.  For this assessment, size distribution and availability of 
spawning habitat were used to infer whether each SMU was capable of rebuilding abundance 
from periods of low abundance, which is the intent behind the interim criterion for productivity.   

The best available data for size distribution of green sturgeon captured in commercial fisheries 
indicates relatively balanced distributions of harvested size classes in recent years.  Fish from 
each SMU harvested in these fisheries cannot be differentiated and are assumed here to represent 
the size distribution of both SMUs.  This information is also limited to fish of legal harvest size 
(42-60 inches total length for sport, and 48-66 inches total length for commercial; changed in 
2006 to 48-60 inches), and does not reflect the entire assemblage of sizes.  Green sturgeon 
captured in freshwater are almost always adults, with a size range similar to the legal harvest 
limit.  Captures of smaller fish are infrequent, although some seining efforts in the Rogue River 
and in sloughs of Coos Bay have captured juvenile fish (<50 cm total length).  It is commonly 
believed that green sturgeon spend much of their pre-adult life in a marine or estuarine 
environment where they are difficult to capture.  If the productivity of the population were poor, 
we would expect catch size distributions to reflect primarily the largest individuals, indicating 
lack of reproduction over time.  This does not appear to be the case given the limited information 
available.   
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Spawning fish from the Northern SMU have access to two undammed, historically-used rivers in 
Oregon.  Green sturgeon are known to spawn in the Rogue River, and believed to spawn, at least 
occasionally, in the Umpqua River.  Limited spawning may occur in other streams occasionally, 
but this is speculative.  Consistent recruitment of young-of-year and juvenile green sturgeon is 
documented in the Klamath and Trinity rivers of California, which make up part of the Northern 
SMU and contributes to its productivity.  This fact combined with the size distribution data, 
leads to the northern SMU passing the productivity criterion. 

The Southern SMU is currently restricted to one spawning river in California (Sacramento).  
Two dams permanently block access to areas believed to be previously used spawning areas on 
the Sacramento River.  Irrigation withdrawals also seasonally block green sturgeon spawning 
habitat on the Sacramento River.  Green sturgeon use of the Feather River is undocumented, but 
a portion of that river is also permanently blocked.  Because the spawning production of this 
SMU is believed to be limited to one river that is somewhat compromised, the Southern SMU 
fails the productivity criterion. 

Reproductive Independence 
To pass the reproductive independence criterion, over 90% of the spawners in a population must 
be naturally-produced in three of the last five years.  There are currently no known hatchery-
reared green sturgeon residing within the range of either SMU.  Both SMUs pass this criterion. 

Hybridization 
To pass the hybridization criterion, the occurrence of interspecific hybridization must be rare or 
non-existent in three of the last five years.  There are no known non-native species residing in 
either SMU that are capable of hybridizing with green sturgeon.  Both SMUs pass this criterion. 
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Oregon White Sturgeon 

Interim Risk Assessment 
Sturgeon are a long-lived fish, with some white sturgeon reported to be over 100 years old.  This 
fact calls into question the use of criteria used in this report to assess the status of sturgeon.  
These criteria look at a relatively short time period – the last five years in some cases.  This 
represents a small fraction of a sturgeon generation and likely cannot determine increasing or 
decreasing trends.  ODFW recognizes that utilizing the NFCP interim criteria to assess the status 
of the three SMUs of sturgeon would not be appropriate.  Therefore, we have not assessed the 
conservation risk to sturgeon in this report.  ODFW will elevate the priority to develop 
conservation plans for these SMUs, which will allow more appropriate methods of status 
assessment to be considered.  The outcomes of applying the NFCP interim criteria to these 
SMUs are included here to point out the limitations of the criteria and to share some information 
about these SMUs. 

There are two sturgeon species indigenous to Oregon, white sturgeon (Acipenser transmontanus) 
and green sturgeon (A. medirostris).  White sturgeon are found in the ocean inside the 50-fathom 
line, and in large freshwater streams and estuaries along the Pacific coast from California to 
British Columbia.  They also inhabit the mainstem Columbia River system as far upstream as the 
Kootenai River, which has the only federally ESA-listed population of white sturgeon.  In 
addition to the mainstem Columbia River, white sturgeon are found in several of its major 
tributaries, particularly the Snake, Salmon, and Willamette rivers.  White sturgeon are the largest 
freshwater fish species found in North America.  They are long-lived (up to 100 years or more), 
and take many years to reach maturity (up to 25 years).  These and other factors make sturgeon 
populations especially vulnerable to overharvest, and very slow to recover from low population 
sizes.  Populations of white sturgeon throughout their range were heavily overfished in the late 
1800s, resulting in collapse of many populations.  Recovery of populations took many years, but 
sport and commercial harvest fisheries are currently allowed in the ocean inside the 50-fathom 
line, in coastal rivers and estuaries, and in the Columbia River from McNary Dam downstream.  
White sturgeon inhabiting Oregon waters currently have no special state or federal status, 
although a change in status to “sensitive-vulnerable” has been recently proposed for white 
sturgeon inhabiting middle Snake River reservoirs.  The state of Idaho considers white sturgeon, 
including those inhabiting waters shared with Oregon, to be a species of concern.   

Existing Populations 
Although available genetic evidence does not suggest genetically distinct populations of white 
sturgeon within Oregon (Anders et al. 2000), groups of fish are segregated from one another by 
dams and limited passage at those dams.  This report presents white sturgeon in Oregon as one 
SMU, comprised of seven populations (Table 1).  The groupings for these populations were 
chosen based upon the segregation of many of the groups and similarities in biology and 
management strategies among individual segments within the SMU.  While these groupings may 
not represent historical populations, they do represent groups that currently function, for the most 
part, separate from one another.  These populations, or groupings, are the lower Columbia River 
(downstream of Bonneville Dam) and Oregon coastal population, the lower Columbia River 
reservoirs populations in Bonneville, The Dalles, and John Day Reservoirs, the McNary 
Reservoir population, the middle Snake River population (the free-flowing Snake River from the 
confluence of the lower Salmon River to Hells Canyon Dam), and the middle Snake River 
reservoirs (Hells Canyon, Oxbow, and Brownlee reservoirs) population. 
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Table 1.  Populations list and existence status for the Oregon White Sturgeon SMU. 

Exist Population Description 
Yes Lower Columbia/Coastal Columbia River downstream of Bonneville Dam, 

Willamette River downstream of Willamette Falls, 
Coastal estuaries and rivers, Oregon coast inside 50 
fathom line. 

Yes Bonneville Reservoir Bonneville Dam to The Dalles Dam. 
Yes The Dalles Reservoir The Dalles Dam to John Day Dam. 
Yes John Day Reservoir John Day Dam to McNary Dam. 
 
Yes 

 
McNary Reservoir 

McNary Dam to Priest Rapids Dam (Columbia River) 
and Ice Harbor Dam (Snake River). 

Yes Middle Snake River Unimpounded Snake River from the confluence of the 
Salmon River to Hells Canyon Dam. 

Yes Middle-Snake River Reservoirs Hells Canyon, Oxbow, and Brownlee reservoirs. 

Habitat Use Distribution 
To pass this criterion, a population must occupy at least 50% of historically used habitat.  
Currently, all white sturgeon populations in Oregon are believed to still have access to 100% of 
historically used habitat.  Dams have fragmented the SMU, but limited passage and the 
development of land-locked populations or sub-populations have resulted in no net loss of 
habitat distribution.  White sturgeon are still found everywhere in Oregon where they were 
historically present, and the entire SMU passes this criterion.   

The historical use of the Willamette River above Willamette Falls by white sturgeon is poorly 
understood.  It is generally believed that white sturgeon either did not occupy this area, or did so 
in relatively low numbers.  Currently, this area receives annual or semi-annual supplementation 
of juvenile white sturgeon produced from wild broodstock in a private hatchery.  This population 
is believed to be entirely supported by hatchery stocking and is not thought to be an historic 
population. 

Abundance 
The criterion for abundance requires abundance of the population to be at least 25% of the 
historic abundance in at least three of the last five years.  Historic abundance levels for white 
sturgeon are relatively unknown.  Because white sturgeon are highly migratory, current 
abundance might not reflect historic abundances within their current distribution.  Historically, 
white sturgeon certainly utilized areas now inundated by dams, however, it is unknown whether 
their use was transitory or long-term, therefore assigning a portion of historic abundance to these 
areas is probably inappropriate.  For populations with sufficient available abundance data, 
current abundance was judged against average abundance over the period for which data were 
available (Table 2).  Stock structure was examined to assess whether a stock demonstrated a 
balanced population structure based on size/age-distribution, with small fish as the most 
abundant size classes, and fewer, but sufficient abundances of larger sizes and broodstock-sized 
fish.  Populations in which most of the fish were in the middle-size or broodstock-size classes 
were considered unbalanced.  For populations with limited or absent abundance data, current 
abundance or population size/age structure was judged against neighboring populations, against 
population structures associated with relatively abundant populations and balanced stock 
structure, or were assigned based on professional judgment.   

Population estimates for the lower Columbia River downstream of Bonneville Dam are available 
for the period 1987-1997 (DeVore et al. 2000).  Recent fisheries trends indicate the population is 
stable compared to average abundances during the period 1987-1997.  During that period, 
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average abundance of white sturgeon 54-166 cm fork length was approximately 300,000 fish 
(range 175,000-445,000).  Methods of estimating abundance of white sturgeon in this area are 
complicated by assumptions of a closed population which are unrealistic, but unavoidable under 
current funding and management conditions.  This stock is at low risk based on abundance 
information.  No abundance estimates are available for coastal white sturgeon stocks, but it is 
assumed that the lower Columbia River provides the primary production for these stocks, and 
low risk would be implied.  The Lower Columbia/Coastal population passes this criterion. 

Because pre-dam white sturgeon populations were highly transitory, comparisons of the 
abundance of populations in impoundments with free-ranging populations existing before dam 
construction are probably inappropriate because little information exists on the usage of habitats 
now segregated by dams.  However, persistence of white sturgeon populations in these isolated 
habitats is dependent on their ability to maintain sufficient abundance to ensure population 
viability. 

Detailed population estimates for lower Columbia River reservoirs (Bonneville, The Dalles, and 
John Day Reservoir populations) have been generated fairly consistently since the late-1970s and 
early-1980s.  However, abundance data is unavailable before this timeframe.  Stocks within the 
three lower Columbia River Reservoirs are currently managed for harvest fisheries. 

In Bonneville Reservoir, average abundance of white sturgeon 54-166 cm fork length during 
1976-2003 (five estimates) was 75,500 fish (26,000-128,000).  The most recent abundance 
estimate was 120,000 fish in 2003 (Kern et al. 2005).  The general trend in abundance of white 
sturgeon in Bonneville Reservoir over this period has been increasing.  The Bonneville Reservoir 
population of white sturgeon is probably the healthiest impounded white sturgeon population.  
As a result of consistent annual recruitment, this population also has the most stable stock 
structure among the impounded Columbia River populations and passes the criterion. 

In The Dalles Reservoir, average abundance of white sturgeon 54-166 cm fork length during 
1987-2002 (five estimates) was 46,000 fish (11,000-104,000).  The most recent estimate in 2002 
was the highest recorded at 104,000 fish (Kern et al. 2004).  The general trend in abundance has 
been increasing.  This population passes the abundance criterion. 

In John Day Reservoir, average abundance of white sturgeon 54-166 cm fork length during 
1979-2004 (five estimates) was 28,000 fish (17,000-42,000).  The most recent estimate in 2004 
was the highest recorded at 42,000 fish (Kern et al. in progress).  The general trend in abundance 
has been stable, or slightly increasing, with increases occurring more slowly than in Bonneville 
and The Dalles reservoirs.  While this population is not considered to be as healthy as those in 
Bonneville and The Dalles reservoirs, it is not at risk in terms of abundance and passes the 
criterion. 

Less data is available regarding the status of abundance in McNary Reservoir and the middle 
Snake River reservoirs.  Abundances of some stocks have been estimated infrequently, but 
assessment of these stocks, and of stocks without abundance estimates, is largely limited to 
comparisons with other populations and professional judgment.   

A population assessment in McNary Reservoir in 1995 estimated the abundance of white 
sturgeon 54-166 cm fork length to be approximately 8,000 fish (Rien et al. 1997).  No other 
estimates have been conducted.  During the 1995 assessment, the predominance of fish captured 
were large fish (>82 cm fork length) with very few small fish present.  This size structure was 
different than the structures of the three reservoirs immediately downstream of McNary Dam, 
where small fish dominate the catch, and indicates poor historic recruitment of juveniles.  This 
stock does appear to have more abundant broodstock than the three lower Columbia River 
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reservoirs.  While the stock structure does not indicate a healthy population, abundance is 
sufficient to pass the criterion for persistence of the species in McNary Reservoir.   

Population estimates conducted by the Nez Perce Tribe during 1999-2001 (Everett et al. 2003) 
estimated abundance of white sturgeon >60 cm fork length in the free-flowing portion of the 
Snake River between the Salmon River confluence and Hells Canyon Dam to be approximately 
2,500 fish.  The structure of the stock was balanced, with the highest abundance being composed 
of small fish, and sufficient numbers of larger fish to ensure population viability.  This 
population passes the criterion. 

Abundance estimates are not available for the middle Snake River reservoirs.  Limited fishery 
and observational information suggests that the population size is much lower than in the 
aforementioned areas.  Stock structure based on limited catch data for Hells Canyon and 
Brownlee reservoirs indicates that broodstock-sized fish (>166 cm FL) dominate this relatively 
small population.  Considering the low abundances and unbalanced stock structures in the 
reservoirs, this population is probably at some risk of extinction based on abundance, and fails 
the criterion. 
Table 2.  Abundances of white sturgeon (54-166 cm fork length) in the Oregon White Sturgeon SMU. 

Population Current 
Stock 

Structurea 

Average 
Abundance 
in 1,000’s 
(range) 

Years 
When 

Abundance 
was 

Estimated 

Number of 
Years at or 

Above  
Average 

Abundance 

Most 
Recent 

Abundance 
est. (year) 

Abund. 
Trend 

Pass/Fail 
Criterion 

Lower Col. 
River/Coastal 

      pass 

Lower Columbia R. balanced 300 (175-
445) 

1987-1997 
 (10 ests.) 

5 359,000 
(1997) 

stable  

Coastal unknown unknown -- -- -- unknown, 
assumed 

stable 

 

Bonneville 
Reservoir 

balanced 75 (26-128) 1976-2003 
 (5 ests.) 

2 120,000 
(2003) 

steadily 
increasing 

pass 

The Dalles 
Reservoir 

balanced 46 (11 -
104) 

1987-2002 
 (5 ests.) 

2 104,000 
(2002) 

steadily 
increasing 

pass 

John Day 
Reservoir 

balanced 28 (17 -42) 1979-2004  
(5 ests.) 

3 42,000  
(2004) 

slowly 
increasing 

pass 

McNary Reservoir unbalanced -- 1995 -- 8,000    
(1995) 

unknown, 
believed 

stable 

pass 

Middle Snake 
River 

balanced ~2.5 1999-2001 -- 2001 unknown, 
believed 

stable 

pass 

Mid-Snake R. 
Reservoirs 

unbalanced 
or assumed 
unbalanced 

unknown -- -- -- unknown, 
believed 
declining 

fail 

aStock structure: Balanced = small fish most abundant in population, followed by sufficient abundance of larger fish 
to imply persistence.  Unbalanced = population dominated by older/larger fish, very few small/young fish present.  
Unknown=insufficient data to assess structure, structure may be assumed by inference from nearby reservoir 
populations.  

Productivity 
Stock-recruitment relationships for white sturgeon are poorly understood, as are density effects 
on juvenile recruitment.  These factors, coupled with difficulties in estimating both broodstock 
and juvenile abundances, or in some cases, lack of any information on broodstock or juvenile 
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abundances, preclude the use of salmonid criteria in assessing productivity risks in white 
sturgeon populations.  Where sufficient data for trends in recruitment and population structure 
exist, populations were judged on their ability to consistently produce detectable recruitment of 
juveniles at least three of the last five years; on the relative abundance of small fish, indicating 
past recruitment; and abundance of broodstock-sized fish (Table 3).  In populations lacking 
recruitment information, stock size/age structure was compared to stock structure in populations 
with consistent, detectable recruitment, which were considered to have a balanced population 
structure.   

Estimates of juvenile white sturgeon recruitment in the Lower Columbia River/Coastal 
population have been inconsistently conducted in several years (McCabe and Tracy 1994).  
While available data are insufficient to describe recent trends in recruitment in this area, young-
of-year white sturgeon have been found in the lower Columbia River each time surveys were 
conducted.  Spawning success in this area is believed to be the highest within the species current 
range.  Stable population estimates of older aged white sturgeon over many years support this 
belief.  Spawning and recruitment in coastal areas are believed to be low and production of white 
sturgeon in these areas is believed to be supported by migration of fish produced in the lower 
Columbia River to these areas.  The Lower Columbia/Coastal population passes the productivity 
criterion.   

Relative production of young-of-year white sturgeon in the lower Columbia River reservoirs and 
McNary Reservoir populations has been monitored annually since 1997, and in some cases 
longer.   

Annual assessments of recruitment in the Bonneville Reservoir population have documented 
some level of young-of-year recruitment in nearly all years surveyed.  A direct association 
between young-of-year trends in abundance and volume of spring spill at Bonneville Dam has 
been identified, but not analyzed for statistical significance.  The area of suitable spawning 
habitat is known to be directly linked to the amount of spill at key times during the spawning 
cycle of white sturgeon (Parsley et al. 1993), and water flows are believed to impact the amount 
and success of spawning as well as the survival of the resulting progeny.  Based on the 
documentation of young-of-year recruitment in recent years, the Bonneville Reservoir population 
passes the criterion. 

Annual assessments of The Dalles Reservoir population have indicated more variable annual 
recruitment than that shown in Bonneville Reservoir.  Some level of recruitment was 
documented in five of eight years surveyed, but in only two of the last five years as of 2004.  
This does not meet the criterion used for assessing productivity, thus The Dalles Reservoir 
population fails the criterion. 

Recruitment in John Day Reservoir is typically poorer than either of the aforementioned 
reservoirs.  Some level of recruitment has been documented in three of the eight years surveyed, 
however no recruits have been captured in samples during any of the last five years ending in 
2004.  The John Day Reservoir population fails the criterion. 

Production of young-of-year white sturgeon in McNary Reservoir is generally poor.  Some level 
of recruitment of young-of-year has been documented in McNary Reservoir in two of six years 
surveyed, and in one of the last five years as of 2004.  However, stock structure from population 
surveys in 1995 indicated relatively low abundances of young fish, representing repeated poor 
recruitment.  The McNary Reservoir population fails the productivity criterion. 

Surveys to document young-of-year recruitment in the middle Snake River have not been 
conducted.  However, researchers from the Nez Perce Tribe did use egg mats to document 
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spawning events in this area.  Eggs were found in all years sampled, indicating spawning 
occurred in each of those years.  However, in the absence of young-of-year sampling data, the 
relative survival from fertilized egg to young-of-year recruit is unknown.  The stock structure of 
this population indicates a balanced population with some recruitment of small fish over time.  
This population passes the criterion. 

Little data is available to describe productivity of the middle Snake River reservoir populations 
of white sturgeon.  Young-of-year recruitment is not monitored.  Limited stock structure 
information is available for Hells Canyon Reservoir and Brownlee Reservoir.  The Hells Canyon 
Reservoir stock has a relative preponderance of broodstock-sized fish in the population, although 
a few small fish have been captured.  Very few fish are found between 82-166 cm fork length, 
and broodstock-sized fish make up the majority of the low abundance.  This stock is likely at 
high risk due to inconsistent spawning success.  The Brownlee Reservoir white sturgeon stock 
shows a similar preponderance of broodstock-sized fish in the population, but lacks the few 
small fish present in the Hells Canyon Reservoir stock, indicating poor historic spawning 
success.  Although broodstock-sized fish are present in the population, spawning and/or 
recruitment success must be very limited.  This stock is at high risk based on productivity.  No 
information is available regarding productivity of the Oxbow Reservoir stock of white sturgeon, 
but its proximity to other troubled stocks would seem to indicate that it is at similar high risk 
based on productivity.  Recent sampling efforts in this reservoir have been unable to capture any 
white sturgeon.  Dead broodstock-sized fish are occasionally seen in the reservoir and are 
currently the only indication of their presence.  The Mid-Snake Reservoirs population fails the 
productivity criterion. 
Table 3.  Productivity of white sturgeon in the Oregon White Sturgeon SMU.  Productivity is measured 
primarily by levels of recruitment of young-of-year white sturgeon. 

 
Population 

   Stock 

Current 
Stock 

Structurea 

 
Recruitment 
Monitored? 

Recruits 
Detected in ? 
of Monitored 

Years 

Recruits Det’d 
in ? of Last 

Five Yrs 
Samp’d 

 
Pass/Fail 
Criterion 

Lower Columbia 
River/Coastal 

    pass 

Lower Columbia R.b balanced intermittently 4 of 4 4 of 4  
Coastal unknown no -- --  

Bonneville Reservoirb balanced annually 5 of 6 4 pass 
The Dalles Reservoir balanced annually 5 of 8 2 fail 
John Day Reservoir balanced annually 3 of 8 0 fail 
McNary Reservoir unbalanced annually 2 of 6 1 fail 
Middle Snake River balanced noc -- -- pass 
Mid-Snake R. Reservoirs unknown, 

assumed 
unbalancedd 

 
no 

 
-- 

 
-- 

 
fail 

a. Stock structure: Balanced = small fish most abundant in population, followed by sufficient abundance of larger 
fish to imply persistence.  Unbalanced = population dominated by older/larger fish, very few small/young fish 
present.  Unknown=insufficient data to assess structure, structure may be assumed by inference from nearby 
reservoir populations. 
b Young-of-year indexing conducted using trawl gear; Indexing in The Dalles, John Day, and McNary reservoirs is 
conducted using gill nets.  The methods produce similar results, but a statistical comparison has not yet been 
completed. 
c Surveys have documented successful spawning by recovery of fertilized eggs, however, direct indexing of 
recruitment to young-of-year has not been documented. 
d Stock structure in Hells Canyon Reservoir indicated mostly broodstock-sized fish, with a few small fish, and very 
few fish in middle size classes. 
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Reproductive Independence 
To pass the reproductive independence criterion, over 90% of the spawners in a population must 
be naturally-produced in three of the last five years.  Very few hatchery-reared white sturgeon 
have been released in Oregon waters.  A small number of fish produced from wild-caught 
broodstock have been released in Columbia River reservoirs as part of small-scale research 
efforts.  Some hatchery-reared fish have been released into Snake River reservoirs, however, 
detailed records regarding these releases could not be found.  The progeny released are believed 
to have been produced from wild-caught local broodstock.  We suggest that all populations in 
Oregon pass this criterion. 

Hybridization 
To pass the hybridization criterion, the occurrence of interspecific hybridization must be rare or 
non-existent in three of the last five years.  There are no known non-native species in Oregon 
that can hybridize with white sturgeon.  All populations pass this criterion. 
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Appendix A.  Inventory of Oregon Native Freshwater Fish Species 
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Lamprey – Petromyzontidae     
 Pit – Klamath brook lamprey  Lampetra lethophagus                      x  
 Pacific lamprey  Lampetra tridentata x    
 Klamath lamprey  Lampetra similis   x  
 river lamprey  Lampetra ayresi   x  
 western brook lamprey  Lampetra richardsoni x    
 Miller Lake lamprey Lampetra minima  x  Survey in Miller Creek completed in 2004. 
 “Klamath Lake Lamprey” Lampetra sp.   x Distinct predatory taxon in Klamath Lake, not Pacific lamprey. 
 Goose Lake lamprey Lampetra sp.   x Distinct predatory taxon in Goose Lake, not Pacific lamprey. 
Sturgeon – Acipenseridae     
 white sturgeon  Acipenser transmontana x x   
 green sturgeon  Acipenser medirostris x x   
     
Herring and Shad – Clupeidae     
 Pacific herring  Clupea pallasi  x  Marine species. 
Minnows – Cyprinidae     
 chiselmouth  Acrocheilus alutaceus  x  Widespread no systematic data but frequently occurs in sampling for 

other species 
 Umpqua chub  Oregonichthys kalawatseti  x   
 Oregon chub  Oregonichthys crameri x    
 northern pikeminnow  Ptychocheilus oregonensis  x  Widespread and locally abundant.  Viewed as pest species in 

Columbia Basin relative to salmonid recovery. 
 Umpqua pikeminnow  Ptychocheilus umpquaei  x  Widespread and locally abundant in Umpqua Basin. Illegally 

introduced into Rogue Basin. 
 Siuslaw pikeminnow Ptychocheilus sp.   x Genetic, chromosomal and morphological evidence of separate 

species 
 redside shiner  Richardsonius balteatus balteatus  x  Widespread no systematic data but frequently occurs in sampling for 

other species 
 Bonneville redside shiner  Richardsonius balteatus hydrophlox   x  
 “coastal redside shiner” Richardsonius siuslawi   x Described species, lumped with R. balteatus without evidence 
 “hotspring redside shiner” Richardsonius thermophilus   x Described species, lumped with R. balteatus without evidence 
 Lahontan redside  Richardsonius egregius  x  Limited distribution in S. E. Oregon but widespread in Nevada. 
 California roach  Hesperoleucas symmetricus   x Range extends into California. 
 Borax Lake chub  Siphateles boraxobius x   Federally listed as Endangered. 
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 blue chub  Klamathella coerulea  x  Widely distributed in the Klamath and Lost River systems and has 
been introduced elsewhere. 

 Alvord chub  Siphateles alvordensis   x Limited data available. 
 Klamath tui chub  Siphateles bicolor bicolor  x  Klamath basin. 
 Columbia tui chub Siphateles columbianus   x Harney Basin. 
 Sheldon tui chub Siphateles eurysomas   x Guano and Catlow valleys. 
 Lahontan tui chub Siphateles obesus x   Lahanton Basin plus Abert Lake, Summer Lake and Hutton Springs.  

Assessment done for Hutton Springs where sampling planned for 
2005. 

 Goose Lake tui chub  Gila thalassinsus   x Goose Lake, and Warner Valley plus upper Pit River & Cowhead 
Lake, California; introduced into Summer Lake. 

 Silver Lake tui chub Siphateles sp.   x Bridge Creek, Buck Creek, Thompson Reservoir and Silver Creek in 
Silver Lake. 

 Umpqua dace  Rhinichthys evermanni   x Limited to Umpqua Basin. 
 longnose dace  Rhinichthys cataractae   x Distribution is widespread. 
 Millicoma dace  Rhinichthys cataractae spp.   x Endemic to Coos Basin. 
 leopard dace  Rhynichthys falcatus   x Distributed in Fraser and Columbia-Snake Basins. 
 Umatilla dace  Rhynichthys osculus umatilla   x Not listed as distinct subspecies in ODFW 1995 status review. 
 speckled dace  Rhynichthys ocsulus ocsulus   x Widespread across Western U .S. 
 Klamath speckled dace Rhinichthys osculus klamathensis   x  
 blackside or coastal speckled dace Rhinichthys osculus nubilis   x  
 Foskett Speckled dace  Rhynichthys ocsulus spp. x   Sampling planned for 2005. 
 peamouth Mylocheilus caurinus   x Widespread and abundant. 
     
Suckers - Catostomidae      
 mountain sucker  Catostomus platyrhynchus   x  Broadly distributed in western North America. 
 bridgelip sucker  Catostomus columbianus  x  Broadly distributed in western North America. 
 Klamath smallscale sucker  Catastomus rimiculus  x  Restricted to Klamath Basin. 
 Rogue smallscale sucker Catostomus sp.  x  Genetic and morphological evidence of differences with Klamath. 
 Tahoe sucker  Catostomus tahoensis  x  Peripheral distribution in Oregon. 
 largescale sucker  Catostomus macrocheilus  x  Broadly distributed in western North America. 
 coastal largescale sucker Catostomus tsiltcoosenesis  x  Described species, lumped with C. macrocheilus without evidence 
 Goose Lake sucker  Catostomus occidentalis lacusanserinus  x  Limited to Goose Lake.  Common in past sampling. 
 Warner sucker  Catostomus warnerensis  x  Federally listed as threatened. 
 Klamath largescale sucker  Catostomus snyderi  x  Distribution limited to Upper Klamath Basin. 
 shortnose sucker  Chasmistes brevirostris  x  Federally listed as Endangered. 
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 Lost River sucker  Deltistis luxatus  x  Federally listed as Endangered. 
 Modoc sucker Catostomus microps   x Present in Goose Lake Basin and upper Pit River (CA). Thomas Creek 

(Lake Co.) only known population in Oregon, but surveys lacking. 
Smelt – Osmeridae     
 surf smelt  Hypomesus pretiosus  x  Principally a marine species. 
 eulachon  Thaleichthys pacificus  x  Distributed from mid-California through Alaska. Principally a marine 

species. 
 longfin smelt  Spirinchus thaleichthys  x  Principally a marine species. 
Salmon and trout – Salmonidae     
 mountain whitefish  Prosopium williamsoni  x  Widespread and locally abundant. 
 bull trout  Salvelinus confluentus x    
 coastal cutthroat trout  Oncorhynchus clarki clarki x    
 Lahontan cutthroat trout  Oncorhynchus clarki henshawi x    
 westslope cutthroat trout  Oncorhynchus clarki lewisi x    
 coastal rainbow trout  Oncorhynchus  mykiss irideus  x  Some populations may interbreed with steelhead 
 coastal steelhead  Oncorhynchus  mykiss irideus x    
 Columbia Basin redband trout  Oncorhynchus  mykiss gairdneri  x  Some populations may interbreed with steelhead 
 Columbia Basin steelhead  Oncorhynchus  mykiss gairdneri x    
 Oregon Basin redband trout  Oncorhynchus  
                                                   mykiss newberrii 

x   Highly fragmented and isolated. 

 sockeye salmon  Oncorhynchus nerka x    
 chum salmon  Oncorhynchus keta x    
 coho salmon  Oncorhynchus kisutch x    
 chinook salmon  Oncorhynchus tshawytscha x    
 pink salmon  Oncorhynchus gorbuscha  x  No known persistent populations in Oregon. 
Troutperch – Percopsidae     
 sand roller  Percopsis transmontana   x Field assessment planned for 2005. 
Cods and Burbot – Gadidae     
 burbot  Lota lota  x  In upper Columbia Basin.  Occasional occurrence in Columbia River 
Topsmelt – Atherinidae     
 topsmelt  Atherinops affinis  x  Principally a marine species. 
Stickleback – Gasterosteidae     
 three-spined stickle back  Gasterosteus   aculeatus  
                                                 microcephalus 

 x  Widespread, locally abundant.  Illegally introduced into Crane Prairie 
Reservoir 

 three-spined stickle back  Gasterosteus aculeatus 
                                                 aculeatus 

  x Marine and brackish water occasionally in fresh water 



Oregon Native Fish Status Report – Volume II 
 

Appendix A  571 

Species 

A
ss

es
se

d 

N
ot

 
A

ss
es

se
d 

In
su

ffi
ci

en
t 

da
ta

 

Comments 

Sculpins – Cottidae     
 staghorn sculpin  Leptocottus armatus  x  Common in estuaries and tidal reaches of pacific drainages. 
 slender sculpin  Cottus tenuis   x Distribution restricted to tributaries of Upper Klamath Lake. 
 coastrange sculpin  Cottus aleuticus   x Common in Pacific coastal streams. 
 Klamath lake sculpin  Cottus princeps   x Distribution restricted to Upper Klamath and Agency Lakes. 
 prickly sculpin Cottus asper   x Common in Pacific coastal streams and in Lower Columbia Basin. 
 riffle sculpin  Cottus gulosus   x  
 shorthead sculpin  Cottus confusus   x Distributed throughout Columbia Basin. 
 torrent sculpin  Cottus rhotheus   x Distributed in Columbia and Frazier Basins and in Coastal streams 

south to the Nehalem Basin. 
 Columbia mottled sculpin Cottus hubbsi   x Mostly found in river mainstems in Snake and Columbia. Not known 

but suspected in Willamette. More work is required to resolve the 
taxonomic status of Willamette R. mottled sculpins. 

 Malheur mottled sculpin  Cottus bendirei   x Mostly found in smaller tributaries and disconnected streams in 
Malheur Basin, Snake and Columbia. Marginally sympatric with C. 
hubbsi. 

 Pit sculpin  Cottus pitensis   x Distribution limited to Goose Lake Basin and Pit river drainage in 
California. 

 Paiute sculpin  Cottus beldingii   x  
 marbled sculpin  Cottus klamethensis   x Distributed in Klamath and Pit Basins. 
 margined sculpin Cottus marginatus   x Distribution limited to Walla Walla and Umatilla Basins.  Common 

where it occurs. 
 reticulate sculpin  Cottus perplexus   x Widespread in coastal and Columbia drainages. 
Surfperch - Embiotocidae     
 shiner surfperch  Cymatogaster aggregata  x  Marine species. Occasionally found in freshwater. 

Gunnels - Pholidae     
 saddleback gunnel  Pholis ornata  x  Marine species. Occasionally found in freshwater. 
Flounder - Pleuronectidea     
 starry flounder  Platichthys stellatus  x  Marine species. Occasionally found in freshwater. 
Total     
 98 16 39 43  

 


	Vol II Introduction.pdf
	 
	Acknowledgements
	The Oregon Watershed Enhancement Board for contributing funds to this project.
	Individual Contributors
	Data Sources and Credits
	Portland General Electric (PGE)               U.S. Fish and Wildlife Service (USFWS)
	Washington Department of Fish and Wildlife
	Idaho Department of Fish and Game         California Department of Fish and Game
	Nez Perce Tribe  Confederated Tribes of the Umatilla   Crater Lake 
	This work was directed by Kevin Goodson, Bruce McIntosh, Mark Chilcote, and Charlie Corrarino of ODFW’s Fish Division.  Analyses and reports were completed with assistance from Ted Williams and Guy Norman of Cramer Fish Sciences, 600 NW Fariss Road, Gresham OR 97030.


	 
	Contents
	 Introduction
	 Species Management Units
	 Interim Criteria
	Risk Assessment
	Existing Populations
	Habitat Use Distribution
	Abundance
	 Productivity
	Reproductive Independence
	Hybridization 



