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Glossary
The following definitions correspond to the usage of particular terms and concepts in the ICTRT Current Status Reviews.  For some applications more detailed explanations are provided in context within the reports. 
Abundance – The number of natural-origin spawners in a defined unit.  The ICTRT abundance criteria use a geometric mean over the most recent ten years as a consistent measure of current population abundance. 
Anadromous – A migratory life cycle where spawning and initial rearing occurs in fresh water and primary growth to adulthood occurs in marine waters.
Branch – A contiguous set of stream reaches containing a sufficient amount of habitat (measured as intrinsic potential) to sustain 50 spawners (approximately 1.25 km for spring/summer Chinook salmon and 3.0 km for steelhead).
Carrying capacity – The supportable population for growth and reproduction given the food, habitat, water and other necessities available within an ecosystem.
Connectivity – Linkage among habitats or geographic areas, allowing migration and/or gene flow between those areas.
Criteria – Specific values of metrics indicating different risk levels.
Biological viability criteria – Quantitative metrics describing abundance, productivity, spatial structure and diversity of a population, major population group or ESU/DPS.  
Delisting criteria – Criteria incorporated into ESA recovery plans that define both biological viability (biological criteria) and alleviation of the causes for decline (threats criteria based on the five listing factors in ESA section 4[a][1]), and that, when met, would result in a determination that a species is no longer threatened or endangered and can be proposed for removal from the Federal list of threatened and endangered species.
Diversity – Phenotypic (including life history) and genetic variation.
Domestication – Adaptation to propagation practices and environments resulting from selective processes in fish culture programs that differ from natural environments.
Distinct population segment (DPS) – A listable entity under the ESA that meets tests of discreteness and significance according to USFWS and NOAA Fisheries policy. A population is considered distinct (and hence a “species” for purposes of conservation under the ESA) if it is discrete from and significant to the remainder of its species based on factors such as physical, behavioral, or genetic characteristics, it occupies an unusual or unique ecological setting, or its loss would represent a significant gap in the species’ range.   
Ecoregions – Ecoregions denote areas of general similarity in ecosystems and in the type, quality, and quantity of environmental resources; they are designed to serve 
as a spatial framework for the research, assessment, management, and monitoring of ecosystems and ecosystem components.  Source: http://www.epa.gov/naaujydh/pages/ecoregions/id_eco.htm#Ecoregions%20denote
 Evolutionarily significant unit (ESU) – A group of Pacific salmon that is: (1) substantially reproductively isolated from other conspecific units, and (2) represents an important component of the evolutionary legacy of the species.
Gap – A difference between a measure of current status and a particular viability criterion.  For numerical criteria (e.g., abundance and productivity), gaps are expressed as the proportional change from a current value required to meet the corresponding viability criteria. 
Gene flow – Genetic exchange among breeding groups.
Hatchery-origin – Parents were spawned in an artificial production program. 
Historical – Typically, in this document “historical” refers to conditions prior to European influence.  
Homing – The tendency of anadromous salmonids to return to natal or release areas.  
Intrinsic potential – The estimated relative suitability of a habitat for spawning and rearing of anadromous salmonid species under historical conditions inferred from stream characteristics including channel size, gradient and valley width.
Intrinsic productivity – The ratio of natural-origin offspring (returns) to parent spawners at levels of abundance below carrying capacity.    The productivity metric incorporated into ICTRT viability criteria require that both parent and return estimates be expressed in terms of spawners. 
Introgression – Gene flow from one population to another. 
Maintained – Population status in which the population does not meet viability criteria but does support ecological functions and preserve options for ESU/DPS recovery.  
Major population group (MPG) – Groups of populations within an ESU/DPS that are more similar to each other than they are to other populations.  They are based on similarities in genetic characteristics, demographic patterns and habitat types and on geographic structure.
Major spawning area (MaSA) – A system of one or more branches that contain sufficient spawning and rearing habitat to support 500 spawners.  For Interior Columbia salmonid populations: defined using results from intrinsic potential analysis.  
Metric – Variables applied in assessing levels of risk and defining viability goals.
Minor spawning area (MiSA) – A system of one or more branches that contains sufficient spawning and rearing habitat to support 50 – 500 spawners (defined using intrinsic potential analysis).  
Natural-origin fish – Fish spawned and reared in the wild, regardless of their parental origin.  
Natural-origin recruits (or returns) – Adult fish returning to spawn, that were spawned and reared in the wild, regardless of parental origin.
Non-native – Individuals in a given area not descended from ancestral populations occupying that area.
Occupancy (of major and minor spawning areas) – Occupied areas are those in which two or more redds from natural-origin spawners have been observed in all years of the most recent brood cycle and at least half of the most recent three brood cycles.
Phenotypic variation – Observable variation in morphology, life history or behavior that is the product of the organism’s genotype and environment.
Population – A group of fish of the same species that spawns in a particular locality at a particular season and does not interbreed substantially with fish from any other group (also see definition of Viable Salmonid Population). 
Population viability analysis – An assessment of the likelihood that a population will persist for a specified period of time.
Productivity – The ratio of natural-origin offspring from spawning in a given brood year to the corresponding total number of parent spawners (see also Intrinsic productivity). 
Quasi-extinction threshold (QET) – The minimum number of individuals below which the population is likely to be critically and immediately imperiled.  We implemented a QET of 50 spawners per year over a consecutive four-year period. 
Reproductive failure threshold (RFT) –  Spawner abundance at which productivity is set to zero in a population analysis due to uncertainty about reproductive rates and measurement error in spawners at low densities.  We implemented an RFT of 10 spawners per year. 
Resident – An individual that does not migrate to marine habitats.
Spatial structure – Characteristics of a population’s geographic distribution, including its configuration, spatial extent and habitat quality.  Current spatial structure is dependent upon the presence of fish, not merely the potential for fish to occupy an area. 
Technical Recovery Teams (TRTs) – Teams convened by NOAA Fisheries to develop technical products related to recovery planning for defined geographic regions. TRTs are complemented by planning forums unique to specific states, tribes, or regions, which use TRT and other technical products to identify recovery actions. 
Viable salmonid population (VSP) – A population having a negligible risk of extinction due to threats from demographic variability, local environmental variation, and genetic diversity changes over a 100-year time frame.
Viability curve – A line defined by the combinations of abundance and productivity that yield a particular risk or extinction level at a given level of variation over a specified time frame.







Volume I – Snake River Basin	9
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The Interior Columbia Basin Technical Recovery Team (ICTRT) is one of a series of Technical Recovery Teams established by the National Marine Fisheries Service (NOAA Fisheries) to provide scientific input and guidance into regional recovery planning efforts for listed salmon and steelhead.  The Interior Columbia River basin domain includes four salmon evolutionarily significant units (ESUs) and three steelhead distinct population segments (DPSs) listed under the Endangered Species Act.  
In previous reports, the ICTRT has described the historical and current population structure within each listed ESU or DPS in the Interior Columbia Basin (ICTRT 2003); developed viability criteria for application at the ESU/DPS, major population group (MPG) and population levels (ICTRT 2007a); and characterized the amount of change in abundance and productivity from current levels required to attain population viability objectives (ICTRT 2007b).  
The ICTRT has compiled current status assessments for each listed Interior Columbia River Basin ESU/DPS in order to provide NOAA Fisheries and the participants in regional recovery planning efforts with a consistent overview of the current viability status and risk levels.  The assessments use available information to characterize the current status of each ESU/DPS in the context of the ICTRT viability criteria.  The ICTRT viability criteria address risk in terms of the distribution and characteristics of the component populations of an ESU/DPS.  The viability criteria are specifically designed to relate directly to the primary drivers of evolutionary and ecological functionality.  A more detailed discussion of the purpose and derivation of the ICTRT viability criteria can be found in ICTRT 2007a.  Although not designed as a limiting factors analysis, the results from the current status assessments described in this document can be used to direct or inform detailed limiting factors/threats assessments across the DPS. 
We have organized the Interior Columbia Basin status reviews into three volumes: Volume I - Snake River spring/summer Chinook salmon ESU, Snake River steelhead DPS, Snake River fall Chinook salmon ESU and Snake River sockeye salmon ESU; Volume II - Upper Columbia spring Chinook salmon ESU and Upper Columbia steelhead DPS; and Volume III - Mid-Columbia steelhead DPS.  In this report we summarize viability criteria, methods, current status results, and future monitoring and evaluation needs for the Snake River ESUs and DPS.  
[bookmark: _Toc441244649] Snake River Spring/Summer Chinook Salmon ESU
The ICTRT has identified 31 extant historical populations within the Snake River spring/summer Chinook salmon ESU (ICTRT 2003).  In addition, drainages entering the Snake River above the Hells Canyon Dam complex historically supported many more populations of spring/summer Chinook salmon.  The extant populations within this ESU are organized into five MPGs that exist across a wide range of habitat and climatic conditions (Figure 1–1).  A detailed summary of the current status of each MPG is provided below.  The MPG summaries are based on the individual viability status assessments of the component populations. 

[bookmark: _Toc441244650]
 Snake River Summer Steelhead DPS
This inland steelhead DPS occupies the Snake River Basin of southeast Washington, northeast Oregon and Idaho.  The DPS includes all naturally spawned populations of A-run and B-run steelhead in the Snake River and its tributaries (62 FR 43937; August 18, 1997).  Snake River steelhead are known to spawn and rear in all tributaries used by Snake River spring/summer Chinook salmon as well as many additional tributaries, some of which are much smaller than those used by spring/summer Chinook salmon.  The ICTRT (2003, p. 56-79) identified 29 populations in the DPS (Fig. 1–2).  The populations were grouped into six MPGs distributed across the DPS from southeastern Washington through northeastern Oregon and central Idaho. Twenty five populations are extant, one population is blocked from its historic habitat (North Fork Clearwater) and three populations in the Hells Canyon MPG are extirpated.
[bookmark: _Toc441244651] Snake River Fall Chinook Salmon ESU
The ICTRT has designated three historical populations of Snake River fall Chinook salmon, two of which occupied areas above the Hells Canyon dam complex, a total block to anadromous migration.  The two extirpated populations represented the bulk of historical production within this ESU.  
The current fall Chinook salmon run is predominately associated with Snake River mainstem habitat between the upper end of the Lower Granite Dam reservoir (near Asotin, Washington) and Hells Canyon Dam.  That section of the Snake River mainstem is approximately 163 km in length and can be classified into three distinct reaches based on physical characteristics (Groves and Chandler 1999).  The uppermost reach, from Hells Canyon Dam downstream to the mouth of the Salmon River, is characterized by a relatively narrow channel with short, deep pools interspersed with rapids.  The middle reach, between the Salmon and Grand Ronde River confluences, widens considerably from a relatively narrow canyon section at its upper end and is characterized by lower gradients.  Flows in this reach are augmented by the inflow from the Salmon River drainage.  The lowest of the three mainstem reaches extends from the confluence with the Grand Ronde River to the upper end of Lower Granite Pool.  This reach is characterized by a wide channel with low shorelines, deep pools and relatively few rapids.  Flow and turbidity are the most variable in this reach.  
[bookmark: _Toc441244652] Snake River Sockeye Salmon ESU
Snake River sockeye salmon have declined to extremely low levels and are currently associated with a single lake in the Stanley Lakes Basin.  In previous ICTRT analyses (ICTRT 2003, McClure et al. 2005) we have concluded that at least three lakes in the Stanley Lakes Basin supported independent sockeye populations (Redfish Lake, Alturas Lake, and Stanley Lake).  Two other small lakes (Pettit Lake and Yellowbelly Lake) may have supported sockeye production, however currently available information is insufficient to support definitive conclusions regarding whether or not they supported additional sockeye populations. 

[bookmark: _Toc441244653]
Methods
The methods used to generate the current status review of the Snake River ESUs and DPS are described in the ICTRT Viability Criteria Report (ICTRT 2007a).  This section includes brief descriptions of the ICTRT viability criteria excerpted from that report, additional details on the specific methods used to evaluate Snake River populations against those criteria, and a summary of the available data used in the assessments for each population.  We also briefly discuss potential needs for improvements and additions to the current monitoring programs that would reduce uncertainties in future assessments.  
[bookmark: _Toc441244654]ICTRT Viability Criteria
Our viability criteria reflect the hierarchical structure of Interior Columbia River Basin ESUs and DPS.  Viability of an ESU/DPS is a product of the viability of the MPGs and their component populations.  Ecological and genetic patterns inherent in the distribution of populations within these levels contribute to the evolutionary history of the species.  The viability of an ESU/DPS cannot be evaluated without first understanding the viability of these component building blocks.  Thus our primary goal under this hierarchy has been to describe ESU/DPS viability through assessment of population extinction risks that consider abundance, productivity, spatial structure and diversity.  Abundance plays an important role in our viability criteria, since abundance is a key element of extinction risk.  However, it is important to recognize that a measure of average abundance alone is not sufficient for viability.  The population and ESU/DPS-level trends, distribution patterns and evolutionary potential (diversity) all contribute to ESU/DPS evolutionary and ecological functionality.  Our criteria at all levels seek to tie viability to the primary drivers of evolutionary and ecological functionality.

[bookmark: _Toc441244655]  ESU/DPS Viability Criteria
Our ESU/DPS-level viability criterion is:
All extant MPGs and any extirpated MPGs critical for proper functioning of the ESU/DPS should be at low risk.
We express our ESU/DPS viability criterion in the context of MPGs—geographically and genetically cohesive groups of populations within an ESU or DPS that are critical components of ESU/DPS-level spatial structure and diversity.  
We have defined MPG-level viability criteria to ensure robust functioning at the metapopulation level and to mitigate the risk of catastrophic loss of one or more populations.  The viability of an MPG depends on the number, spatial arrangement, and diversity associated with its component populations.  We have developed the following MPG level criteria considering relatively simple and generalized assumptions about movement or exchange rates among individual populations (details for population viability are provided in the next section).
An MPG meeting the following five criteria would be at low risk:
1. At least one-half of the populations historically within the MPG (with a minimum of two populations) should meet viability standards.
2. At least one population should be classified as “Highly Viable.” 
3. Viable populations within an MPG should include some populations that are classified (based on historical intrinsic potential) as “very large”, “large” or “intermediate” generally reflecting the proportions historically present within the MPG.  In particular, very large and large populations should be at or above their composite historical fraction within each MPG.
4. All major life history strategies (e.g. spring and/or summer run timing) that were present historically within the MPG should be represented in populations meeting viability requirements.
5. Populations not meeting viability standards should be maintained with: 
a.  Sufficient productivity so the overall MPG productivity does not fall below replacement (i.e. these areas should not serve as significant population sinks)
b.  Sufficient spatial structure and diversity demonstrated by achieving “Maintained” standards.
[bookmark: _Toc441244656]  Population Viability Criteria
Our abundance and productivity criteria are:
Intrinsic productivity and natural-origin abundance should be high enough that:
1. Declines to critically low levels would be unlikely assuming recent historical patterns of environmental variability
2. Compensatory processes provide resilience to the effects of short term perturbations
3. Sub-population structure is maintained (e.g., multiple spawning areas and major life history patterns). 
We developed a quantitative metric for evaluating the abundance and productivity (A/P) of a population.  Specifically, we generated “viability curves” for each ESU/DPS using a simple stochastic population model (ICTRT 2007a).  A specific viability curve is defined as the combinations of abundance and productivity corresponding to a particular extinction risk (Figure 2–1).  In general terms, high abundance combined with moderate productivity could provide the same extinction risk as that of a lower abundance but higher productivity.  We applied a quasi-extinction threshold (50 spawners per year for 4 consecutive years) to represent extinction in generating viability curves.  We incorporated a minimum abundance threshold into our viability curves to address genetic and spatial structure components of our general abundance and productivity objectives.  A particular viability curve is a function of a set of representative assumptions regarding population dynamics and environmental variation.  Sets of viability curves were generated using ESU-specific estimates of age structure and variability in brood year productivity (including variance and autocorrelation in annual rates).  

[image: Example of a population viability curve showing spawners on the y-axis and productivity (geomean Return/Spawner) on the x-axis.  Curves shown are High Risk (>25%), Low Risk (5%), and Very Low Risk (1%).]


[bookmark: _Ref198960370]Figure 2‑1. Example of a population viability curve.
Estimating Current Population Abundance and Intrinsic Productivity
The underlying objective of the comparison of current status against a viability curve is to evaluate the relative likelihood that natural-origin fish in the population of interest are capable of being self-sustaining.  Comparing current status against the appropriate viability curve requires a measure of recent natural-origin abundance and a measure of recent average intrinsic productivity.  Intrinsic productivity is the expected production rate (expressed as a ratio of returns to spawn in future years vs. parent spawning abundance) experienced when spawner densities are low and density dependence is not a major factor reducing productivity.  The recent abundance metric must be measured in terms of natural-origin spawners.  The measure of recent average productivity should reflect natural-origin returns produced from the total number of fish directly contributing to spawning in the parental year.  Hatchery-origin natural spawners are counted as parents in the productivity calculations, and their natural-origin offspring are counted as recruits and become natural-origin parents in the next generation.  In populations where a direct estimate of the relative productivity of hatchery-origin spawners is available, the estimate of intrinsic productivity should be adjusted to reflect the rate associated with natural-origin spawners.  
We calculated current intrinsic productivity estimates for Snake River Chinook salmon, steelhead and sockeye populations using a standard procedure (Figure 2–2) designed to provide consistent and objective population-specific estimates across all interior Columbia ESUs and DPSs.  The intent of this analysis is to estimate the expected productivity (e.g., median) for escapements below the minimum abundance threshold for each population.  To meet the ICTRT criteria for abundance and productivity, a population should demonstrate that it has sufficient capacity and productivity to maintain average abundance at or above the threshold.  In order to reduce the impact of sampling error and short term environmental fluctuations on estimates of average population parameters, we used multiple year estimates of average abundance and productivity to characterize current status.  A population is assigned a current risk level relative to the corresponding viability curves using an estimate of intrinsic productivity (data from the most recent 20 years) and an estimate of recent (10-year geometric mean) natural spawner abundance.
Return per spawner (R/S) datasets were compiled from data available for only 2 of the 24 extant populations in the Snake River steelhead DPS. The ICTRT used the aggregate returns of natural-origin steelhead over Lower Granite Dam adjusted to remove the returns accounted for by the populations with specific estimates to generate annual return estimates for average A-run and average B-run populations.  The procedure outlined in Figure 2–2 was applied to the population-specific estimates and the surrogate average A-run and B-run population numbers to calculate current intrinsic productivities.  The alternative method for application where more than half of the historically accessible habitat has been lost or highly degraded was not invoked for this DPS.
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[image: Visual flow chart as described in caption and surrounding text.]
The high variability and auto-correlation in annual marine survival rates confounds the ability to estimate average productivities from the relatively short time series of population-level abundance and productivity estimates.  In order to reduce the variability in estimating the mean productivity of populations at low to moderate abundance, we used regional smolt-to-adult return (SAR) estimates to adjust the returns for each brood year to reflect geometric mean SAR.  Incorporating a measure of relative survival through that component of the life cycle can, at least theoretically, substantially reduce statistical uncertainty (e.g., standard error) associated with estimates of geometric mean productivity.  [bookmark: _Ref198960605]Figure 2‑2.  General procedure for estimating current population productivity.   Data requirements: recent 20-year series of brood year return per spawner (R/S) values (returns to spawning grounds vs. parent spawners).  Population size threshold based on ICTRT intrinsic habitat potential analysis.  

Snake River Spring/Summer Chinook Salmon
[image: Graph showing Snake River Spring/Summer Chinook Composite Run at Lower Granite Dam data with Smolt to Adult Survival on the y-axis and Brood Year on the x-axis.  See caption and surrounding text for descriptions.]We generated an SAR index for natural-origin (naturally spawning) Snake River spring/summer Chinook salmon based on brood year ratios of returning natural-origin adults to out-migrant smolts estimated at Lower Granite Dam.  Two estimates were available for some out-migration years (Figure 2-3; J. Williams, NOAA Fisheries, and C. Petrosky, Idaho Department of Fish & Game).  We used annual averages of the paired estimates in our series.  











The resulting composite SAR index was used in calculating a set of current productivity estimates for each population data series adjusted to reflect average annual out-of-basin survival rates.   For each population series, the individual brood year return estimates were adjusted by applying the corresponding annual value from the Snake River SAR index series.  [bookmark: _Ref198960643]Figure 2‑3.  Snake River spring/summer Chinook salmon.  SAR index plotted with component data series (note: Y axis is log scale).

While we “take out” annual variation in marine survival to reduce the variability in estimating geometric mean productivities associated with an average marine survival rates, we incorporate the full range of annual variability (including contributions of survival through the estuary/marine phase) in generating population-specific extinction risk assessments.



Snake River Steelhead
We used estimates of the SAR rates for the aggregate natural-origin steelhead run over Lower Granite Dam to construct a relative index for application to Snake River stocks.  Current estimates were provided by the Idaho Department of Fish and Game (Figure 2-4; C. Petrosky, IDFG, excel file s3.steelhead. 8.29.06 with transprop D and Su).
The resulting aggregate SAR index was used in calculating a set of current productivity estimates for each available population data series.  For each population series, the individual brood year return estimates were adjusted by applying the corresponding annual value from the Snake River SAR index series.  Juveniles from Snake River natural steelhead populations can outmigrate at multiple ages.  Based on limited data compiled across several populations, we assumed that 50% of the production from a given brood year migrated at age 2 and 50% at age 3.  We calculated a brood year SAR index for Snake River steelhead by averaging the smolt year SARs (Figure 2-4) for years n+2 and n+3, where n = brood year.   
[image: See Caption and surrounding text.]
Figure 2‑4. Snake River Summer Steelhead DPS.  Aggregate SAR index (estimated smolt outmigration to adult returns to Lower Granite Dam) (note: Y axis is log scale).
 
Addressing Uncertainty in Population Parameter Estimates
The ICTRT viability report recommends a quantitative evaluation of the potential impacts of parameter uncertainty when comparing estimates of current status against viability curves.  We incorporated one of the options provided in the viability report into the population status evaluations in this volume.  If the combination of recent natural-origin abundance and intrinsic productivity for a population exceeded the 5% viability curve, we compared the lower end of the 90% confidence interval (CI) on the productivity estimate against the 25% risk curve.  If the lower end of that CI fell below the 25% risk curve, the probability that the population risk level is “high” would be greater than 5%.  If the point estimate defined by current geometric mean productivity and natural-origin abundance exceeded the 1% viability curve (very low risk), we compared the lower end of the 98% CI on productivity estimate to the 25% risk curve.
Recent Trend Analysis  
We include an analysis of recent trends in natural-origin returns into the population status evaluations.  The trend analyses complement the basic ICTRT viability metrics by providing explicit consideration of recent temporal trends in spawner numbers.  The ICTRT population abundance and productivity criteria were designed to evaluate average population performance over the recent 20-year period.  The methods for calculating geometric mean abundance and productivity are not sensitive to temporal trends in those parameters.  We adopted the trend metrics used in the Biological Review Team status assessments (Good et al. 2005): 1) regression of natural-log spawners vs. time; and 2) population growth rate (λ).  We generated the trend statistics using the statistical routines available in the SPAZ (version 1.1.8) computing package available for downloading at the NWFSC TRT website.
Spatial Structure and Diversity
We expressed spatial structure and diversity (SS/D) viable salmonid population (VSP) guidelines in a hierarchical format that outlined the goals, mechanisms to achieve those goals, and examples of factors to be considered in assessing a population’s risk level.  We developed some examples of scenarios leading to various levels of risk.  
Goals are the biological or ecological objectives that spatial structure and diversity criteria are intended to achieve.  We have identified two primary goals:
1. Maintaining natural rates and levels of spatially-mediated processes.  This goal serves to: minimize the likelihood that populations will be lost due to local catastrophe; maintain natural rates of re-colonization within the population and between populations; maintain other population functions that depend on the spatial arrangement of the population.  
2. Maintaining natural patterns of variation.  This goal serves to ensure that populations can withstand environmental variation in the short and long terms.
Mechanisms are biological or ecological processes that contribute to achieving those goals (e.g., gene flow patterns affect the distribution of genotypic and phenotypic variation in a population).
Factors are characteristics of a population or its environment that influence mechanisms (e.g., gaps in spawning distribution affect patterns of gene flow, which then affect patterns of genotypic and phenotypic variation).  In some cases the same factor can affect more than one mechanism or goal.  The distribution of spawning areas in a branched vs. linear system, for example, can affect both patterns of gene flow and the patterns of spatially mediated processes, such as catastrophes.  
Metrics are measured and assessed at regular intervals to determine whether a population has achieved goals, or to evaluate its current risk level.  Each factor has one or more metrics associated with it.
Criteria are specific values of metrics that indicate different risk levels.
We summarize the association between our defined goals, mechanisms, factors and metrics in Table 2–1.  When a factor affects more than one mechanism or goal, we listed it under the mechanism for which it is most directly relevant.  The table is organized hierarchically with the two primary goals of the SS/D criteria (McElhany et al. 2000) in the leftmost column.  For each goal, one or more mechanism to achieve that goal is given in the next column.  In general, these mechanisms describe the conditions associated with natural healthy populations.  The third column lists the factors associated with each mechanism.  Factors in this context are individual and population-level attributes that characterize each mechanism.  The metrics outlined in the fourth column are the quantitative and qualitative measures used to assess a population’s risk status relative to each metric.  
Factors expressed in terms of direct metrics are integrated at the mechanism level by calculating the mean of the three metrics, effectively assigning a higher weight to direct measures of SS/D criteria.  At the goal level the mean of the direct metrics is used for the same reasons.  In those cases where the mean ends in a decimal of 0.5 or less, we recommend rounding the score downwards to the higher risk level.  The lowest score (highest risk) from the three B.1 metrics is carried through the table to the factor and mechanism levels.  To the extent possible, B.1 metrics are measured or directly inferred deviations from natural patterns of phenotypic or genotypic expression, and are therefore given the highest weight in the overall integration of the B metrics.  B.2 metrics describe the influence that hatchery stocking may have on natural patterns of gene flow.  In general, these metrics are integrated in the same manner as B.1 metrics (highest risk is carried through to the factor and mechanism levels).  However, the case in which two or more of the metrics are rated moderate provides two complementary lines of evidence that hatchery stocking is altering the natural conditions and the risk level is increased to high accordingly.  Factors B.3 and B.4 have a single metric, the score of which is carried to the factor and mechanism levels.  The B-type metrics are integrated at the goal level either by taking the B.1 mechanism score or by using the mean of mechanism scores B.1–B.4, whichever yields a higher risk.  This approach recognizes that B.1 mechanisms are direct measures of deviations from natural conditions and should be weighted more than the remaining B metrics.  The overall population risk level is determined by using the lower score (highest risk) of either goal A or goal B.






[bookmark: _Ref198966185]
 Table 2–1.  Scoring system for deriving a composite population-level spatial structure and diversity rating.  Metrics and descriptions in the "Assessed Risk" columns indicate contributions of individual metrics to integrated population score.  Scoring: Very Low = 2, Low = 1, Moderate = 0, High = -1.
	Goal:
Mechanism
	Factor
	Metrics
	Assessed Risk

	
	
	
	Factor
	Mechanism
	Goal
	Population

	Goal A:
1. Maintain natural distribution of spawning areas.
	a. number & spatial arrangement of spawning areas
	Number of MaSAs, distribution of MaSAs, and quantity of habitat outside MaSAs.
	A.1.a
	Mean of A.1.a., A.1.b, and A.1.c.
	Mean of A.1.a., A.1.b, and A.1.c.
	Lowest score (highest risk)

	
	b. Spatial extent or range of population
	Proportion of historical range occupied and presence/absence of spawners in MaSAs
	A.1.b
	
	
	

	
	c. Increase or decrease gaps or continuities between spawning areas
	Change in occupancy of MaSAs that affects connectivity within the population.
	A.1.c
	
	
	

	Goal B:
1. Maintain natural patterns of phenotypic and genotypic expression.
	a. Major life history strategies
	Distribution of major life history expression within a population
	B.1.a
	Lowest score (highest risk)
	B1 Mech. score or mean of B.1, B.2, B.3, and B.4, whichever is lower (higher risk)
	

	
	b. Phenotypic variation
	Reduction in variability of traits, shift in mean value of trait, loss of traits.
	B.1.b
	
	
	

	
	c. Genetic variation
	Analysis addressing within and between-population genetic variation.
	B.1.c
	
	
	

	Goal B:
2. Maintain natural patterns of gene flow.
	a. Spawner composition
	Proportion of natural spawners that are out-of-ESU spawners.
	If two metrics rated as moderate, then high risk; otherwise lowest score (highest risk)
	If two metrics rated as moderate, then high risk; otherwise lowest score (highest risk)
	
	

	
	
	Proportion of natural spawners that are out-of-MPG spawners.
	
	
	
	

	
	
	Proportion of hatchery-origin natural spawners derived from a within-MPG brood stock program, or within -population (not best practices) program.
	
	
	
	

	
	
	Proportion of hatchery-origin natural spawners derived from a local (within population) brood stock program using best practices.
	
	
	
	

	Goal B:    
3. Maintain occupancy in a natural variety of available habitat types.
	a. Distribution of population across habitat types
	Change in occupancy across ecoregion types.
	B.3.a
	B.3.a
	
	

	Goal B:
4. Maintain integrity of natural systems.
	a. Selective change in natural processes or impacts
	Ongoing anthropogenic activities inducing selective mortality or habitat change within or out of population boundary.
	B.4.a
	B.4.a
	
	




Integrated Population Risk Assessment
We integrate all four VSP parameters using a simple matrix approach as a framework (Figure 2–4).  We base our ratings of the overall status of each population on two composite metrics.  The A/P metric combines the abundance and productivity VSP criteria (McElhany et al. 2000) using a viability curve.  The second composite metric (SS/D) integrates across twelve measures of spatial structure and diversity.  Determining if the remaining populations in an MPG are satisfying the maintained criteria requires additional considerations described below.
Viable and Highly Viable populations are rated directly as specific combinations of A/P and SS/D risk ratings (Figure 2–4).  The composite A/P and SS/D metrics are expressed relative to a 5% risk of extinction within 100 years.  Populations with a very low A/P rating and at least a low SS/D rating are considered to be Highly Viable.  Populations rated at moderate or high risk for A/P or high risk for SS/D have a risk of extinction greater than 5% and are not considered Viable.  Although SS/D status is more difficult to quantify, populations rated at high risk against our composite SS/D criteria are not consistent with long-term persistence and viability.  
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low 
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High 
(>25%)
	HR
	HR
	HR
	HR


Figure 2–4.  Matrix of possible abundance/productivity (A/P) and spatial structure/diversity (SS/D) scores for application at the population level.  Percentages for A/P scores represent the probability of extinction over a 100-year time period.  Viability Key: HV – Highly Viable; V – Viable; M –Maintained; HR – High Risk.  Shade of cells indicates risk level (darker cells are at greater risk).
The ICTRT criteria require a minimum number of populations within an MPG at or above Viable status, with additional populations within the MPG maintained at sufficient levels to provide for ecological functions and to preserve options for ESU/DPS recovery.  
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  Population-Specific Datasets
In 2003 the West Coast Salmon Biological Review Team (NWFSC and SWFSC) compiled coast-wide status reviews of listed salmon and steelhead ESUs/DPSs.  The trend analyses for Interior Columbia basin Chinook salmon and steelhead used in that report generally extended through return year 2001.  Updated trend datasets (generally through 2002 or 2003) were compiled for use by the ICTRT in developing viability criteria, conducting current status reviews and calculating abundance and productivity “gaps”.  Each population status summary in this volume includes a description of the methods used to generate annual estimates of population abundance, age structure and hatchery contribution.  The current A/P risk ratings for each population are based on the most recent 20 brood years (when available); tables summarizing adult spawner and return data (including age structure) are provided at the end of each population assessment section.  
Annual estimates of the fraction of natural-origin and age composition are also included where available.  In many cases, sampling levels are not sufficient for generating annual estimates of age composition.  In those instances entries in the annual age composition columns are an overall average applicable to the area, not a specific estimate from sampling for a particular year. 




Table 2–2.  Summary of methods used in generating population-specific abundance/productivity datasets for Snake River spring/summer Chinook salmon ESU. 
	Snake River Spr/Sum Chinook
MPG / Population
	Annual Spawner Abundance
	Age Composition
	Hatchery-Origin/ Natural-Origin

	
	Recent Years
	Earlier Years
	
	

	Lower Snake MPG

Tucannon R.

Asotin Cr.

	1986-2006: Weekly redd surveys across the section of mainstem Tucannon used for spawning by spring Chinook (rkm34-84).  Low numbers of redds in some years below rkm34 assumed to be from out-of-basin straying not included in totals.  Ratio of fish counted over weir (adj. for estimated pre-spawn mortality) to redds above weir used to expand total redd counts to total spawner abundance.
	1985, 1987-1989: Ratios used to expand total redds in years where some reaches were not surveyed.  
	1985-2006: Scale analyses of natural-origin fish taken for broodstock and from carcass sampling on the spawning grounds. [footnoteRef:1]  [1:  M. Gallinat, Washington Department of Fish & Wildlife, pers. comm. ] 

	Hatchery contributions based on broodstock and natural spawning area carcass sampling (fin clips and CWTs).  

	Grande Ronde/ Imnaha MPG

Wenaha R.




Lostine/Wallowa R. 








Minam R.





Upper Grande Ronde R. 








Catherine Cr.







Imnaha R.









Lookingglass Cr.



Big Sheep Cr.  



	1996-present: Two complete area surveys per spawning season (North Fork not surveyed every year).  1987-95 single pass surveys across entire spawning areas.  Expanded using average total to initial pass ratios from 1996-present (11% expansion).  Assumed 3.2 fish per redd (Imnaha estimate).  

1997-present: Lostine component abundance based on weir count, multiple pass redd counts, mark-recapture accounting for estimated pre-spawn mortality.  Wallowa and Hurricane Creek based on multiple pass index counts covering known spawning areas.  Average of 3.2 fish per redd (Imnaha estimate) assumed to apply. 

1996-2005: Single pass redd surveys expanded using average ratio of total to initial pass for years with supplemental surveys.  Assumed 3.2 fish per redd (Imnaha estimate) applied. 


1998-present: Weir counts and mark-recapture results used to estimate total escapement above weir.  Adjustment for pre-spawn mortality based on un-spawned (>50% of eggs retained) to spawned female carcass ratios.  The no. of spawners below the weir is estimated based on redd counts multiplied by the spawner per redd ratio derived for the area above the weir. 

1998-present: Weir counts and mark-recapture results used to estimate total escapement above weir.  Spawning below the weir is considered negligible. Adjustment for pre-spawn mortality based on unspawned (>50% of eggs retained) to spawned female carcass ratios. 

1986-present: Expansions from redd surveys augmented by weir counts.  1986-1996 single pass surveys. 1997-present 3 passes through entire spawning area below Blue Hole.  Fish per redd estimate based on mark-recapture above weir, adjusted for pre-spawning mortality.  Same fish per redd applied to redds below weir. 


No estimates.  Assumed extirpated.




Assumed functionally extirpated.



	1949-1986: Single pass surveys in index areas.  Expanded using initial pass rations from 1996-present.  





1949-: Single pass surveys in index areas.  Expanded using initial pass rations from 1996 to present.  





1954-1995: Applied average ratio of total area/time to initial index area counts (1996-2005) to expand from single pass index counts.  Separate estimates for Little Minam.

1986-1994: index plus extensive area redd surveys, supplemental temporal surveys.  1964-1993 (&1995) variable area/times for surveys.  Used regression based expansion factors. 



1986-2005:  Single pass surveys over entire spawning area.  Expanded by avg. temporal factor from multiple survey years.  Applied avg. spawner/redd (2.23) from 1998-2005.  


1949-1986:  Single pass surveys expanded using average 1985-2005 time/area ratios.  







No estimates.  Assumed extirpated.
	2001-present.  Based on length frequencies in carcass sampling (natural-origin).  Used length-at-age developed from 1987-2000 sampling.  Prior years used scale analysis of carcasses if more than 20 sampled; Wenaha average for other years if less than 20 carcasses sampled. 

Age structure based on natural-origin carcass sampling (scale analysis and length-age relationships).





2001-present: Age structure based on length frequency analysis of carcasses (natural-origin).  If <20 sampled, used aggregate sample for all Grande Ronde populations.  Scale samples for years prior to 2001.   


1997-2005: Sampling natural-origin returns at weir, scale or length-at-age analyses.  Prior to 1997 based on carcass sampling of natural-origin returns.






Age structure based on natural-origin carcass sampling (primarily length-age relationships, scale analyses if available).  If <20 carcasses, used Grande Ronde aggregate sample results. 



1982-2005: based on scale analysis of natural-origin returns to weir (n>20).  1949-1981 carcass recoveries.  Average used if insufficient number of carcasses surveyed in any year. 





No estimates.  Assumed extirpated.
	Observed fin clips/CWTs in carcass sampling. Prior to 1995, used discriminant analysis of scale patterns.  






1987-present: hatchery contributions based on carcass sampling (fin clips and CWTs).





Hatchery contributions based on carcass sampling (fin clips and CWTs).





1998-2005: Proportion of fish at weir with fin clip.  Prior to 1998, proportion of CWTs or discriminant scale analyses applied to carcass samples.






1998-present: CWT or fin clips from carcass surveys.  1986-94, discriminant scale analyses and observed CWT/fin clips from carcass surveys.  Prior to 1986, hatchery contributions assumed negligible (no releases in basin). 


Prior to 1985, assumed no hatchery contributions.  1985-present, presence of fin clips/CWTs in weir returns, carcass sampling. 






No estimates.  Assumed extirpated.

	South Fork Salmon MPG

South Fork Salmon R.





Secesh R.










East Fork South Fork Salmon R.










Little Salmon R.



	
1957-2001: Expansions from sum of redds counted in IDFG index areas NS26,27,28 & 29 expanded to total adults using average fish per redd from Beamesderfer et al. 1997 (2.31).  





1998-2005: Didson sonar counts 30 km upstream of confluence reduced 10% to account for pre-spawn mortality, increased by 5% (average proportion of spawning downstream of weir based on 1957-1962 IDFG redd counts). 






1998, 2000-2005: Based on weir count (rkm 8.2) and redd count data.  Spawners above weir from weir count reduced to account for pre-spawn mortality.  Expanded to include spawning below weir based on ratio of redd counts above/below weir.  Cautionary note, some indication redd counts underestimate no. of spawners in highest return years.  


Assumed functionally extirpated - dominated by large scale hatchery returns.  
	










1957-1997: Expansions from IDFG single pass redd counts in mainstem and Lake Creek index areas.  In years with incomplete spatial surveys, expanded using avg. ratios from years with complete surveys.  Applied avg. ratio of spawners/redds from recent years (1.81). 

1957-1997, 1999: Single pass redd counts in IDFG area NS30 expanded by average ratio of total redds to NS 30 redds from years with full area surveys (1.11).  

	
1960-2001: Age structure based on natural-origin carcass sampling in Poverty Flat reach (primarily length-age relationships, scale analyses if available).  If <20 carcasses, used Poverty/Johnson/Secesh River aggregate sample results. 



1960-2001: Age structure based on natural-origin carcass sampling in Secesh/Lake Creek (primarily length-age relationships, scale analyses if available).  If <20 carcasses, used Poverty/Johnson/Secesh River aggregate sample results. 




1960-2001: Age structure based on natural-origin carcass sampling in Johnson Creek (primarily length-age relationships, scale analyses if available).  If <20 carcasses, used Poverty/Johnson/Secesh River aggregate sample results. 

	
Carcass survey results aggregated by section (above the weir, immediately below the weir and the lower river) applied to the expanded number of adults for the corresponding index area.   Estimates hatchery fish released above the weir reconstructed from IDFG hatchery records. 

Hatchery/wild composition based on ad-clips detected in carcass survey samples. 








2001-present, based on observed mark to unmarked ratios at weir (Nez Perce tribal fishery sampling), 1960-2000 IDFG carcass sampling in Johnson Creek. 

	Middle Fork Salmon MPG




Chamberlain Cr.





Big Cr.





Lower Middle Fork Salmon R. Mainstem



Camas Cr.





Loon Cr.






Upper Middle Fork Salmon R. Mainstem


Sulphur Cr.






Bear Valley Cr.





Marsh Cr.



	General: Annual estimates based on IDFG single pass index redd surveys.  Descriptions of population-specific relative proportion of habitat surveyed and details of expansion methods summarized below.  

Index areas in mainstem, usage above and below index areas (IDFG 1a, WS1).  16% of IP habitat surveyed.  Expansion = 6.29 X 1.82 fish per redd =11.45.  Missing years: 1986, 1991, 2000.  


Expanded from IDFG index area (WS13) counts using average ratio to R. Thurow (USFS) multi-pass estimates (1995-2004).  Index areas cover 50% of IP spawning habitat.  Expansion Factor of 2.71.

No IDFG index surveys.  R. Thurow (USFS) multi-pass estimates available for 2005-2004. 


Expanded from IDFG index area WS8 counts using average ratio to R. Thurow (USFS) multi-pass estimates (1995-2004).  Index areas cover 25% of IP spawning habitat.  Expansion Factor of 1.72.

Expanded from IDFG index area    counts using average ratio to R. Thurow (USFS) multi-pass estimates (1995-2004).  Index areas cover 41% of IP spawning habitat.  Expansion Factor of 1.41.



No IDFG index surveys.  R. Thurow (USFS) multi-pass estimates available for 1995-2004. 

Expanded from sum of IDFG index area counts (WS12 & OS4) using average ratio to R. Thurow (USFS) multi-pass estimates (1995-2004).  Index areas cover 42% of IP spawning habitat.  Expansion Factor of 1.19.

Expanded from the annual sum of IDFG index area counts (WS 9, 10&11) using average ratio to R. Thurow (USFS) multi-pass estimates (1995-2004).  Index areas cover 79% of IP spawning habitat.  Expansion Factor of 1.58.

Expanded from annual sums of IDFG index area counts (WS2, 3, 4 &5) using average ratio to R. Thurow (USFS) multi-pass estimates (1995-2004).  Index areas cover 82% of IP spawning habitat.  Expansion Factor of 1.43.
	
	Assigned age based on sample carcass lengths, general length by age distributions from aggregate Middle Fork Salmon River sampling. 


No estimates available






Direct samples >20 carcasses for 2 of 14 recent years; applied Middle Fork aggregate to other years.




No estimates available




No estimates available






No estimates available







No estimates available



Direct samples >20 carcasses for 3 of 14 recent years; applied Middle Fork aggregate to other years.




Direct samples >20 carcasses for 7 of 14 recent years; applied Middle Fork aggregate to other years.





Direct samples >20 carcasses for 7 of 14 recent years; applied Middle Fork aggregate to other years.
	Carcass surveys generally defer to Middle Fork composites.  No hatchery fish observed in Middle Fork samples in most years. 
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See general comment for Middle Fork MPG.





See general comment for Middle Fork MPG.



See general comment for Middle Fork MPG.





See general comment for Middle Fork MPG.






See general comment for Middle Fork MPG.


See general comment for Middle Fork MPG.





See general comment for Middle Fork MPG.






See general comment for Middle Fork MPG.

	Upper Salmon MPG
North Fork Salmon R.



Lemhi R.






Pahsimeroi R.


Upper Salmon R. Lower Mainstem




East Fork Salmon R. 





Yankee Fork Salmon R.






Valley Cr.






Upper Salmon R. Mainstem








Panther Creek
	
Insufficient data for abundance estimates.  IDFG redd counts available for index areas are variable across years.

Expansions from annual index redd counts (IDFG areas 9&10). 1958-2003 available.  Assumed redd surveys covered full spawning area (corroborated by weir counts 1960-1975) and 2 fish per redd (used average carcass sample sex ratios). 

1969- :  Counts of fish passed over weir at river mile 1.0.  


1957-2005: Expansions from single pass redd surveys (IDFG index reaches NS17  to 23) covers mainstem Salmon River from Lemhi confluence to Redfish Lake Cr. confluence.

1991-2005: Expansions from single pass redd surveys (IDFG index reaches 1a, 1b, 2a, 2b and Herd Creek).  Applied 2.2 fish per redd (Beamesderfer et al 1997).



1961-2003: Expansions from single pass redd surveys in index areas representing three geographic areas: West Fork (IDFG index areas NS7&NS8); mainstem below Jordan Cr. (NS6); and above Jordan Cr. (NS5).  Applied Middle Fork average fish per redd (1.82).

1961 -2003: Expansions from single pass redd surveys (IDFG index areas NS4, NS3-a&b).  Index areas represent 67% of total accessible IP habitat.  Applied as area expansion.  Used Middle Fork average fish per redd of 1.82 to translate from total redds to total abundance.

Expansions from IDFG single pass index survey - 11 index reaches. Expanded from index to total area count using IP habitat. Lower Mainstem (IDFG 15&16, area exp.=1.27); Alturas Lake Cr. (IDFG NS12, OS1, 2, 3, area exp.=1.31); upper mainstem & tribs (IDFG 15c, area exp.=2.72).  Applied Middle Fork avg. fish/ redd (1.82) to translate total redds to abundance.

Extirpated – no current surveys
	






















1984-1990: no redd surveys above hatchery weir; used estimates of fish released above weir added to expanded redd counts for remaining areas.  1957-1983 variable index reaches surveyed, used average proportions from full survey years to expand to total area. 








	





Lemhi R. carcass samples 1960-1975, average for other years. 





Scale readings from fish collected at weir. 


No systematic carcass sampling in this population.  Applied Upper Salmon aggregate. 



No consistent sampling within population.  Applied avg. natural-origin age comp. (1999-2005) across samples from Valley Cr., Upper Salmon & Yankee Fork.



No consistent sampling within population.  Applied avg. natural-origin age comp. (1999-2005) across samples from Valley Cr., Upper Salmon & Yankee Fork.


Length frequencies from carcass sampling, length-at-age from aggregate Salmon River (?) samples. Applied 1960-1997 avg. when sample size <20. 



1985 present: Length-at-age analysis of natural origin fish sampled at Sawtooth weir. 

	











Estimated from sampling of fish collected at weir in most years.  Extrapolated from releases levels in some years.

No systematic carcass sampling. IDFG assumes negligible hatchery spawners in this reach. 


1984-1993. Based on IDFG records of hatchery/natural-origin releases over weir.  Hatchery releases (and weir operations) ceased with 1993 brood.  Hatchery returns for 1994-1998 estimated based on brood year return rates.

Assumed 100% natural origin based on lack of mark recoveries in IDFG carcass sampling. 




Assumed 100% natural origin based on lack of mark recoveries in IDFG carcass sampling. 





1996-2005:  All returning hatchery fish marked. Ratios based on observed returns to weir.  1981-95: IDFG reconstructions from hatchery records of the number of marked and unmarked fish passed over the Sawtooth weir. 



Table 2–3.  Summary of methods used in generating population-specific abundance/productivity datasets for the Snake River steelhead DPS. 
	Snake River Steelhead
MPG / Population
	Annual Spawner Abundance
	Age Composition
	Hatchery-Origin/ Natural-Origin

	
	Recent Years
	Earlier Years
	
	

	Lower Snake MPG

Tucannon R.

Asotin Cr.

	No annual adult abundance estimates are available for these populations. 
	No annual adult abundance estimates are available for these populations.
	No annual adult abundance estimates are available for these populations.
	No annual adult abundance estimates are available for these populations.

	Grande Ronde MPG


Joseph Creek






Wenaha R.



Wallowa R. 




Upper Grande Ronde R.






	

1967-2005: Expansions based on annual redd counts from 10 index areas that have been consistently sampled on an annual basis.  Counts expanded by ratio of intrinsic potential within index areas to total within MASAs, summed over the population and multiplied by 2.1 fish per redd (ODFW Deer Creek study results). 

Insufficient samples to do population estimates



Insufficient samples to do full annual population abundance assessments.  


1967-2005: Expansions based on annual redd counts from 4 index areas that have been consistently sampled on an annual basis.  Counts expanded by ratio of intrinsic potential within index areas to total by MASAs and adjusted based on recent weir count to esc. ratio above Lookingglass weir., summed over the population and multiplied by 2.1 fish per redd (ODFW Deer Creek study results). 
	


	

Annual escapement estimates were assigned to age classes based on average age structure of natural-origin adults that returned to Deer Creek (Grande Ronde River basin) from 1999 through 2004.  


Annual escapement estimates were assigned to age classes based on average age structure of natural-origin adults that returned to Deer Creek (Grande Ronde River basin) from 1999 through 2004.  




1999-2003: Annual age composition generated by averaging across sample estimates from weirs on Catherine Cr, Lookingglass Cr and Upper Grande Ronde mainstem.  Scale samples (2002/2003), length/age key other years.  Average across 199-2003 applied to prior years. 

	

No direct releases into population.  Assumed straying from out of basin programs has been negligible based on lack of observed hatchery fish in field sampling. 


1994 to present: No direct stream releases.  Assumed straying into MASA natural production areas from on-station release programs has been negligible based on lack of observed hatchery fish in field sampling. 



Estimated hatchery contribution by applying estimated smolt to adult return rates to brood year release numbers into natural production areas in Upper Grande Ronde.  Assumed straying from out of basin programs has been negligible based on lack of observed hatchery fish in field sampling.

	Imnaha MPG


Clearwater MPG






Lochsa R.

	No direct estimates of abundance for individual populations.  Aggregate estimates of hatchery and natural-origin steelhead returns over the uppermost Lower Snake River dam are available starting with the 1964 return.   A-run and B-run natural returns to Lower Granite Dam available beginning with the 1985 return year (U.S. v. Oregon Technical Advisory Committee.) The IDFG Juvenile density estimates available for 1985 to present.
 
Weir counts available for Fish Creek (tributary within Lochsa River population) for 1992-2004 ( Byrne 2005)
	
	Population-specific estimates not available.  Separate aggregate age composition estimates for A-run and B-run based on Lower Granite sampling (Yuen & Sharma 2005).
	Population-specific estimates not available for most populations. Aggregate estimates of hatchery and natural-origin returns to Lower Granite available beginning with the 1964 returns. A substantial proportion of hatchery returns to Lower Granite Dam accounted for by hatchery rack returns or harvest above Lower Granite Dam. 






	Salmon River MPG











Little Salmon R.



Pahsimeroi R.





East Fork Salmon R.
	No direct estimates of abundance for individual populations.  Aggregate estimates of hatchery and natural-origin steelhead returns over the uppermost Lower Snake River dam are available starting with the 1964 return.  A-run and B-run natural returns to Lower Granite Dam available beginning with the 1985 return year (U.S. v. Oregon Technical Advisory Committee).  The IDFG Juvenile density estimates available for 1985 to present.
 
 Weir counts available for Rapid River (tributary within Little Salmon River population)

Separate estimates of the number of natural and hatchery-origin steelhead passed above the Pahsimeroi weir(located approx. 1 mile upstream of mouth) are available beginning with the 1986 returns (IDFG)


Weir counts available for upstream portion of East Fork Salmon River population from 1986 to present

	
	Population-specific estimates not available.  Separate aggregate age composition estimates for A-run and B-run based on Lower Granite sampling (Yuen & Sharma 2005).








Age assignments based on length frequency distributions of fish passed over weir.

Age assignments based on length frequency distributions of fish passed over weir. 





Age assignments based on length frequency distributions of fish passed over weir.
	Population-specific estimates not available for most populations. Aggregate estimates of hatchery and natural-origin returns to Lower Granite Dam available beginning with the 1964 returns. A substantial proportion of hatchery returns to LGR accounted for by hatchery rack returns or harvest above LGR. 



Ratio of separate counts of hatchery and natural-origin steelhead passed above weir. 

Ratio of separate counts of hatchery and natural-origin steelhead passed above weir.





Ratio of separate counts of hatchery and natural-origin steelhead passed above weir.

	Hells Canyon Tributaries MPG
	No population-specific abundance estimates available
	No population-specific abundance estimates available
	No population-specific estimates available.  Assigned as an A-run population. 
	No population-specific estimates available. 



[bookmark: _Toc441244658]Monitoring & Evaluation – Opportunities for Improvements
The recovery plan development efforts currently underway provide an opportunity to identify a framework for ensuring that the information required for status updates is efficiently collected and synthesized.  We identify opportunities for generating improved data for use in future population status assessments in the following discussion.     
[bookmark: _Toc205795618][bookmark: _Toc441244659]  Supporting Future Status Updates
The status assessments compiled in this document are based on currently available data at the population and ESU/DPS levels.  The data used in evaluating a particular population against the ICTRT viability criteria were synthesized from a number of sources.  Some of the required data are directly available from ongoing monitoring efforts.  In most cases however, the information needed to assess a population against a particular criteria is derived or synthesized from data generated by one or more sampling processes.   
For the current status reviews, the synthesis and evaluation of relevant information was accomplished though a cooperative effort involving regional experts from fisheries agencies (state, tribal and federal).  In most cases, generating the synthesized annual estimates used in the assessments requires considerable staff effort.  Compiling that information in an efficient manner in support of future assessments will require continued dedicated staff support for the entities responsible for collecting and assembling key information.  The information used and the procedures for synthesizing information are documented in each population assessment section provided below.  At present, there is no dedicated staff assigned or any specific plans to assemble the key information for updating the status reviews for many of the interior Columbia River populations.     
[bookmark: _Toc205795619][bookmark: _Toc441244660]  Opportunities for Improvement
In several cases, the required information for assessing a particular population was either missing or subject to a high level of uncertainty due to sampling issues, etc.  The ICTRT has previously reviewed the information available for conducting status reviews (ICTRT 2007a) and identified a set of specific topic areas where additional information or improvements to the current monitoring programs could lead to substantial reduction in uncertainty in future status reviews.  The specific priorities identified in that report include a number of topics directly applicable to the Snake River ESUs and DPS:
· Annual estimates of the number of spawners by population for Chinook salmon, steelhead and sockeye
· Population-level estimates of hatchery proportions in natural spawning areas
· Within population spawner distributions (by hatchery and natural-origin)
· Representative estimates of juvenile production and SAR rates
· Genetics baseline information in high priority situations
· Phenotypic and life history strategy evaluations, habitat indicators
· Information support for assessment of selective mortality effects

Based on these general recommendations and our experience compiling the current status reviews included in this report, we developed a summary of opportunities for improving future focus on the first three priorities listed above.  We also provide a brief overview of opportunities with respect to the remaining priority topics listed above.  This overview, along with more detailed sampling reviews recently developed by regional managers (Marmorek 2007) and the monitoring/evaluation recommendations being developed as part of regional recovery planning efforts, provides a technical basis for improving the ability to routinely assess status and trends.  
General Opportunities
The ICTRT Viability report identifies obtaining representative estimates of SAR rates as a high priority for all ESUs and DPSs.  Estimates of SAR combined with adult abundance series allow for more accurate accounting of year-to-year variation in survival rates when evaluating abundance and productivity at the population level.  In addition, smolt production series provide a more direct means of assessing response to habitat restoration strategies or trends in production at the tributary level.  Developing SAR series that are representative of Snake River populations (at least at the MPG level) for Chinook salmon and steelhead should be considered as part of an improved monitoring and evaluation program.  
The ICTRT Viability report also identifies a priority for improved salmon and steelhead genetics information for Snake River populations, specifically to evaluate the level of variation or differentiation among and within populations.  In some cases, genetic follow-up surveys would provide a means of evaluating progress toward restoring a natural pattern of genetic structure within populations currently identified as “at risk” relative to diversity criteria.  Genetic monitoring should employ common markers and procedures included in the SPAN protocols in order to standardize methods across studies and to facilitate comparative analyses across populations. 
Population-specific information on current vs. historical phenotypic characteristics or major life history patterns is difficult to obtain through routine sampling.  The ability to assess population-level diversity could be improved using results from studies in selected areas that allow for evaluating the relationship between general habitat characteristics and life history/phenotypic diversity.
Snake River Spring/Summer Chinook Salmon ESU
We were able to generate spawning abundance estimates for almost all of the extant Snake River spring/summer Chinook salmon populations.  In most cases, the estimates are based on expansions from redd survey data, occasionally augmented by weir count information.  In some cases, the datasets available for particular populations were too short to allow derivation of population productivity levels.  Maintaining or expanding annual data collection efforts in those specific instances would improve future assessments (see specific MPG sections below).  The primary opportunities for improving future assessments for this ESU involve enhancing carcass and weir recovery efforts to obtain quantitative information on the relative distribution of hatchery-origin returns in natural spawning areas, collecting representative samples of annual age distributions at the population or MPG level and maintaining or establishing population or MPG-specific indices of smolt-to-adult survival rates (SARs).  
Lower Snake River MPG
The Lower Snake River MPG historically included two populations – the Tucannon River and Asotin Creek (currently classified as functionally extirpated).  Annual estimates of spawners in the Tucannon River are generated by the Washington Department of Fish and Wildlife (WDFW) based on redd surveys combined with data collected at an adult weir.  Juvenile smolt out-migration estimates are also generated by the program.  Maintaining consistent monitoring efforts in these programs will support future status assessments, including the development of a representative SAR series.  The ICTRT classified the Asotin Creek natural spring Chinook salmon population as functionally extirpated based on information provided by the WDFW; recent smolt sampling efforts have identified a consistently low out-migration of spring Chinook salmon smolts from the basin.  Additional information on the level of current production (including general distribution within the population) and the parentage of Asotin Creek out-migrants (e.g., relative production from hatchery strays, origin of spawners, parr or smolts per spawner) would enhance future assessments of the Lower Snake River MPG.  
Grande Ronde/Imnaha Rivers MPG  
Annual estimates of basic population measures (spawner abundance, age structure, hatchery/natural run composition) are generated from spawning ground surveys and, in some cases, weir counts.  In recent years, redd surveys for populations within this MPG have covered most of the accessible spawning habitat with a combination of index area and supplemental surveys (relatively low proportional expansions for area).  Survey reaches are generally visited multiple times during a spawning season.  Age and hatchery contributions have been based on protocols that emphasize representative sampling at the population level.  Maintaining these programs and ensuring that carcass sampling is conducted in a manner that allows for evaluation at the major spawning area (MaSA) level within populations would be high priorities for informing future status assessments within this MPG.  In addition, time series of annual estimates of smolt production and SAR rates have been generated for a number of populations or major watersheds within populations in this MPG.  Continuing those series would contribute to improved future status assessments and could also inform efforts to evaluate the impacts of recovery actions on production.  
South Fork Salmon River MPG
Annual abundance estimates for the three populations in this MPG are generated based on annual index area redd surveys combined with information from weir counts.  In recent years, population-specific estimates of annual abundance, age structure, and hatchery/natural proportions have been generated based on information from a combination of the Idaho Department of Fish and Game (IDFG) and Nez Perce Fisheries sampling programs.  Assuming the current programs continue, there are some specific opportunities for reducing uncertainties in future status evaluations.  Spawning in the South Fork Salmon River mainstem population is distributed across three major reaches along the mainstem and hatchery fish are released toward the upper end of the drainage.  Age composition and relative hatchery contributions to natural production in the population depend upon representative sampling across the three production areas.  Maintaining and improving coordinated collection of carcass samples in each of the major natural spawning reaches will reduce key uncertainties associated with estimating natural productivity for this population.  The majority of spawning in the East Fork South Fork Salmon River and Johnson Creek drainage is concentrated in a relatively small area.  Comparisons of alternative approaches to estimating abundance indicate that expansions from redd counts may substantially underestimate escapements in some high return years.  Adjusting the sampling program to address this potential bias would improve the ability to accurately assess population performance in future assessments. 
Middle Fork Salmon River MPG	
Annual abundance estimates for most spring Chinook salmon populations in the Middle Fork Salmon River MPG are based on annual IDFG single pass index redd surveys expanded to reflect comparative results for recent years from more extensive, multiple pass surveys coordinated by U.S. Forest Service (USFS) researchers.  For the two mainstem Middle Fork Salmon River populations, the USFS surveys are the only direct sources of annual abundance estimates.  The historical redd index count series for Chamberlain Creek is relatively short with some missing values.  Assuming the combination of annual index counts by the IDFG and USFS effort continues, ensuring routine assessments covering sufficient spawning areas in Chamberlain Creek is the primary opportunity for improving annual abundance estimates in this MPG.  Annual estimates of age structure and hatchery fractions based on carcass sampling are key elements of estimating population-specific productivities.  Hatchery spawners have comprised a very small fraction of the total spawners.  Achieving the general objective of sampling a minimum of 20 carcasses within a population should reduce the impacts of sampling uncertainty on estimates of population productivities.  
Upper Salmon River MPG
Annual abundance estimates for populations in the Upper Salmon River MPG are based on redd survey expansions, weir counts or combinations of the two methods.  In recent years, population-specific estimates of age structure and hatchery/natural proportions have been generated for some populations based on information from carcass sampling.  Assuming the current programs continue, there are some specific opportunities for reducing uncertainties in future status evaluations.  Carcass sampling has not been routinely conducted in the lower Salmon River mainstem, the Yankee Fork or North Fork populations.  Spawning in the upper Salmon River mainstem population is distributed across two major reaches along the mainstem above and below the Sawtooth Hatchery weir where hatchery smolts are released.  Age composition and relative hatchery contributions to natural production in the population depend upon representative sampling across the three production areas.  Maintaining and improving coordinated collection of carcass samples in each of the major natural spawning reaches will reduce key uncertainties associated with estimating natural productivity for these populations.   
Snake River Steelhead DPS
At the present time, specific estimates of total abundance are available for only 2 of the 18 extant steelhead populations in this DPS.  Counts of hatchery and natural returns over Lower Granite Dam allow for annual estimates of abundance for the aggregate abundance for the DPS (excluding the two Lower Snake River populations).  Juvenile survey-based trend indices are available for some of the populations.  Approaches for estimating the allocation to population or MaSA-specific abundance of returns over Lower Granite Dam are being explored.  Implementing an approach that would generate estimates of annual abundance to the MPG or population level would substantially reduce uncertainties regarding population viability within the Snake River steelhead DPS.
Lower Snake River MPG
The Lower Snake River MPG consists of two tributary populations, one of which (the Tucannon River) is below Lower Granite Dam.  As a result, adult returns to this system are not accounted for in the aggregate run estimates to Lower Granite Dam.  Population-specific estimates of the annual number of spawners in the Tucannon River and Asotin Creek populations are not available.  Results from limited index area surveys and counts at two weir sites are available for some years in the Tucannon River.  However, the relationship between these partial counts and the total returns to the system are not known.  As with most interior Columbia River steelhead populations, obtaining representative redd counts in years of high flow is often a problem – the WDFW was unable to obtain representative data in 4 of the last 18 years in the Tucannon River system due to environmental conditions (Rawding 2007).  Index redd counts and smolt out-migrant monitoring covering a substantial portion of the Asotin Creek drainage have been conducted in recent years and there are indications that steelhead production may be at the high end of the range estimated for Snake River populations.  Currently, it is not possible to directly assess abundance and productivity of either population in the Lower Snake River MPG.  Opportunities for improving estimates of annual abundance based on expanded redd counts have been generally identified (Rawding 2007; Mayer et al. 2006).  Approaches that combine adult and juvenile data may provide a means of addressing problems in obtaining direct measures of abundance under extreme flow conditions. 
Hatchery releases of steelhead are made annually in the Tucannon River drainage.  Estimates of relative contributions of hatchery fish to spawning in natural production areas within the Tucannon River drainage are not currently available.  Instituting a sampling program to monitor the proportions of hatchery vs. natural-origin steelhead spawning in natural production areas and the relative distributions across spawning areas within the population would improve future assessments of abundance and productivity.   
In recent years, estimates of the total natural-origin smolt out-migration from each of the two systems have been generated based on smolt trap sampling in the lower mainstems.  If these sampling programs are continued, they will provide important opportunities to monitor trends in overall steelhead production at the population level.  Additionally, it may be possible to generate annual SAR estimates if methods for quantifying adult returns (either direct abundance estimates or representative indices) are developed.  Developing a SAR series specifically for the Tucannon River drainage would reduce uncertainties associated with applying the existing Lower Granite aggregate steelhead SAR.  Given that the Tucannon River enters below both Lower Granite Dam and Little Goose Dam, a lower fraction of out-migrants from the Tucannon River are collected for transport (smolts pass only one collector dam rather than three) and in-river migrants experience a shorter overall in-river migration to the ocean, encountering six of the eight dams in the MPG.
Grande Ronde River MPG 
Only two of the four populations within this MPG, Joseph Creek and Upper Grande Ronde River, had sufficient data for generating annual series of total spawning abundances.  Index area redd counts for small segments of a third population (Wallowa River) were available, but the coverage was considered insufficient to expand to the population level.  No annual survey information has been collected for the fourth population in this MPG (Lower Grande Ronde River).  The available data do indicate that natural production from this MPG is relatively high in comparison to the higher elevation populations within the DPS.  We have generated statistics for a surrogate average A-run population by subtracting population-specific estimates from the aggregate return (natural-origin) counted over Lower Granite Dam, but application of this average to the Grande Ronde populations without direct estimates seems highly uncertain given the estimates for Joseph Creek and Upper Grande Ronde River.  Establishing representative sampling programs (e.g., based on probabilistic or stratified sampling designs) for the Lower Grande Ronde and Wallowa River populations would reduce uncertainties regarding the status of this MPG, and by inference, the up-river MPGs supporting A-run populations.  If breakout to the population level for Grande Ronde River production turns out to be feasible based on sampling at Lower Granite Dam runs, it may be possible to considerably reduce uncertainties regarding population-specific abundance and productivity using a smaller within-basin sampling effort.  
As with other MPGs, establishing one or more SAR series representative of natural production in populations within the Grande Ronde River MPG would also reduce uncertainty in average population productivity estimates.
Imnaha River MPG
Total spawning abundance estimates for the entire Imnaha River steelhead population have not been possible due to the extremely limited availability of survey data within the watershed.  As for the Lower Grande Ronde River population, the surrogate average population statistics generated by removing fish accounted for in the Joseph Creek and Upper Grande Ronde River populations (along with enumerated portions of the Wallowa River return) is likely not representative of the relatively low elevation Imnaha River.  Redd surveys have been limited to index area counts within Camp Creek, a tributary to the Imnaha River mainstem that contains a relatively small proportion of the potential spawning habitat for this population (<3%).  Opportunities for generating population-specific annual abundance estimates include expanding the systematic annual survey efforts following a probabilistic sampling design and/or generating estimates of Imnaha River-origin returns based on breakouts of the aggregate natural and hatchery runs over Lower Granite Dam (see above).  Hatchery-origin steelhead are planted in Big Sheep Creek, a major tributary within this population, and strays from this program have been observed spawning in the mainstem Imnaha River.  Determining the distribution of hatchery spawners relative to natural-origin spawners by geographic area within this population would address a key uncertainty in assessing the status of the Imnaha River population’s natural production (natural abundance, productivity and spawner composition viability criteria).   
Clearwater River and Salmon River MPGs
Direct estimates of adult steelhead spawner abundance are not available for any of the populations in the Clearwater River and Salmon River MPGs.  Natural and hatchery-origin returns originating from the Clearwater River drainage populations contribute to the aggregate annual return estimates over Lower Granite Dam.  Given the general difficulties associated with directly monitoring steelhead spawner abundance at the population level in high elevation tributaries, instituting sampling programs designed to allocate natural and hatchery-origin returns over Lower Granite Dam to finer geographic units would greatly enhance the ability to assess abundance and productivity within the MPG.  The IDFG is developing a genetics based sampling approach that has the potential to allocate natural steelhead returns over Lower Granite Dam to at least the MPG level, with resolution down to the population level in some instances.  Alternative methods based on data from PIT-tags or radio-tags may also be considered in determining the best approach for allocating the aggregate run to a finer scale.  Routine allocation of annual hatchery returns to region of origin based on genetics or tagging studies would complement these efforts. 
Large-scale hatchery releases of steelhead routinely occur in two of the Clearwater River steelhead population watersheds (Lower Clearwater River and South Fork Clearwater River).  In the Salmon River MPG, hatchery releases are associated with several of the populations in the upper section of the MPG and in the Little Salmon River; no direct releases occur in the Middle Fork or South Fork Salmon River drainages.  Obtaining information on the abundance and relative distribution of hatchery-origin spawners in natural spawning areas within the populations associated with large-scale hatchery release programs would allow for evaluating the potential impacts on natural production based on ICTRT diversity criteria and would reduce uncertainties associated with estimating population-specific productivity and trends. 
The Clearwater River and Salmon River MPGs both include populations classified in each of the two major adult summer steelhead life history categories (A-run and B-run).  Age structure for Clearwater River populations is based on very limited data; returns to the Fish Creek weir (section of the Selway River population) and inferences from aggregate sampling are used.  A similar situation exists for the populations in the Salmon River MPG—age structure information on natural returns is routinely available from weir based sampling of returns to a portion of a subset of populations.  Obtaining information to confirm assumptions regarding average age structure for each population or expanding routine sampling to get population-specific information would reduce uncertainties associated with estimating natural productivity at the population level. 
Since the early 1980s, the IDFG has routinely sampled juvenile O. mykiss abundance at a set of transects in the Clearwater and Salmon River drainages.  Although the sampling design of this program was not keyed to generate representative estimates at the population level, sample coverage in many populations covers the extent of known natural production areas.  We have included results from these assessments in our draft status reviews.  This ongoing program could be expanded to provide more coverage in populations with relatively few transects and adapted to generate more representative estimates.  The primary benefits to future population level assessments in Idaho populations would be to evaluations of spatial structure.  The information can also augment adult based estimates of relative abundance, trends and productivity.  
Snake River Fall Chinook Salmon ESU
Annual abundance estimates for the single extant Snake River fall Chinook salmon population are derived from dam counts at Lower Granite Dam, augmented by redd surveys in the lower Tucannon River which enters the mainstem Snake River downstream of Little Goose Dam.  Redd counts are used in evaluating the distribution of spawners among major spawning areas above Lower Granite Dam.  With the exception of sampling in the Clearwater River drainage, natural conditions and behavior have precluded routine carcass sampling to determine the relative distribution of hatchery and natural-origin returns across the spawning areas.  Natural production is supplemented by releases of Lyons Ferry Hatchery-origin juveniles in the Clearwater River and the Lower and Upper Snake River mainstem sections.  Some information on the relative distribution of the returns from specific acclimation sites has been generated through radio tagging of known-origin (PIT-tagged) adult returns.  Additional information on the relative distribution of hatchery and natural-origin returns among spawning areas would contribute to improved understanding of production dynamics, potential capacity limitations and future impacts on productivity associated with high levels of hatchery contributions. 
Historically, the predominant life history pattern for mainstem spawning Snake River fall Chinook salmon was a subyearling migration strategy—immigration from natal rearing reaches at a relatively small size coupled with rapid growth during downstream migration in the spring.  Recent sampling results indicate that a substantial portion of adult returns followed an alternative life history pattern: overwintering somewhere in the Columbia River system before entering the ocean.  Studies have indicated that production from the upper Snake River major spawning area is predominately subyearling.  Overall, the proportions exhibiting both life history forms have been relatively stable in recent years.  Routine monitoring for trends in the relative contributions from the alternative life history forms to total natural returns as well as to returns from production in specific major spawning areas will be necessary for future population status evaluations. 
Overall SAR rates of Snake River fall Chinook salmon are driven by downstream passage mortalities, transportation related survivals, and ocean survival patterns.  While there are general reasons to assume that passage/transport survivals have increased since the early 1990s (contributing to increased returns), the relative impacts of year-to-year variations in ocean survivals vs. in-river survival is not well understood.   Expanding existing sampling programs or adding components that would generate annual estimates of natural smolt production (accounting for alternative life history pathways) would reduce uncertainties associated with current viability analyses for Snake River fall Chinook salmon.  Complementing information on Snake River fall Chinook salmon SAR rates with SAR information from other fall Chinook salmon populations (e.g., Deschutes River, Hanford Reach) would increase understanding of the relative impacts of annual fluctuations in ocean/climate impacts vs. in-river survivals. 
Snake River Sockeye Salmon ESU
Since ESA listing in 1991, all returning anadromous adult sockeye salmon (16 wild fish), several hundred Redfish Lake wild out-migrating smolts, and several residual sockeye salmon adults have been captured and used to develop captive broodstocks at the IDFG Eagle Fish Hatchery and at NOAA Fisheries facilities in Washington State.  Adaptively managed, the program generates hatchery-produced eggs, juveniles, and adults for reintroduction to Stanley Basin waters.  In addition, emphasis is placed on the annual development of genetically diverse broodstocks.  From 1999 to 2007, the return (n=352) has been 100% hatchery-origin; in 2008, a total of 650 hatchery-origin sockeye returned to the Stanley Basin (M. Peterson, IDFG, personal communication).
Complete enumeration of adults and determination of natural or hatchery-origin and saltwater age are accomplished at two weirs in the Stanley Basin, on Redfish Lake Creek and at Sawtooth Hatchery.  Smolts are trapped at tributary screw traps on the upper Salmon River, Redfish Lake Creek and Alturas Lake Creek to estimate total smolt yields, and small numbers of smolts are PIT-tagged. However, PIT-tagged sockeye smolts have experienced different passage routing at the dams than the untagged run-at-large, and the resulting SARs are not representative.  Assuming the current programs continue, there are some specific opportunities for reducing uncertainties in future status evaluations as the planned reintroduction proceeds.  Representative estimates of SAR combined with adult abundance series will allow for more accurate accounting of year-to-year variation in survival rates when evaluating abundance and productivity at the population level.  


[bookmark: _Toc441244661]
Literature Cited – Snake River Basin ESU/DPS 
Byrne, A. 2005. Steelhead supplementation studies. Annual progress report January 1, 2004 – December 31, 2004. IDFG Rept. Number 05-05.  80 p. 
Good, T.P., R.S. Waples, P. Adams (eds.)  2005.  Updated Status of Federally Listed ESUs of West Coast Salmon and Steelhead.  U.S. Department of Commerce, National Oceanic and Atmospheric Administration Technical Memorandum, NMFS-NWFSC-66, 598 pp.  
Available: http://www.nwfsc.noaa.gov/publications/displayallinfo.cfm?docmetadataid=6226
ICTRT (Interior Columbia Technical Recovery Team).  2003.  Independent Populations of Chinook, Steelhead, and Sockeye for Listed Evolutionarily Significant Units within the Interior Columbia River Domain.  Draft Report, July 2003.  120 pp. + appendices.  Available: http://www.nwfsc.noaa.gov/trt/col/trt_pop_id.cfm 
ICTRT (Interior Columbia Technical Recovery Team).  2007a. Viability Criteria for Application to Interior Columbia Basin Salmonid ESUs. Draft report, March 2007.  91 pp. + appendices & attachments.  
Available: http://www.nwfsc.noaa.gov/trt/col/trt_viability.cfm
ICTRT (Interior Columbia Technical Recovery Team).  2007b. Required Survival Rate Changes to Meet Technical Recovery Team Abundance and Productivity Viability Criteria for Interior Columbia River Basin Salmon and Steelhead Populations.  42 pp. + appendices.  Available: http://www.nwfsc.noaa.gov/trt/col/trt_ic_viability_survival.cfm 
Mayer, K., M. Schuck and D. Hathaway. 2006. Assess Salmonids in the Asotin Creek Watershed, 2005, Annual Report, Washington Department of Fish & Wildlife Project No. 200205300, 37 electronic pages. 
McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C. Wainwright and E.P. Bjorkstedt.  2000.  Viable Salmonid Populations and the Recovery of Evolutionarily Significant Units.  U.S. Department of Commerce, National Oceanic and Atmospheric Administration Technical Memorandum, NMFS-NWFSC-42, 156 pp.  
Available: http://www.nwfsc.noaa.gov/publications/displayallinfo.cfm?docmetadataid=5561
Marmorek, D.R., M. Porter, D. Pickard and K. Wieckowski.  2007.  Collaborative Systemwide Monitoring and Evaluation Project (CSMEP) Snake River Basin Pilot Study: Volume 2.  Prepared by ESSA Technologies Ltd., Vancouver, B.C. on behalf of the Columbia Basin Fish and Wildlife Authority, Portland, OR.  216 pp
Rawding, D.  2007.  A Preliminary Review of Steelhead Populations Monitoring Programs in the Washington Portion of the Snake and Middle Columbia River Evolutionary Significant Units.  Prepared by the Washington Department of Fish & Wildlife, Olympia, WA, on behalf of the Columbia Basin Fish & Wildlife Authority, Portland, OR.  42 pp.
Yuen, H. and R. Sharma.  2005.  Using Simulation Techniques to Estimate Management Parameters on Snake River Steelhead:  Declines in Productivity Make Rebuilding Difficult.  North American Journal of Fisheries Management: Vol. 25, No. 2 pp. 446-463.


[bookmark: _Toc205106016][bookmark: _Toc441244662]Status Summary – Snake River Spring/Summer Chinook Salmon ESU
[image: Map showing the population boundaries and Major Population Groups for the extant populations of the ESU.]The Snake River spring/summer Chinook salmon ESU includes 28 extant populations distributed among five MPGs (Figure 3–1).  Four of those MPGs include four or more populations.  We developed current status assessments for the populations residing in the currently accessible sections of the Snake River basin.  The historical Snake River spring/summer Chinook salmon ESU likely included populations in the Clearwater River drainage and also extended above the Hells Canyon Dam complex.  Habitat analyses and historical records of fish presence indicate that the Clearwater River basin and the area above Hells Canyon Dam supported several additional anadromous populations (Figure 3-2).  No biological data are available to assess the historical relationships among populations in the extirpated areas above the Hells Canyon Dam complex, including the potential that one or more additional ESUs may have existed (ICTRT 2007; attachment 1).  
Figure 3‑1.  Snake River spring/summer Chinook salmon ESU.  Major population groups (MPGs) with extant populations.  See Table 3‑1 for list of Map Population Codes.




[image: Map showing the Major Population Group and population boundaries of the extant and historical production areas that may have supported additional MPGs.  ]The ICTRT had previously reviewed the potential contribution of restoring populations within extirpated MPGs of the Snake River spring/summer Chinook salmon ESU (ICTRT 2007, attachment 1).  The ICTRT recommended that the highest priority in recovery planning efforts should be placed on implementing actions to improve the status of existing populations.   Currently, the relatively large numbers of extant populations in this ESU exist in five MPGs covering a considerable portion of the historical range of habitat conditions.  While restoring populations within extirpated MPGs has the potential to benefit the overall sustainability of the ESU, there would be substantial logistical challenges and uncertainties about the potential contributions to ESU viability.  Independent of these practical considerations, the ICTRT reviewed the potential biological contribution of each of the extirpated MPGs in this ESU.  Restoration of populations in the Clearwater River MPG would increase the range of habitat types and improve connectivity among existing populations within this ESU.  The ICTRT review recognized that current spring/summer Chinook salmon production in the Clearwater River basin may provide some of the connectivity benefits.  
Figure 3‑2.  Snake River spring/summer Chinook salmon ESU.  Major population groups (MPGs) with extant populations and historical production areas that may have supported additional MPGs (Clearwater River drainage, above Hells Canyon drainages).

The ICTRT ESU-level viability criteria are expressed in terms of objectives at the MPG level.  The MPG level criteria are based on a minimum number of populations meeting specific abundance, productivity, spatial structure, and diversity criteria.  There may be several combinations of populations meeting viability objectives across the ESU that could satisfy the ICTRT ESU/MPG criteria (Figure 3–3).  Because of their historical size (amount of tributary habitat capable of supporting spawning and rearing) or their particular major life history patterns, some populations would be required under any potential scenario for meeting the ICTRT objectives (designated as “must have” in Figure 3–3).  There are also circumstances where a minimum number from a particular set of populations (designated as “optional must have” in Figure 3–3) would be necessary.
[bookmark: _Ref198966583][image: Map showing the extant Major Population Groups with population size category and option displayed.]We evaluated the current status of each extant population in the Snake River spring/summer Chinook salmon ESU and used those assessments to determine if each of the individual MPGs in the ESU is currently meeting viability objectives (Table 3–1).  The results of the individual population current status ratings are depicted in Figure 3–4 and the results of those evaluations are summarized in Table 3–1.  The MPG summaries and their component population assessments are compiled in the following section.    Figure 3‑3.  Snake River spring/summer Chinook salmon ESU with populations and major population groups (MPGs) identified.  

[image: Map showing the Major Population Groups with population viability status shown.  All populations within this ESU are at high risk.]DPS Status:  The Snake River spring/summer Chinook salmon ESU does not currently meet viability criteria based on the determination that all four of the component MPGs are rated as not meeting ICTRT viability criteria.
Figure 3‑4.  Snake River spring/summer Chinook salmon ESU extant populations – current status ratings based on ICTRT criteria.  See Table 3‑1 for list of Map Population Codes.
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Table 3‑1.  Major population group (MPG) and population status within the Snake River spring/summer Chinook salmon ESU.
	Major Population Group (MPG)
	Population
	Map Population Code
	Population Viability Rating
	Does MPG meet Viability Criteria?

	Lower Snake River
	Tucannon River
	SNTUC
	High Risk
	NO

	
	Asotin Creek
	SNASO
	Functionally Extirpated
	

	Grande Ronde / Imnaha Rivers
	Wenaha River
	GRWEN
	High Risk
	NO

	
	Lostine / Wallowa Rivers
	GRLOS
	High Risk
	

	
	Minam River
	GRMIN
	High Risk
	

	
	Upper Grande Ronde River
	GRUMA
	High Risk
	

	
	Catherine Creek
	GRCAT
	High Risk
	

	
	Imnaha River
	IRMAI
	High Risk
	

	
	Lookingglass Creek
	GRLOO
	Extirpated
	

	
	Big Sheep Creek
	IRBSH
	Functionally Extirpated
	

	South Fork Salmon River

	South Fork Salmon River
	SFMAI
	High Risk
	NO

	
	Secesh River
	SFSEC
	High Risk
	

	
	East Fork South Fork Salmon River
	SFEFS
	High Risk
	

	
	Little Salmon River
	SRLSR
	High Risk
	

	Middle Fork Salmon River
	Chamberlain Creek
	SRCHA
	High Risk
	
NO



	
	Big Creek
	MFBIG
	High Risk
	

	
	Lower Middle Fork Salmon River 
	MFLMA
	High Risk
	

	
	Camas Creek
	MFCAM
	High Risk
	

	
	Loon Creek
	MFLOO
	High Risk
	

	
	Upper Middle Fork Salmon River 
	MFUMA
	High Risk
	

	
	Sulphur Creek
	MFSUL
	High Risk
	

	
	Bear Valley Creek
	MFBEA
	High Risk
	

	
	Marsh Creek
	MFMAR
	High Risk
	

	Upper Salmon River
	North Fork Salmon River
	SRNFS
	High Risk
	
NO

	
	Lemhi River
	SRLEM
	High Risk
	

	
	Pahsimeroi River
	SRPAH
	High Risk
	

	
	Lower Salmon River
	SRLMA
	High Risk
	

	
	East Fork Salmon River
	SREFS
	High Risk
	

	
	Yankee Fork Salmon River
	SRYFS
	High Risk
	

	
	Valley Creek
	SRVAL
	High Risk
	

	
	Upper Salmon River
	SRUMA
	High Risk
	

	
	Panther
	SRPAN
	Extirpated
	




[bookmark: _Toc205106017][bookmark: _Toc441244663]
 Current Status Summary – Lower Snake River Spring Chinook Salmon MPG
[image: Map showing the location and boundaries of the Lower Snake Major Population Group in relation to the rest of the ESU.]The Lower Snake River MPG includes two historical populations—the Tucannon River and Asotin Creek (Figure 3.1-1).  These two southeast Washington Snake River tributaries are downstream of the Grande Ronde River and formed an MPG as a result of their shared habitat characteristics (both are in the Blue Mountains ecoregion) and distance from the next nearest MPG or independent population.  The Tucannon River was rated intermediate in size and complexity and Asotin Creek as basic based on historical habitat potential.  The status of the Asotin Creek endemic population is uncertain and was classified as functionally extirpated based on redd surveys that have averaged only one redd per year between 1985 and 2003 (SRSRB 2006).  The stock history of the relatively small number of spawners reported for the basin is not known, although WDFW is currently examining the genetics of spawners captured there in recent years.Figure 3.1–1.  Lower Snake River MPG spring/summer Chinook salmon populations.  See Error! Reference source not found. for list of Map Population Codes.

Figure 3.1– 1.  Lower Snake River MPG spring Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.


Overall abundance and productivity (A/P) was rated High Risk for the Tucannon River population.  The 10-year geometric mean abundance of adult spawners was 130 fish, significantly less than the minimum threshold of 750 spawners.  The 20-year recruit per spawner (R/S) productivity is 0.77, less than the 2.10 required at the minimum abundance threshold at the Very Low Risk level (<1%).  .  The trend in the running 10-year geometric mean abundance estimates for Tucannon River Spring Chinook  is similar to that for most other populations within the ESU.   The 10 year geometric mean declined steadily from the late 1970s through 1998.   Annual returns spiked in 2001-2003.  The 10 year geometric mean natural abundance has been relatively flat in more recent years (Figure 3.1-3)   Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.87, 16% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Tucannon River population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption results in an estimated average population growth rate of 0.96. 

Overall spatial structure and diversity (SS/D) has been rated Moderate Risk for this population. See the population Viability Assessment (technical appendix) for detailed information on the A/P and SS/D risk ratings.   
Table 3.1– 1.  Viability assessments for Lower Snake River MPG spring Chinook salmon populations.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Tucannon River
	Extant
	130
	750
	0.77
	1.76
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Asotin Creek
	Functionally Extinct
	Insufficient data
	500
	Insufficient data
	1.90
	High
	High
	High
	High
	HIGH RISK


 The Lower Snake River MPG is currently not meeting the ICTRT criteria for MPG viability (Table 3.1-1 and Figure 3.1-2).  The population-level SS/D criteria ratings are summarized across the Lower Snake River MPG in Table 3.1-2.   
A primary concern in this MPG is that both populations are at High Risk for the overall A/P Viable Salmonid Population (VSP) parameters, and the Asotin Creek population was classified as functionally extirpated.  There is uncertainty regarding whether or not Asotin Creek spring Chinook salmon are critical to the functioning of the Lower Snake River MPG; the MPG would certainly be at lower risk with a maintained or viable population in Asotin Creek.  As recovery efforts in the Tucannon River progress and habitat improvements occur in the Asotin Creek watershed for steelhead, the feasibility of re-establishing spring Chinook salmon could be reassessed.  We believe that initial recovery efforts should focus on improving the status of the extant Tucannon River population.  The Tucannon River needs substantial increases in abundance and productivity before it can achieve less than 5% extinction risk.  Spatial structure and diversity risk is also too high at the present time for either population to approach viable status. Even though the SS/D risk for the Tucannon River population was rated as Moderate, it must improve to at least Low Risk for the population to achieve the required highly viable status.

	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR
	HR
Tucannon River
	HR 
Asotin Creek


Figure 3.1– 2.  Lower Snake River MPG population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR –High Risk (does not meet viability criteria). Darker cells are at higher risk.

Table 3.1– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Lower Snake River MPG spring Chinook salmon populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	

Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Tucannon River
	M
	L
	L
	VL
	M
	L
	H (a.4)
	L
	L

	Asotin Creek
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a


(a.1):  Due to influence of naturally spawning hatchery-origin fish from within the population.

[image: ]
Figure 3.1– 3.  Lower Snake River MPG spring Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  There are insufficient abundance data for the Asotin Creek population.

[bookmark: _Toc205106018][bookmark: _Toc441244664]
  Current Status Assessment –Tucannon River Spring Chinook Salmon Population  
The Tucannon River spring Chinook salmon population (Figure 3.1.1–1) is the only extant spring run population in the Lower Snake River MPG within the Snake River spring/summer Chinook salmon ESU.  A general description of the Tucannon River subbasin is available from the Northwest Power and Conservation Council (NPCC 2004) and the Snake River Salmon Recovery Board (SRSRB 2006). 
[image: Map showing the population boundary, water bodies, spawning areas, intrinsic potential, and natural barriers.]
Figure 3.1.1– 1.  Tucannon River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Tucannon River as “intermediate” in size based on historical habitat potential (Table 3.1.1–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Tucannon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.1.1– 1.  Tucannon River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,304

	Stream lengths km (total) a
	488.7

	Stream lengths km (below natural barriers) a
	476.1

	Branched stream area weighted by intrinsic potential (km2)
	0.717

	Branched stream area km2 (weighted and temp. limited) b
	0.120

	Total stream area weighted by intrinsic potential (km2)
	0.808

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.189

	Size / Complexity category
	Intermediate / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Recent (1979 to 2006) abundance (number of adult spawners in natural production areas) has ranged from 11 in 1992 to 558 in 1995 (Figure 3.1.1–2).  Abundance estimates for Tucannon River spring Chinook salmon are based on expanded redd counts (Gallinat & Ross 2007).  Since 1984, surveys have been conducted at weekly intervals in the mainstem Tucannon River (river kilometers 28-80).  Prior to 1990, the lowest section (below rkm 40) was not surveyed; however relatively few redds have been detected in that reach in more recent years when it was surveyed.  The Washington Department of Fish and Wildlife (WDFW) has operated an adult fish trap at river kilometer 59 to sample the returning run and to obtain broodstock for the supplementation program.  Annual numbers of total spawners in the Tucannon River are generated by summing estimates of spawners above and below the weir.  The number of spring Chinook salmon spawning above the trap site is calculated by adjusting the number of Chinook salmon passed upstream of the trap to account for subsequent pre-spawning mortality.  The number of spawners in the section below the adult trap is estimated by applying the annual fish per redd calculated for above the trap to the redd count below the trap.  Prior to 1984, WDFW had conducted annual redd surveys in a three mile index reach (river miles 42-45) in the upper Tucannon River in most years since 1955 (Bumgarner et al. 2000).  This index reach accounted for a substantial portion of annual spawning in the more comprehensive surveys conducted since 1984.  Currently, spawners include recruits originating from naturally spawning parents and from the Lyons Ferry Fish Hatchery directed supplementation program which uses natural-origin and hatchery-origin broodstock from the Tucannon River in an approximate 1:1 ratio.  Spawners originating from naturally spawning parents have comprised an average of 70% since 1979.  The most recent 10-year average contribution of naturally produced recruits on the spawning grounds has been 35%, ranging from 1% in 1999 (when nearly all natural spawners were removed for broodstock) to 71% in 2001.

Abundance in recent years has been highly variable.  The 10-year (1997-2006) geometric mean abundance of natural-origin spawners was 130.  Recruit per spawner (R/S) estimates for the most recent available 20-year series (1982-2001 brood years) ranged from 0.1 in 1990 to 7.4 in 1998.  The 20-year (1987-1998) geometric mean productivity was 0.77 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.1.1–2).
[image: ]Figure 3.1.1– 2.  Tucannon River spring Chinook salmon population spawner abundance.  Includes natural-origin broodstock.



Table 3.1.1– 2.  Tucannon River spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	130
	(5-673)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0. 35
	(0.01-0.71)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.77
	(0.57-1.04)
	0.17

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	0.68
	
	0.21

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	0.92
	(0.85-0.99)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.87
	(0.63-1.21)
	0.16

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	0.96
	(0.67-1.38)
	0.39


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ] Comparison to Viability Curve
The Tucannon River spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate is below the 25% risk curve.
The abundance of natural-origin spawners in the Tucannon River has trended downwards since the early 1980s at a rate of approximately 8% per year over the period (Table 3.1.1–2).  Returns trended downwards through 1991, then dropped off substantially in the late 1990s (Figure 3.1.1–2).  After a peak in 2001/2002, the 2003 returns dropped back down to the levels observed in the late 1980s.  A hatchery supplementation program has operated in the system since the late 1980s; hatchery-origin spawners have averaged approximately 65% of the estimated number of spawners since 1980.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.87, 16% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Tucannon River population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption results in an estimated average population growth rate of 0.96. Figure 3.1.1– 3.  Tucannon River spring Chinook salmon population abundance/productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one intrinsic major spawning area (MaSA) within the Tucannon River population.  






Figure 3.1.1– 4.  Tucannon River spring Chinook salmon population distribution of intrinsic potential habitat across major spawning areas.  The white portion of the bar represents the current temperature limited area that could potentially have had historical temperature limitations.
Factors and Metrics
A.1.a Number and spatial arrangement of spawning areas
The Tucannon River spring Chinook salmon population has one major spawning area (MaSA), the Tucannon River mainstem.  The Tucannon River mainstem MaSA has been occupied in both the upper and lower halves (WDFW 2003; Gallinat & Ross 2005), and the branched intrinsic potential capacity of the currently occupied area is seven times greater (0.717 km2) than the minimum capacity of a MaSA (0.1 km2; Table 3.1.1–1).  Therefore, the Tucannon River spring Chinook salmon population is at moderate risk for this metric.  The Tucannon River can never achieve a lower risk status for this metric due to the single MaSA linear configuration of the population.

A.l.b.  Spatial extent or range of population
The single MaSA in the Tucannon River population has had multiple redds in the upper and lower halves, and is therefore at low risk for this metric (Gallinat & Ross 2005).
[image: Map showing the spawning area use within the population.  The single Major Spawning area is currently used in both upper and lower portions.]
Figure 3.1.1– 5.  Tucannon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There is only one MaSA in the Tucannon River population and it is occupied.  Therefore, there have been no increases in gaps between MaSAs and this metric is rated low risk.   
B.1.a.  Major life history strategies
The Tucannon River spring Chinook salmon population has not lost any major life history strategies and is rated very low risk for this metric.
B.1.b.  Phenotypic variation
We do not have data available for this metric.  Even if we determined that there has been a change to one or more traits, we do not know the exact baseline because changes likely occurred before there was biological monitoring.  Therefore, we will assume that there has been some change and increase in variance for two or more traits, placing the population at moderate risk.
B.1.c.  Genetic variation
Tucannon River spring Chinook salmon had consistent allele frequency profiles that were distinct from all other populations and MPGs and there was minimal hatchery influence apparent in genetic signal.  Therefore, the population was rated low risk for this metric. 
B.2.a.  Spawner composition
(1) Out-of-ESU spawners:  The mean spawner composition of hatchery fish from outside the ESU was 4.6% from the most recent generation (2000-2004).  This places the population at low risk for this metric.  However, if the high percentage (6-12%) of Umatilla River Chinook salmon seen in some years (1999, 2000 and 2002) becomes more frequent, the population would be at moderate risk.
(2) Out-of-MPG spawners from within the ESU:  The mean percentage of out-of-MPG strays from within the ESU was 1% from 2000-2004 (Gallinat & Ross 2005), therefore the population is at low risk for this metric.
(3) Out-of-population spawners from within the MPG:  None of the observed strays in the Tucannon River population were from the other population in the MPG (Asotin Creek population), so the population is at very low risk for this metric.
(4) Within-population hatchery spawners:  The 15-year (1990-2004) average hatchery fraction was 49% of the total run (Gallinat & Ross 2005).  Broodstock collection at the weir would change that percentage slightly; however, most years were very close to a 1:1 ratio of hatchery to natural-origin broodstock.  Even assuming “best management practices” at the hatchery, this high proportion of hatchery fish on the spawning grounds for more than three generations places the population at high risk for this metric.  
The overall spawner composition metric is rated at high risk due to the high proportion of within-population hatchery stock that spawn naturally in this population.


B.3.a.  Distribution of population across habitat types
[image: Map showing the EPA level 4 ecoregion representations for the population.  The majority of current spawning occurs within Dissected Loess Uplands and Canyons and Dissected Highlands.  The remaining 6.5% is in Mesic Forest Zone.]The intrinsic potential distribution for Tucannon River spring Chinook salmon covered three ecoregions (Figure 3.1.1–6, Table 3.1.1–3).  
Figure 3.1.1– 6.  Tucannon River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.1.1– 3.  Tucannon River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area in this ecoregion (non-temperature limited)
	% of historical spawning area in this ecoregion (temp. limited) a
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	7.7
	46.4
	20.7

	Dissected Loess Uplands
	91.6
	49.9
	72.7

	Mesic Forest Zone
	0.6
	3.6
	6.6


a. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Assuming no temperature limitations, there was only one significant (91%) ecoregion, the Dissected Loess Uplands (Table 3.1.1–3).  The reduction in distribution for this ecoregion when compared to current temperature-limited areas was not significant (< 67%) so the population was at low risk for this metric.  Assuming the temperature-limited historical distribution, two ecoregions had more than 10% of the spawning habitat (Table 3.1.1–3).  Compared to the current temperature-limited areas, the Canyons and Dissected Highlands have decreased by 54% and the Dissected Loess Uplands have increased by 32%.  Since neither of these changes exceeded 67% and both ecoregions are still occupied, the population is at low risk for this metric.

B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population crosses six dams in the accessible mainstem Columbia and Snake Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  The Tucannon River confluence is below two of the three dams in the Lower Snake River that collect juveniles for transport.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, and likely increases in mortality as the season progresses, overall impact on the population of selective mortalities due to in-river migration conditions and transport is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore, the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There has been no recreational harvest in the Tucannon River in recent years (SRSRB 2007).  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery:  Hatchery broodstock collection has the potential to disproportionately remove fish (e.g., of a certain size or timing) from the wild population.  The Tucannon River hatchery program is operated to provide hatchery fish for harvest and to supplement natural production.  Broodstock are collected representatively so that their run-timing, sex, and age of broodstock mimic that of the total run at the weir so the related phenotypic traits are at low risk for selectivity.
Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, juvenile migration periods are earlier than when temperature limitations occur in the lower river.  High temperatures in the lower Tucannon River could affect the migration timing of early arriving adults, although there is considerable uncertainty regarding the proportion of the population affected and the magnitude of the mortality associated with migration delays.  Therefore, we assumed that the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Tucannon River basin and the overall risk is low.
Migration timing for both adult and juvenile Chinook salmon are rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the selectivity metric are rated low risk for all traits; therefore the overall rating for the metric is low risk.
Spatial Structure and Diversity Summary
The Tucannon River spring Chinook salmon population was rated as low risk for goal A (allowing natural rates and levels of spatially mediated processes) and moderate risk for goal B (maintaining natural levels of variation), giving it an overall spatial structure/diversity rating of Moderate Risk.  Goal B status could be improved by addressing B.1.b (phenotypic variation) and B.2.a.4 (local origin spawner composition).  For B.1.b (phenotypic variation), an analysis needs to be conducted that shows that the phenotypic traits of the current population are consistent with the assumed historical condition or with unaltered reference populations in a similar habitat, geologic, and hydrologic setting.  Based on the scoring system, this metric must be addressed in order for the status of goal B to improve to low risk.  However, factor B.2.a.4. (local-origin spawner composition) was at high risk and the proportion of hatchery fish on the spawning grounds would need to average less than 15% due to the long duration (3-4 generations) of the hatchery program.
Table 3.1.1– 4.  Tucannon River spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	L (1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	M (0)
	
	
	

	B.1.a
	VL (2)
	VL (2)
	Moderate Risk
(0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	L (0)
	L (0)
	
	
	

	B.2.a(1)
	L (1)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Tucannon River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.1.1–7).  Overall abundance and productivity is rated at High Risk.  The population cannot achieve any level of viability without improving abundance and productivity status on the viability curve.  The 10-year geometric mean abundance of natural-origin spawners is 82, which is only 11% of the minimum abundance threshold of 750.  The 20-year geometric mean productivity (0.79 R/S; Table 3.1.1–6) is well below the viability target of 1.76 R/S.  Spatial structure and diversity is currently rated at Moderate Risk.  Improvement of the spatial structure and diversity status to low risk would be required for the Tucannon River population to achieve a “highly viable” status (in addition to the improvements needed for abundance and productivity).  Based on the MPG guidelines, the Tucannon River population will need to achieve a highly viable status for recovery of the MPG since there is only one other population in the MPG (Asotin Creek) that is functionally extirpated.
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	HV
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	V
	V
	M
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	M
	M
	M
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	HR
	HR
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Figure 3.1.1– 7.  Tucannon River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).




Data Summary – Tucannon River Spring Chinook Salmon Population
Data type:	Expansion from redd counts (Gallinat & Ross 2007)
SAR:		Lower Granite Dam aggregate natural smolt-to-adult (see Methods section)
[image: ]Table 3.1.1– 5.  Tucannon River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.1.1–6).
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Table 3.1.1– 7.  Tucannon River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.Table 3.1.1– 6.  Tucannon River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).



[image: ]

















[image: ]Figure 3.1.1– 8.  Tucannon River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.




















Figure 3.1.1– 9.  Tucannon River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.1.1–2) and fitting a capacity estimate to the data series.
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 Current Status Assessments – Asotin Creek Spring Chinook Salmon Population
[image: Map showing the boundaries of the extirpated population, water bodies, intrinsic potential, and natural barriers.] The Asotin Creek spring Chinook salmon population (Figure 3.1.2–1) is classified by the ICTRT as functionally extirpated.  This population was historically one of two spring run populations in the Lower Snake River MPG within the Snake River spring/summer Chinook salmon ESU.  A general description of the Asotin Creek subbasin is available from the Northwest Power and Conservation Council (NPCC 2004) and the Snake River Salmon Recovery Board (SRSRB 2006).
The Interior Columbia Technical Recovery Team (ICTRT) classified Asotin Creek as “basic” in size based on historical habitat potential (Table 3.1.2–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.9 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  Additionally, based on historic intrinsic potential, the Asotin Creek spring Chinook salmon population was classified as an “A” type population because it has a linear structure with only one major spawning area with limited capacity (ICTRT 2007).    Figure 3.1.2– 1.  Asotin Creek spring Chinook salmon population boundary and minor spawning area (MiSA).

Table 3.1.2– 1.  Asotin Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	844

	Stream lengths km (total) a
	338.1

	Stream lengths km (below natural barriers) a
	322.7

	Branched stream area weighted by intrinsic potential (km2)
	0.124

	Branched stream area km2 (weighted and temp. limited) b
	0.001

	Total stream area weighted by intrinsic potential (km2)
	0.200

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.058

	Size / Complexity category
	Basic / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Very few spring Chinook salmon currently utilize the Asotin Creek system.  Spring Chinook salmon abundance has declined steadily since the early 1970s, with very few redds being reported after 1985.  Redd surveys conducted by the Washington Department of Fish and Wildlife (WDFW) between 1985 and 2003 (SRSRB 2006) found no spawning in the south fork and very low levels in the north fork and upper mainstem of Asotin Creek (averaging 1 redd per year).  In eight of the survey years, no redds were detected in the system.  Redd counts in 2004 through 2007 have varied between 2 and 13 per year.  The origin of the spawners observed in recent years (natural production from Asotin Creek spawners or hatchery strays from outside of the drainage) is not known.  Genetic analyses to determine the origin of spring Chinook salmon spawners in Asotin Creek have been proposed for funding by WDFW.  Spring Chinook smolt production has been documented in the watershed (Mayer et al. 2006).  The ICTRT classified this population as functionally extirpated based on the extremely low number of estimated spawners and the uncertainty regarding origins.   
Comparison to Viability Curve
The Asotin Creek spring Chinook salmon population is considered to be functionally extirpated and is therefore by definition at High Risk for abundance and productivity.
Spatial Structure and Diversity
The ICTRT has identified one intrinsic minor spawning area (MiSA) within the Asotin Creek population.  Although total weighted habitat within the Asotin Creek population spawning branches is greater than the major spawning area (MaSA) threshold, high water temperatures likely limit the modeled geographic range.
Given that the population is classified as functionally extirpated, we limit the following summary of spatial structure/diversity metrics to a description of the likely historical population structure.

Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas  
[image: Map showing the spawning area use in the population.  There is minimal current spawning as defined by the local agency but the population is functionally extirpated.]The Asotin Creek spring Chinook salmon population only has one MiSA (Figure 3.1.2–2).  Although the habitat is not sufficiently contiguous to rate as an MASA, the total amount of habitat was sufficient to support a functional population (assuming that historical stream temperatures within the drainage were conducive to spring Chinook salmon rearing). 
Figure 3.1.2– 2.  Asotin Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.l.b.  Spatial extent or range of population   
The population is rated as functionally extirpated.  Current spawning has been documented only in the upper mainstem and North Fork Asotin Creek from the Lick Creek confluence to near the border of the Umatilla National Forest.  Other reaches may be accessible during the period of spring runoff, but holding habitat is currently limited to the north fork and mainstem Asotin Creek.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Not rated; the population is considered functionally extirpated. 
B.1.a.  Major life history strategies
The historical yearling Chinook salmon population in Asotin Creek was likely spring run. 
B.1.b.  Phenotypic variation
Not rated; the population is considered functionally extirpated.  
B.1.c.  Genetic variation
Not rated; the population is considered functionally extirpated. 
B.2.a.  Spawner composition
The WDFW redd surveys indicate that extremely low numbers of spring Chinook salmon have spawned in Asotin Creek in recent years.  Carcasses have not been recovered in Asotin Creek, therefore the relative proportion of hatchery strays to spawning in Asotin Creek is not known.  This metric is not rated as the population is considered functionally extirpated.


B.3.a. Distribution of population across habitat types 
The historical distribution of intrinsic branches for Asotin Creek spring Chinook salmon covered a single ecoregion, the Lower Snake and Clearwater Canyons (Figure 3.1.2–3, Table 3.1.2–2).
[image: Map showing the EPA level 4 ecoregion representation for the population area.  There is no currenly occupied spawning area due to the functional extirpation of the population.]
Figure 3.1.2– 3.  Asotin Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
B.4.a.  Selective change in natural processes or selective impacts
Not rated; the population is considered functionally extirpated. 
Spatial Structure and Diversity Summary 
Not rated; the population is considered functionally extirpated
Overall Viability Rating
The Asotin Creek spring Chinook salmon population is currently classified by the ICTRT as functionally extirpated.
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 Current Status Summary – Grande Ronde-Imnaha Rivers Spring/Summer Chinook Salmon MPG
[image: Map showing the location of the Grande Ronde-Imnaha Rivers Spring/Summer Chinook Salmon MPG in relation to the ESU, major waterbodies, and dams.]The Grande Ronde-Imnaha Rivers MPG contains eight independent populations (Figure 3.2–1), six extant and two functionally extirpated.  These northeast Oregon populations formed an MPG as a result of shared habitat conditions and genetic characteristics showing similarity between the populations and differences from populations in other MPGs.  The extant populations include Catherine Creek, Imnaha River, Lostine/Wallowa Rivers, Minam River, Upper Grande Ronde River, and Wenaha River.  The Big Sheep Creek and Lookingglass Creek populations are considered functionally extirpated as a result of low abundance over many generations and extensive genetic influence of non-local hatchery-origin spawners.  All populations in the MPG are considered spring run life history type with the exception of the Imnaha River, which is classified as a spring/summer run population.Figure 3.2– 1.  Grande Ronde-Imnaha Rivers MPG spring/summer Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.

Populations in this MPG range in size and complexity from basic to large.  The Big Sheep Creek and Lookingglass Creek populations were classified as basic, the Imnaha, Minam, and Wenaha River populations are intermediate while the Catherine Creek, Lostine/Wallowa Rivers and Upper Grande Ronde River populations are classified as large.  To meet MPG viability criteria, two large and two intermediate populations must meet or exceed population-level viability criteria.  The recovery scenario specifies that the Imnaha River population, two of the three large size populations (Catherine Creek, Lostine/Wallowa Rivers or Upper Grande Ronde River), and either the Minam or Wenaha River populations must meet viability criteria for this MPG to achieve viable status.  The Grande Ronde/Imnaha Rivers Chinook salmon MPG does not currently meet the ICTRT criteria for MPG viability.  Current status ratings for each population in the MPG are described in the following section and are summarized in Table 3.2–1 and Figure 3.2–1.
 




Table 3.2– 1.  Viability assessments for Snake River spring/summer Chinook salmon populations in the Grande Ronde-Imnaha Rivers MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Wenaha River
	Extant
	376
	750
	0.74
	1.76
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Lostine/Wallowa Rivers
	Extant
	276
	1,000
	0.78
	1.58
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Minam River
	Extant
	337
	750
	1.02
	1.76
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Upper Grande Ronde River
	Extant
	38
	1,000
	0.42
	1.58
	High
	High
	Moderate
	High
	HIGH RISK

	Catherine Creek
	Extant
	97
	750
	0.79
	1.76
	High
	Moderate
	Moderate
	Moderate
	HIGH RISK

	Imnaha River
	Extant
	380
	750
	0.79
	1.76
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Lookingglass Creek
	Extinct
	Extinct
	500
	Extinct
	1.9
	Extinct
	Extinct
	Extinct
	Extinct
	EXTINCT

	Big Sheep Creek
	Extinct
	4
	500
	0.24
	1.9
	High
	Moderate
	Moderate
	Moderate
	HIGH RISK


All populations in this MPG are currently at high risk for the integrated viability rating (Figure 3.2-2).  The current abundance and productivity (A/P) ratings for all populations in this MPG are High Risk (Table 3.2-1).  The recent productivity estimates for all populations are below 1.0 recruit per spawner (R/S), with the exception of the Minam River, which has a productivity of 1.0 R/S.  Recent abundance levels for all populations are at or below 50% of the minimum abundance thresholds.  The Upper Grande Ronde River population has the poorest A/P status of all populations in the MPG.  The recent abundance is only 38 natural-origin fish and the productivity is 0.42 R/S.
The population-specific spatial structure and diversity (SS/D) ratings are summarized in Table 3.2-2.  The spatial structure ratings vary considerably between populations.  The Minam River and Wenaha River populations exhibit spawning distribution across the historical range of habitats.  In contrast, the Upper Grande Ronde River population has a much reduced distribution relative to the historical range and therefore has high risk ratings for the spatial structure metrics.  Some populations, including Catherine Creek and the Upper Grande Ronde River, have moderate risk ratings for life history diversity.  These ratings are a result of loss in diversity due to degraded tributary habitat conditions affecting adult and juvenile strategies.  All populations in the MPG have high risk ratings for the spawner composition metric.  This rating for the Grande Ronde River basin populations is a result of a high proportion of Carson and Rapid River stock hatchery fish on the spawning grounds from the mid-1980s through the mid-1990s.  These out-of-basin stocks are no longer used.  However, supplementation and reintroduction programs are ongoing using local broodstocks in six of the eight historical populations.  Only the Minam River and Wenaha River populations are currently managed without hatchery supplementation.  The hatchery fractions in all the supplemented populations are relatively high and will continue to result in high risk ratings for spawner composition in the future.
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Figure 3.2– 2.  Grande Ronde/Imnaha Rivers MPG population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – at High Risk (does not meet viability criteria).
Table 3.2– 2.   Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Grande Ronde-Imnaha Rivers MPG populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Wenaha River
	M
	L
	L
	VL
	L
	M
	H (a.1)
	L
	L

	Lostine / Wallowa Rivers
	L
	M
	L
	M
	M
	L
	H (a.1, a.4)
	L
	L

	Minam River
	M
	L
	L
	VL
	L
	M
	H (a.1)
	L
	L

	Upper Grande Ronde River
	M
	H
	H
	M
	M
	M
	H (a.1)
	L
	M (hb)

	Catherine Creek
	M
	M
	M
	M
	M
	M
	H (a.1, a.4)
	M
	M (hb)

	Imnaha River
	M
	L
	L
	L
	L
	M
	H (a.4)
	L
	M (ht)

	Lookingglass Creek
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct

	Big Sheep Creek 1
	H
	M
	M
	L
	M
	M
	H (a.3)
	L
	L


1:  Although ratings are shown, this population is considered functionally extirpated.
(a.1):  Due to influence of naturally spawning hatchery-origin fish from out of the DPS.
(a.3): Due to influence of naturally spawning hatchery-origin fish from out of the population (within-MPG).
(a.4): Due to influence of naturally spawning hatchery-origin fish from within the population.
(hb): Due to selective impact of habitat changes.
(ht): Due to selective impact of hatchery actions.

The ICTRT metric for current population abundance is the most recent 10-year geometric mean of natural-origin spawner estimates (Table 3.2-1).  Spawner abundance data series are based on annual redd count surveys and weir counts, and are available for six of the eight historical populations in the Grande Ronde-Imnaha Rivers spring/summer Chinook salmon MPG.  The remaining two historical populations identified for this MPG are considered functionally extirpated (Lookingglass Creek and Big Sheep Creek).  Trends in the running 10-year geometric mean abundance estimates generally follow a similar pattern across spring/summer Chinook salmon populations in the MPG: relatively high returns in the late 1950s through the late 1960s, followed by a steep decline through the early 1980s (Figure 3.2-3).  The patterns in 10-year geometric mean natural abundance estimates for these populations have been relatively flat since the early 1980s, with a slight upturn in the most recent year estimates apparent in four out of the six series.  The increases reflected in the most recent 10-year geometric means for those populations are largely driven by the relatively high levels of natural-origin returns in 2001-2003.  Although annual returns for some populations in this MPG exceeded the levels associated with their minimum spawning thresholds, the 10-year geometric means have remained well below those minimums.  
























[image: ]
Figure 3.2– 3.  Grande Ronde-Imnaha Rivers MPG spring/summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  Note different Y-axis scale for bottom two graphs (Catherine Creek and Imnaha River).






Two metrics that express average trends in abundance were calculated for each population spawner abundance series with sufficient data (see individual population sections for detailed results).  Short term trend metrics were calculated for the period 1990 through the most recent year with an available spawning abundance estimate (Table 3.2–3).  
Table 3.2– 3.  Short term trends in natural abundance metrics for populations in the Grande Ronde-Imnaha Rivers spring/summer Chinook salmon MPG. Starting year for trend calculations is 1990.  To illustrate influence of hatchery spawner assumptions, alternative population growth rate estimate calculated assuming hatchery spawners are not effectively contributing to natural production (shaded columns).
	

Population
	

Years
	Trend in Spawners 
(ln spawners vs. year)
	Population Growth Rate (assumed hatchery spawner effectiveness =  1.0)
	Population Growth Rate (assumed hatchery spawner effectiveness =  0.0)

	
	
	Slope
	Prob.>1
	λ
	Prob.>1
	λ
	Prob.>1

	Wenaha River
	1990-2005
	1.20
	1.00
	1.06
	0.88
	1.16
	1.00

	Lostine/Wallowa River
	1990-2005
	1.17
	1.00
	1.03
	0.61
	1.13
	0.89

	Minam River
	1990-2005
	1.13
	1.00
	1.02
	0.58
	1.09
	0.91

	Upper Grande Ronde River
	1990-2005
	1.00
	0.47
	0.88
	0.13
	1.00
	0.50

	Catherine Creek
	1990-2005
	1.14
	0.99
	0.99
	0.47
	1.11
	0.88

	Imnaha River
	1990-2005
	1.10
	0.98
	0.85
	0.18
	1.09
	0.70

	Lookingglass Creek
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	Big Sheep Creek
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a


The recent patterns in the running 10-year geometric mean abundance are also generally apparent in the trend statistics.  All six of the extant populations in this MPG had sufficient data to calculate both sets of short term trend metrics.  Since 1990, the trend in natural-origin spawners (ln abundance metric) has been positive for five of the six population data series, with the rate of increase averaging more than 10% per year across this subset of the MPG populations (range: 10% -20%).  The remaining extant population in this MPG (Upper Grande Ronde River) did not increase across the time period (slope of 1.0, probability of 0.47 that the actual value exceeded 1.0).   
The population growth rate (λ) metrics were positive for three of the six MPG populations and negative for the other three series.  However, the probabilities that the growth rates were greater than 1.0 were low for all populations.  The three populations with negative λ metrics (Upper Grande Ronde River, Imnaha River and Catherine Creek) had a relatively high proportion of hatchery-origin fish on the spawning grounds during the time series.  If hatchery-origin spawners are assumed to contribute nothing to natural production, then the average annual λ for two of the three populations shifted to positive values.  Given the uncertainty regarding the relative reproductive success of hatchery-origin fish, there is considerable uncertainty in the growth rate estimates. 
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The Wenaha River spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.1– 1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
[image: Map showing the population boundaries, waterbodies, intrinsic potential, and natural barriers (none).  ]
Figure 3.2.1– 1.  Wenaha River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Wenaha River population as “intermediate” in size based on historical habitat potential (Table 3.2.1–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Wenaha River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.2.1– 1.  Wenaha River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	766

	Stream lengths km (total) a
	404

	Stream lengths km (below natural barriers) a
	339

	Branched stream area weighted by intrinsic potential (km2)
	0.197

	Branched stream area km2 (weighted and temp. limited) b
	0.197

	Total stream area weighted by intrinsic potential (km2)
	0.359

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.359

	Size / Complexity category
	Intermediate / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current (1964 to 2005) abundance (number of adults spawning in natural production areas) has ranged from 47 in 1979 to 2,545 in 1970 (Figure 3.2.1– 2).  Estimates of abundance of adult spring Chinook spawners are based on expanded redd counts observed during spawning ground surveys conducted annually in mainstem and tributary spawning reaches of the Wenaha River.
Spawning ground surveys have been conducted once annually in index survey reaches from 1949-1986 with the exception of the spawning years 1951 and 1957-1962 (Tranquilly et al. 2004).  From 1987-1990, one-time surveys were conducted in index areas and also throughout the entire additional area used for spawning.  For the period 1991-1995, one-time entire area surveys at the index time were conducted and supplemental surveys were conducted following the index surveys in selected reaches to assess temporal relationships.  Since 1996, two complete area surveys have been conducted each year, except in the North Fork Wenaha River which was not surveyed in all years.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  
To account for spawning activity in unsurveyed reaches, we estimated the total redds each season by expanding index redd counts to unsurveyed areas with an average redds per unsurveyed reach expansion factor (redds in index reaches represent approximately 38% of total area redds; n = 19, C.V. = 0.29).  To account for spawning activity occurring later than that observed during single pass surveys, we divided total area redd abundance by the average ratio of first pass redds to the cumulative count observed in both the first and second surveys (first-pass observations average approximately 89% of all redds observed; N = 15, C.V. = 0.05.).  For the period 1996-2005, nearly all spawning areas were surveyed multiple times resulting in a redds census, therefore only minor spawning areas in the North Fork Wenaha River and Butte Creek required spatial or temporal expansions.  To convert redds to spawning fish, we assumed each redd represented 3.2 fish (including ocean age 1-year jacks) based on the relationship between the number of fish spawning and redds observed upstream of the weir for the Imnaha River population over a long period of time.
To estimate the abundance of natural-origin adult progeny on the spawning grounds each season, we subtracted hatchery-origin fish from total spawner abundance.  The proportion of adult hatchery-origin fish on the spawning grounds was estimated from observations of fin clips on recovered carcasses and the results of discriminant scale pattern analysis in past years (pre-1995).  Hatchery-origin jacks are believed to be underrepresented in the spawning ground carcass samples, and we estimated the jack hatchery fraction based on age structure of hatchery jack returns at Lookingglass Fish Hatchery (1987–2001) and fish trapped at the Lostine River weir (2002–2005).
To estimate abundance of progeny for each brood year, we apportioned natural-origin adult spawners into brood years using observed age-at-return.  Generally, age composition of adults on the spawning grounds is determined from analysis of scales collected from carcasses on the spawning grounds.  For years when fewer than 20 readable scale samples were available from the Wenaha River, we aggregated scale samples with samples from the other populations in the Grande Ronde River basin.  Since 2001, we applied observed length frequencies of unmarked carcasses in the Wenaha River to length-at-age relationships developed with samples from 1987–2000.  In 1981 and 1982, when no age samples were available, we used the average proportion of age by return year observed for the Wenaha River from all other years.
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery strays primarily produced from Lookingglass Fish Hatchery.  Prior to 1995, strays were of Carson and Rapid River hatchery stock origin.  In recent years, strays originated from local broodstock sources from other Grande Ronde River basin populations.  Natural-origin spawners have comprised an average of 85% of total spawners since 1964, and the recent 10-year average is 95% (Table 3.2.1–2). 


[image: Spawner abundance etimates for this population from 1964 to 2005.  Abundance estimates fluxuated around 1500 spawners from 1964 to 1975.  After this period, abundance declined to around 300 spawners.]Abundance in recent years has been variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 376 (Table 3.2.1–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Wenaha River ranged from 0.08 in 1987 to 3.56 in 1999.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 0.74 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.2.1–2). Figure 3.2.1– 2.  Wenaha River spring Chinook salmon population spawner abundance estimates (1964-2005).

Table 3.2.1– 2.  Wenaha River spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	376
	(68-750)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.95
	(0.85-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.74
	(0.52-1.01)
	0.19

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.58
	
	0.88

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.04
	(0.99-1.10)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.93
	(0.65-1.33)
	0.30

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.04
	(0.80-1.37)
	0.66


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s size category threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Wenaha River spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.1– 3). 

The average trend in natural-origin abundance has been positive since 1980 for the Wenaha River spring Chinook salmon population, increasing at an annual rate of approximately 4%.  Natural returns were relatively low in the early 1980s. Escapements increased in the mid-1980s and fluctuated at levels well below the initial decade in the available data series (1964-1973).  Recent levels of natural-origin returns have been slightly higher than levels in the mid-1980s.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been below replacement (0.93, 30% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Upper Salmon River population.  Hatchery spring Chinook salmon from out of the ESU were released into the Wenaha River for a period and returns contributed to spawning through 1994.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.04.  Figure 3.2.1– 3.  Wenaha River spring Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSA) within the Wenaha River spring Chinook salmon population (Figure 3.2.1– 4).  There are no modeled temperature limitations within this MaSA.  Current spawning distribution is similar to historic with major production areas in the south fork and mainstem Wenaha River from the confluence of the north and south forks downstream to Crooked Creek.  A minor amount of spawning occurs in the North Fork Wenaha River and in Butte Creek.  Spawners in recent years are primarily natural-origin fish.  No hatchery releases have occurred in the Wenaha River drainage.  Strays from Lookingglass Fish Hatchery production (Rapid River and Carson hatchery stock origin) comprised a significant proportion of spawners prior to 1996.  Use of stock from the Carson and Rapid River hatcheries has been discontinued and local broodstocks have been developed for supplementation programs in the Lostine River, upper Grande Ronde River, and Catherine Creek.  Hatchery strays in the Wenaha River in recent years are from these local broodstock supplementation programs.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas 
The Wenaha River spring Chinook salmon population has one MaSA and no MiSAs.  Although there are three tributaries that support production outside of the mainstem, none have sufficient habitat quantity to meet MaSA criteria.  The area of weighted habitat is greater than the minimum quantity needed for three MaSAs; however, the continuous connected spawning distribution results in only one MaSA.  Based on complete area spawning ground surveys conducted since 1987, all MaSAs are currently occupied.  Because the Wenaha River population is an “A” type with linear distribution, it rates at moderate risk for this metric.
A.l.b.  Spatial extent or range of population
The current spawner distribution mirrors the historical distribution with the single MaSA occupied (Figure 3.2.1– 4).  The current spatial extent and range criteria for the Wenaha River population are rated at low risk.
[image: Map showing the Major Spawning Area, spawning reach type, and spawning area use.  The one MaSA in this population has current use in both upper and lower IP branches.]
Figure 3.2.1– 4.  Wenaha River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been no increases in gaps between spawning areas or any loss of occupancy in any MaSAs.  Connectivity between spawning areas is unchanged from historical conditions.  The Wenaha River population rates at low risk for gaps.
B.1.a.  Major life history strategies
Limited information exists to evaluate changes in life history pathways for the Wenaha River Chinook salmon.  Therefore, we use habitat information and subbasin plan Ecosystem Diagnosis and Treatment (EDT) analyses to infer changes in life history strategies.  A majority of the Wenaha River basin resides in wilderness area, and habitat for adult holding, spawning, and juvenile rearing is in relative pristine condition.  Habitat conditions throughout the life cycle provide conditions for expression of a variety of life history strategies.  We have no evidence of loss of major life history pathways, thus the rating is very low risk for this metric.
B.1.b.  Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  We used habitat changes to infer potential changes in phenotypic traits.  We have rated the Wenaha River population at low risk because the seaward migration timing through the mainstem Snake and Columbia rivers has likely been altered due to flow and temperature changes and no other traits have been significantly influenced.
B.1.c.  Genetic variation
The Wenaha River population has been rated at moderate risk for the genetic variation metric.  It is significantly different from other populations within the MPG, but clearly falling within the Grande Ronde River group.  The population shows similarity in some years with out-of-ESU hatchery fish which are known to have comprised a significant fraction of spawners in some years, but are more similar with the Catherine Creek samples.
B.2.a.  Spawner composition
(1) Out-of-ESU spawners:  From the early 1980s through the mid-1990s, Carson and Rapid River Hatchery stock fish were used in the Grande Ronde River basin.  The use of these stocks has been discontinued.  For our assessment, we characterized both Carson and Rapid River Hatchery stocks as out-of-ESU origin.  For the period 1991-2005, out-of-ESU hatchery-origin strays comprised an estimated 23.1% of the natural spawners in the Wenaha River population.  This level results in a high risk rating. 
(2) Out-of-MPG spawners from within the ESU:  The mean out-of-MPG hatchery fraction from 1991-2005 was 0.1%, thus the rating for this metric is low risk.
(3) Out-of-population spawners from within the MPG:  Strays from local Grande Ronde River broodstock sources were first observed in 2000 when adults from the supplementation programs began to return.  For the period 2000-2005, the mean out-of-population hatchery fraction from within the MPG was 3.4%.  These strays originated from local origin broodstock supplementation programs in other Grande Ronde River basin populations.  Because the influence has been only one generation the population is rated at low risk.
(4) Within-population hatchery spawners:  There are no hatchery programs operated within the Wenaha River population, therefore this metric is rated as very low risk.
The overall rating for spawner composition is high risk due to the out-of-ESU stray fraction.
B.3.a.  Distribution of population across habitat types
The intrinsic distribution of the Wenaha River population encompassed two ecoregions, with Canyons and Dissected Highlands comprising 87.2% of the distribution.  The remaining 12.8% resides in Canyons and Dissected Uplands.  Although intrinsic potential analyses indicate potential for historic spawning in the lower six miles of the Wenaha River where the Canyons and Dissected Uplands ecoregions resides (Figure 3.2.1– 5 and Table 3.2.1–3), there is no documented historic use in this reach.  Current distribution is believed to be identical to historic so no substantial change has occurred.  We have rated the population at low risk because there is one ecoregion and no change from historic distribution.
[image: Map showing the EPA level 4 ecoregion representation for the population.  100% of current spawning occurs in Canyons and Dessicated Highlands.]
Figure 3.2.1– 5.  Wenaha River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.2.1– 3.  Wenaha River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and
Dissected Highlands
	87.2
	87.2
	100.0

	Canyons and
Dissected Uplands
	12.8
	12.8
	0.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system: This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability. Therefore the impact of the hydrosystem on this trait is moderate.
Harvest: Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are no tribal or recreational fisheries conducted annually in the Wenaha River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery:  No hatchery programs are operated within the Wenaha River population, thus the risk rating is very low for all traits.
Habitat:  There does not appear to be any within-basin habitat changes which would pose any significant selective mortality on adult or juvenile life stages.  The rating for this metric is very low risk.
Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is at Moderate Risk for the Wenaha River population (Table 3.2.1–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was low risk.  The current spawning distribution mimics the intrinsic distribution.  The population is distributed throughout the Wenaha River mainstem, South Fork Wenaha River and in small numbers in the North Fork Wenaha River and Butte Creek.  Good continuity exists in the distribution without any gaps.
The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This overall rating was primarily driven by the risk rating for genetic variation, spawner composition, and hydrosystem selective mortality.  The genetic variation rating of moderate was a result of similarity with out-of-ESU hatchery fish that were used in the Lower Snake River Compensation Plan (LSRCP) from the late 1970s until the mid-1990s.  Strays from the hatchery program during this time period comprised a high proportion of spawners in the Wenaha River thus resulting in a high risk rating (Table 3.2.1–5).  We expect the risk ratings for both genetic variation and spawner composition to improve since out-of-ESU hatchery fish are no longer released in the Grande Ronde River basin and the hatchery fraction has been much lower in recent years.
Table 3.2.1– 4.  Wenaha River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	VL (2)
	VL (20
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	H (-1)
	High Risk
(-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Wenaha River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.2.1– 6).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 376, which is only 50% of the minimum abundance threshold of 750.  The 20-year geometric mean productivity (0.74 R/S; Table 3.2.1–6) is significantly lower than the target productivity of 1.76 R/S and is in the high risk zone well below the 25% risk level.  The overall spatial structure/diversity rating is Moderate Risk due to a moderate risk rating for genetic variation and a high risk rating for spawner composition.  The ratings for both of these criteria are significantly influenced by the out-of-ESU hatchery spawners that were used in the Grande Ronde River basin from the late 1970s to the mid-1990s.
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Figure 3.2.1– 6.  Wenaha River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Wenaha River Spring Chinook Salmon 
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.1– 5.  Wenaha River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.1–6).
[image: ]
Table 3.2.1– 6.  Wenaha River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.2.1– 7.  Wenaha River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.2.1– 7.  Wenaha River spring Chinook salmon population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.2.1– 8.  Wenaha River spring Chinook salmon population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.1–2) and fitting a capacity estimate to the data series.

[bookmark: _Toc441244669]  Current Status Assessment – Lostine/Wallowa Rivers Spring Chinook Salmon Population
The Lostine/Wallowa Rivers spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.2–1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: Map showing the population boundaries, intrinsic potential, currently occupied spawning areas, spawning area type, and natural barriers.  ]
Figure 3.2.2– 1.  Lostine/Wallowa Rivers spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lostine/Wallowa Rivers population as “large” in size based on historical habitat potential (Table 3.2.2–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lostine/Wallowa Rivers population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.2.2– 1.  Lostine/Wallowa Rivers spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,852

	Stream lengths km (total) a
	720

	Stream lengths km (below natural barriers) a
	560

	Branched stream area weighted by intrinsic potential (km2)
	0.894

	Branched stream area km2 (weighted and temp. limited) b
	0.894

	Total stream area weighted by intrinsic potential (km2)
	1.053

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.053

	Size / Complexity category
	Large / “B” (Dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current (1959 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 37 in 1995 to 1,463 in 1964 (Figure 3.2.2–2).  Abundance estimation methods have varied through time.  Prior to 1997, spawner abundance for the Lostine River and all other streams was estimated from expanded redd counts multiplied by an average 3.2 spawners per redd estimate.  From 1997 to present, spawner abundance in the Lostine River was calculated from escapement estimates based on weir counts, mark-recapture estimates, and redd counts, adjusted for pre-spawning mortality estimated from carcass recoveries.   
Spawning ground surveys have evolved over time to become more expansive spatially and temporally since initial index surveys were conducted in 1952.  Initially, index surveys were conducted once yearly in only a portion of available spawning habitat of each stream.  Although these surveys were scheduled to take place following peak spawning, they were not total estimates of redds because they did not account for spatial and temporal variability in Chinook salmon spawning.  Beginning in 1986, surveys were designed to account for this variability by conducting extensive and supplemental surveys.  Extensive area surveys covered nearly all possible Chinook salmon spawning areas of a stream and were conducted on the same date of the index survey.  One or more supplemental surveys were conducted at approximately one week intervals following the initial index survey.  Initially, supplemental surveys were conducted in index areas only but have evolved to cover entire spawning areas.  Table 3.2.2–2 lists the implementation years and types of surveys conducted in the four streams where significant Chinook salmon spawning occurs within the population. 
 Table 3.2.2– 2.   Dates and types of surveys conducted on streams in the Wallowa Basin.
	Stream
	Index Only
	Index & extensive areas w/ supplemental in index area
	Index & extensive areas w/ supplemental in all areas
	Index w/ supplemental in index area
	Index & extensive areas (no supplemental)

	Lostine River
	1949-1985
	1987-1995
	1996-2005
	
	1986

	Wallowa River
	1955-1957 1963-1994
	
	2004-2005
	1995             1997-2005
	

	Hurricane Creek
	1996
1963-1985
1996-1997
	
	
	1986-1995
1998-2005
	

	Bear Creek
	1964-1992
	
	
	
	1993-2005



In years when extensive and/or supplemental surveys were conducted, spatial and/or temporal expansion factors were developed to expand redd counts for years when no supplemental surveys were conducted.  On the Lostine River, spatial expansions were developed using 1988-2005 survey data.  The spatial expansion factor was calculated as the ratio of redd counts in the index areas to total redd counts in the combined index and extensive areas.  In some years, however, small sections of extensive areas were not surveyed and redds needed to be estimated before calculating an expansion factor.  We estimated the number of redds in unsurveyed sections by first calculating the ratio of redds in that section to redds in the adjacent upstream section for years when data were available then multiplied the average ratio by the redd count in the upper section to estimated redds in the unsurveyed section.  After accounting for all missed sections, spatial expansion factors were calculated as described above.  The average spatial expansion factor from 1988-2005 was used in years when no extensive surveys were conducted.
Temporal expansion factors were developed using 1987-2005 survey data.  From 1987-1995, the temporal expansion factor was calculated as the ratio of index redds to the total redds in index areas observed during all surveys.  From 1996-2005, the ratio was the total redds during the first survey (index and extensive areas) divided by the total redds in the same areas after two supplemental surveys.  The average temporal expansion factor from 1987-2005 was used in years when no supplemental surveys were conducted. 
For years when supplemental surveys were not conducted, redd counts were first expanded spatially by dividing index counts by a year-specific spatial expansion factor.  The average temporal expansion factor was used to expand the estimate temporally.  For years when only index counts were conducted, average spatial and temporal expansion factors were used to estimate total redds.  From 1996-2005, when both extensive and supplemental surveys were conducted on all areas, redd counts represented a census inventory of spawning and no expansions were necessary.  
In the Wallowa River, there were insufficient data to calculate both temporal and spatial expansion factors.  For this stream, we used temporal expansion factors calculated for the Lostine River to expand Wallowa River redd counts since dates of index surveys for both streams were similar.  We did not attempt to expand redd counts spatially because the two years when extensive surveys were conducted were heavily influenced by hatchery outplants and we did not feel the data derived from extensive surveys represented conditions prior to hatchery influences.
In Hurricane Creek, no spatial expansions were needed as the index sections account for all spawning areas.  Temporal expansions were calculated using 1988-1989, 1991, 1993, and 2000-2005.  In these years, supplemental surveys were carried out in mid- to late September when most spawning is completed.  Average temporal expansion factors were used to expand for years when only index surveys were conducted. 
In Bear Creek, we did not attempt to expand index redd counts because insufficient data existed to calculate expansion factors.  We did not substitute expansion factors from other streams because dates of initial index surveys on Bear Creek did not correlate with any other stream.  Few redds have been observed in Bear Creek.
Once total redds were estimated for each stream, we estimated adult spawners for each stream and year where data were available.  An average of 3.2 spawners per redd was used based on Imnaha River estimates (Beamesderfer et al. 1997).  Spawner abundance was estimated by multiplying the number of fish per redd by the expanded redd count for each year and stream.  The total number of spawners in the population was the sum of spawners in all streams.  We did not attempt to adjust total spawners to account for years when surveys were not conducted on some streams; however, there are no missing data for the most recent 25 years.
From 1997-present, total escapement in the Lostine River was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, and redd counts.  Escapement above the weir was the sum of the known number of adults and jacks captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir. Escapement above the weir was the sum of the total trapped and estimated untrapped fish.  The estimated escapement below the weir was determined by first calculating a fish per redd estimate above the weir and applying this ratio to the observed number of redds below the weir.  Total escapement was the sum of the estimated escapement above and below the weir.  Total spawners were estimated by multiplying an estimated pre-spawn survival rate to the estimated total escapement.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned out females to total observed.  Female carcasses containing greater than 50% of their eggs were considered pre-spawn mortalities.
The estimated total spawners include hatchery and natural-origin fish.  Prior to 1986, the hatchery fraction was 0%.  From 1986-1994, the fraction of total spawners that were hatchery-origin fish was calculated based on results of discriminant scale analyses and observations of fin clips and coded wire tags (CWTs) on recovered fish.  The proportion of total adult spawners of hatchery-origin for years 1995-2005 was derived from carcasses recovered during spawning ground surveys that were more than 50% spawned and observations at the Lostine River weir (1997-2005).  Hatchery-origin was determined by the presence of a fin clip and CWT.     
Age structure of adults of natural-origin on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n >20).  Adults of natural-origin were determined by the absence of a fin clip and CWT.  Only fish more than 50% spawned were used in estimates.  Age was determined by scale analysis and length-age relationships.
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery strays (prior to 2000) primarily produced from Lookingglass Fish Hatchery releases in the Grande Ronde River basin.  Prior to 2000, strays were of Carson and Rapid River hatchery stock origin.  A hatchery supplementation program was initiated in the Lostine River beginning with adult Lostine River collections in 1997.  For the period 2000-2005, all hatchery fish in the Lostine/Wallowa Rivers population were of Lostine River origin.  Spawners originating from naturally spawning parents have comprised an average of 85% since 1959, while the most recent 10-year average is 70% (Table 3.2.2–3). 

[image: Spawner abundance etimates for this population from 1959 to 2005.  Abundance estimates ranged from less than 50 to 1500.]Abundance in recent years has been variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 276 (Table 3.2.2–3).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Lostine/Wallowa Rivers population ranged from 0.05 in 1987 to 8.44 in 1981.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 0.78 R/S, adjusted for the rate of SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.2.2–3). Figure 3.2.2– 2.  Lostine/Wallowa Rivers spring Chinook salmon population spawner abundance (1959-2005).

Table 3.2.2– 3.  Lostine/Wallowa Rivers spring Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	276
	(85-812)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.63
	(0.28-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.78
	(0.52-1.11)
	0.22

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.01
	(0.96-1.06)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.94
	(0.68-1.32)
	0.33

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.03
	(0.78-1.36)
	0.60


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
[image: ]b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
Comparison to the Viability Curve 
The Lostine/Wallowa Rivers spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.2–3). 

Returns of natural-origin spawners to the Lostine/Wallowa spring Chinook salmon population have exhibited a slight upwards trend since 1980, exhibiting an average increase of approximately 1% per year (Table 3.2.2–3).  The general pattern in natural returns is similar to many other Snake River spring Chinook salmon populations —relatively low returns in the late 1970s, then increased levels in the mid-1980s followed by a series of low escapement years in the mid-1990s.  Returns during the most recent 20 year period peaked in 2001-2003, followed by a decline in 2004/2005.  Carcass surveys indicated that a substantial proportion of spawners were of hatchery-origin in this population from 1985-1993, and from 2001-2005 (the most recent year in the available data series).  Prior to the 1993 return year, hatchery-origin spawners originated from a non-local broodstock releases in the drainage.  The program was transitioned to a local-origin broodstock in the mid-1990s.  Non-local origin returns were actively removed at Lower Granite Dam during the transition period.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been below replacement (0.94, 33% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Lostine/Wallowa spring/summer Chinook salmon population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.03. Figure 3.2.2– 3.  Lostine/Wallowa Rivers spring Chinook salmon current abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.


Spatial Structure and Diversity
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Wallowa has the greatest proportion of the major spawning areas at 52%.  The one minor spawning area contains approximately 3 percent of the population's intrinsic potential.  
]The ICTRT has identified three major spawning areas (MaSAs) and one minor spawning area (MiSA) within the Lostine/Wallowa Rivers spring Chinook salmon population (Figure 3.2.2–4).  Currently, spawning occurs from the mouth of the Lostine River to the headwaters, in the Wallowa River upstream of the confluence with the Lostine River, in Hurricane and Bear creeks, and in the lower reach of Parsnip Creek in some years.  Spawning distribution may be reduced from historic in the Wallowa River below the confluence with the Lostine River.  Out-of-ESU hatchery strays and supplementation fish from the Lostine River have comprised a significant proportion of natural spawners since the mid-1980s.














Factors and MetricsFigure 3.2.2– 4.  Lostine/Wallowa Rivers spring Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.

A.1.a.  Number and spatial arrangement of spawning areas
The Lostine/Wallowa Rivers population has three MaSAs and one MiSA (Figure 3.2.2–4) identified based on the intrinsic potential analyses.  Current spawner distribution is similar to historic with a small reduction in the lower portion of the Middle Wallowa MaSA (Figure 3.2.2–5).  Currently, the upper Wallowa and Lostine MaSAs are occupied in a branched configuration separated by one or more confluences.  We have rated this metric as low risk.
A.l.b.  Spatial extent or range of population
The lower portion of the Middle Wallowa MaSA is not currently used and this results in loss of occupancy in this MaSA.  With the loss of occupancy in this MaSA, the historical range is reduced and 67% of the historical MaSAs are occupied.  We have rated this metric as moderate risk.
[image: Map showing the spawning area type, spawning reach type, and spawning area use.  Two of the three Major Spawning Areas have current use in both upper and lower portions.  Middle Wallowa has current spawning in only the upper portion.  The lone Minor Spawning area, the Lower Wallowa, has no current spawning use.]
Figure 3.2.2– 5.  Lostine/Wallowa Rivers spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been a minor increase in gap between the Lostine/Wallowa Rivers population and the Minam River population as a result of reduction in range of spawning.  This reduction has not changed gap distances significantly between MaSAs within the population.  We have rated the population as low risk.
B.1.a.  Major life history strategies
There are currently two primary life history pathways utilized for the freshwater juvenile stages:  (1) fish rear from emergent fry to smolt in the reaches that are used for spawning, or (2) fish redistribute downstream in the fall from the spawning areas into the lower mainstem Wallowa and Grande Ronde rivers, where they overwinter prior to beginning seaward migration in the spring.  We hypothesize that these were the primary historic life history strategies.  There is historic documentation from the early 1900s that a significant number of adults spawned through October.  Current spawn timing is truncated significantly with no spawning in October.  Thus, it appears there has been a significant reduction in variability of life history pathways.  We have rated this metric as moderate risk.
B.1.b.  Phenotypic variation
We used habitat changes, Ecosystem Diagnosis and Treatment (EDT) results, and documented changes in phenotypic traits to assess this metric.  Temperatures and hydrographs have been altered significantly in the mainstem Snake and Columbia Rivers, significantly influencing variation in migration patterns of adults and smolts.  We are unsure of the magnitude of influence.  Historically, the Lostine/Wallowa Rivers population included adults that migrated to the spawning grounds in late summer/early fall and spawned throughout the month of October and into early November.  Recent surveys indicate there are no longer October spawners in the population and this component has been lost.  We have rated this metric as moderate risk due to changes in one or more traits and the loss of the late spawners.
B.1.c.  Genetic variation
The Lostine/Wallowa Rivers population has been rated as low risk for genetic variation.  There is consistent temporal variation within the population and the population is significantly different from other Grande Ronde River populations.  In some years, the Lostine River samples are similar to hatchery samples; however, there is less similarity when compared to other Grande Ronde River populations.  There is limited information on substructure within the population.  Information comparing similarity of natural-origin fish from Wallowa, Hurricane, and Lostine rivers would be useful for better understanding of the population substructure.
B.2.a.  Spawner composition
(1)  Out-of-ESU spawners:  From the early 1980s until the mid-1990s, Carson and Rapid River hatchery stock fish were released at Lookingglass Fish Hatchery, upper Grande Ronde River, and Catherine Creek, and adults were outplanted into the Wallowa River and Hurricane Creek.  The use of these stocks has been discontinued.  For our assessment we consider both of these stocks as out-of-ESU origin.  During this time period, a significant number of hatchery fish strayed into and spawned in the Lostine River and in some years, adults that were outplanted into Hurricane Creek and Wallowa River spawned naturally.  The last year out-of-ESU strays were recovered in this population was in 2000.  For the period 1991-2005 (3 generations), out-of-ESU hatchery fish comprised 13.7% of the natural spawning fish.  This fraction results in a high risk rating. 
(2) Out-of-MPG spawners from within the ESU:  We have not recovered any other out-of-MPG Snake River hatchery fish in this population.  Therefore, the rating for this metric is very low risk.
(3) Out-of-population spawners from within the MPG:  We have not recovered any Catherine Creek or upper Grande Ronde River hatchery fish in this population.  The rating is very low risk for this metric.
(4) Within-population hatchery spawners:  Adults from the local Lostine River hatchery broodstock supplementation program began returning in 2000.  The hatchery fraction increased from 2000-2005.  This hatchery program has been characterized as not using “best management practices” because of the significant number of Lostine River hatchery adults that have been outplanted into the Wallowa River and Hurricane Creek (use of broodstock from one MaSA to supplement another MaSA disrupts natural substructure).  The mean hatchery fraction for the period 2000-2005 is 44.25%.  This fraction of hatchery-origin fish results in a high risk rating.
The overall rating for spawner composition is high risk due to the high proportion of hatchery-origin spawners from out of the ESU that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of this population encompassed four ecoregions (Figure 3.2.2–6) of which only the Blue Mountain Basins accounted for more than 10% of the distribution (Table 3.2.2–4).  There have not been any significant changes in ecoregion distribution from the intrinsic potential so we have rated this metric as low risk.
[image: Map showing the EPA level 4 ecoregion representation for the population.  Currently occupied area falls mostly within Blue Mountain Basins.  The remaining less than 20% is within Mesic Forest Zone and Wallowas/Seven Devils Mountains.]
Figure 3.2.2– 6.  Lostine/Wallowa Rivers spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.2.2– 4.   Lostine/Wallowa Rivers spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Blue Mountain Basins
	88.0
	88.0
	81.0

	Canyons and Dissected Highlands
	3.2
	3.2
	0.0

	Mesic Forest Zone
	4.5
	4.5
	10.8

	Wallowas/Seven Devils Mountains
	4.2
	4.2
	8.2



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system: This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest: Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Lostine River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery: A hatchery supplementation program is operated within the Lostine River population and includes operation of a weir for broodstock collection and passage of adults to the spawning grounds.  The hatchery weir is managed such that little or no selection (run-timing, age, etc.) occurs in most years.  The rating is low risk for all traits.  
Habitat:  Significant changes in many habitat attributes have occurred in the Lostine and Wallowa rivers relative to historic conditions.  Flow and temperature patterns are altered with much reduced flow and increased temperatures in summer.  These factors may have influenced adult and juvenile migration opportunity.  Although these changes have had some influence, the selection intensity is thought to be negligible because the conditions persist for only short periods of time during the migration periods.  We do know that a significant component of the adult spawn timing has been lost as no October spawners are currently present in the population.  We are unsure what the causes are for this phenotypic change.  We have rated the metric as low risk for all traits.
Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selective impacts metric is low risk for this population.
Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is at Moderate Risk for the Lostine/Wallowa Rivers spring Chinook salmon population (Table 3.2.2–5).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was low risk.  The current spawning distribution is similar to historic with only a minor reduction in range in the lower reaches of the Wallowa River.  Good continuity exists in the spawner distribution without any significant increases in gaps.  The rating for Goal B (maintaining natural levels of variation) was moderate risk.  The Goal B rating was primarily driven by the loss of  late spawning adults (October spawners) in the population, high spawner composition risk due to past out-of-ESU strays, and recent high fraction of local hatchery-origin fish.
Table 3.2.2– 5.  Lostine/Wallowa Rivers spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	M (0)
	M (0)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	H (-1)
	High Risk  (-1)
	High Risk  (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Lostine/Wallowa Rivers spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.2.2–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 276, which is only 28% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (0.78 R/S; Table 3.2.2–7) is in the high risk zone and well below the goal of 1.58 R/S at the minimum abundance threshold.  The spatial structure/diversity rating is Moderate Risk due to reduced life history diversity and spawner composition.
	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High 
(>25%)
	HR
	HR
	HR 
Lostine/ Wallowa Rivers 
	HR


Figure 3.2.2– 7.  Lostine/Wallowa Rivers spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Lostine/Wallowa Rivers Spring Chinook Salmon 
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.2– 6.  Lostine/Wallowa Rivers spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.2–7).
[image: ]
Table 3.2.2– 7.  Lostine/Wallowa Rivers spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.2.2– 8.  Lostine/Wallowa Rivers spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]
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Figure 3.2.2– 8.  Lostine/Wallowa Rivers spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.2.2– 9.  Lostine/Wallowa Rivers spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.2–3) and fitting a capacity estimate to the data series. 



[bookmark: _Toc441244670]  Current Status Assessment – Minam Spring Chinook Salmon Population
The Minam River spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.3–1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.
[image: Map showing the population boundaries, intrinsic potential, occupied status, spawning area designation, and natural barriers.]
Figure 3.2.3– 1.  Minam River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Minam River population as “intermediate” in size based on historical habitat potential (Table 3.2.3–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Minam River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.

 
Table 3.2.3– 1.  Minam River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	618

	Stream lengths km (total) a
	304

	Stream lengths km (below natural barriers) a
	166

	Branched stream area weighted by intrinsic potential (km2)
	0.311

	Branched stream area km2 (weighted and temp. limited) b
	0.311

	Total stream area weighted by intrinsic potential (km2)
	0.418

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.418

	Size / Complexity category
	Intermediate / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current (1954 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 54 in 1994 to 3,788 in 1957 (Figure 3.2.3–2).  Estimates of abundance of adult spring Chinook spawners are based on expanded redd counts observed during spawning ground surveys conducted annually in mainstem and tributary spawning reaches of the Minam River.
Spawning ground surveys have been conducted once annually in index survey reaches since 1954.  The index survey was extended upstream in 1964 to include most or all of known mainstem spawning habitat.  Index surveys were conducted most years from 1954-1975 in the Little Minam River.  This survey was discontinued from 1975-1992, when it was again surveyed once annually including additional spawning habitat in the Little Minam River.  Multiple pass surveys (three times annually) were conducted in portions or all of the lower mainstem beginning in 1987 and in both lower and upper mainstem spawning reaches in 1996 (Tranquilli et al. 2004).  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication) and cross referenced to Beamesderfer et al. (1997).  
We estimated the total number of redds for each season by first summing the number of redds observed during the first pass survey in the lower and upper mainstem of the Minam River and in the Little Minam River.  For years when the Little Minam River was not surveyed, we assumed the number of redds in the Little Minam River maintained the proportionality previously observed in the Minam River watershed (average of 0.26 for the years 1992-2005).  To account for spawning that occurs after the index survey in those years and reaches where multiple surveys were not conducted, we:  1) summed the area and time census survey observations in the Minam River mainstem (1996–2005);  2) summed the area first-pass observations and adjusted them upwards with a temporal expansion factor derived from subsample observations during second and third pass surveys (1987–1995 in the lower Minam River mainstem and 1996–2005 in the upper Minam River mainstem); 3) summed the area first-pass observations and adjusted them upwards with a temporal expansion factor derived from the average of subsample observations during second and third pass surveys (0.57 in 1978–1985 in the lower Minam River mainstem and 0.77 in 1978–1995 in the upper Minam River mainstem); and  4) assumed that temporal expansion factors applied to the Little Minam River single-pass survey observations were similar to the upper Minam River, based on similar spawning habitat conditions due to elevation, temperature, and gradient.
To convert redds to spawning fish, we assumed each redd represented 3.2 fish (including ocean age 1-year jacks) based on the relationship between the number of fish spawning and redds observed upstream of the weir for the Imnaha River population over a long time series.
To estimate the abundance of adult progeny on the spawning grounds each season, we subtracted hatchery-origin fish from total spawner abundance.  The proportion of adult hatchery-origin fish on the spawning grounds is estimated for years prior to 1995 from carcass recoveries and observations of finclips and discriminant scale analysis.  Hatchery-origin jacks are believed to be underrepresented in the spawning ground carcass samples, and we estimated the jack hatchery fraction based on hatchery jack returns at Lookingglass Fish Hatchery (1987–2001) and fish trapped at the Lostine River weir (2002–2005).
To estimate abundance of progeny by brood year, we apportioned natural-origin adult spawners into brood year cohorts using observed age-at-return.  Generally, age composition of adults on the spawning grounds is determined from analysis of scales collected from carcasses on the spawning grounds.  For years when fewer than twenty readable scale samples were available from the Minam River, we aggregated scale samples with samples from the other populations in the Grande Ronde River basin.  Since 2001, we applied observed length frequencies of unmarked carcasses in the Minam River to a length-at-age relationship developed with samples from 1987–2000.  In 1979–1982, when no age samples were available, we used the average proportion of age by return year observed for the Minam River.
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery strays primarily produced from Lookingglass Fish Hatchery releases in the Grande Ronde River basin.  Prior to 1995, strays were strictly of Rapid River and Carson hatchery stock origin.  In recent years, strays originated from local broodstock sources from other Grande Ronde River population hatchery supplementation programs.  Natural-origin spawners have comprised an average of 92% of total spawners since 1952, while the most recent 10-year average is 96% (Table 3.2.3–2). 



[image: Spawner abundance etimates for this population from 1954 to 2005.  Abundance estimates have declined gradually since 1957, although numbers have increased slightly during the 2000-2005 period.]Abundance in recent years has generally remained in the range of 200-600 spawners.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 337 (Table 3.2.3–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Minam River ranged from 0.02 in 1990 to 7.70 in 1981.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.02 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.2.3–2). Figure 3.2.3– 2. Minam River spring Chinook salmon population spawner abundance estimates (1954-2005).

Table 3.2.3– 2.   Minam River spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	337
	(142-638)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.96
	(0.87-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.02
	(0.71-1.47)
	0.21

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	3.26
	
	2.04

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.02
	(0.97-1.07)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.98
	(0.71-1.36)
	0.44

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.05
	(0.82-1.35)
	0.69


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 


[image: ]Comparison to the Viability Curve 
The Minam River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.3–3). 

The average trend in natural-origin abundance has been positive since 1980 for the Minam River spring Chinook salmon population, increasing at an annual rate of approximately 2%.  Natural returns were very low in the early 1980s and increased to higher levels through the late 1990s.  Recent natural-origin returns have been slightly higher than returns in the mid-1980s.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been below replacement (0.98; 44% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Upper Salmon River population.  Hatchery spring Chinook salmon were released into the Minam River for a period and returns contributed to spawning through 1994.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.05.Figure 3.2.3– 3.  Minam River spring Chinook salmon current abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.


Spatial Structure and Diversity
The ICTRT has identified two major spawning areas (MaSAs) and no minor spawning areas (MiSAs) within the Minam River spring Chinook salmon population (Figure 3.2.3–4).  There are no modeled temperature limitations for this population.  Current spawning distribution is believed to be identical to historic.  Current spawning occurs primarily in the mainstem Minam River from the headwaters downstream to the confluence with the Little Minam River and in the Little Minam River.  Recent surveys have indicated some use in the lower Minam River.  Spawners in recent years (1995-2005) were primarily natural-origin fish.  No hatchery releases have occurred in the Minam River.  Strays of Rapid River and Carson hatchery-origin stock comprised a significant proportion of spawners from 1986-1994.  Use of these outside basin stocks was discontinued and local broodstocks from the Lostine River, Catherine Creek and Upper Grande Ronde River populations are now used for supplementation under the Lower Snake River Compensation Plan (LSRCP).  Recent years strays were from these local broodstock supplementation programs.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Minam spawning area contains a slightly larger portion of the population's intrinsic potential than the Lower Minam spawning area.
]
Figure 3.2.3– 4.  Minam River spring Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Minam River spring Chinook salmon population has two MaSAs and no MiSAs.  Although the Little Minam River supports production outside of the mainstem, it does not have sufficient habitat quantity to meet MaSA criteria.  The area of weighted habitat in the two MaSAs is greater than the minimum quantity needed for three MaSAs; however, the continuous connected spawning distribution results in only two MaSAs.  Based on spawning ground surveys conducted for more than three generations, the upper MaSA is currently occupied.  Spawning surveys conducted in the early 1950s documented spawning in the lower Minam River MaSA.  In 2005, the Oregon Department of Fish and Wildlife (ODFW) surveyed six miles in the lower Minam River and documented use.  The current distribution map needs to be updated to reflect current use.  It should be noted that due to the confined nature and predominant boulder/cobble substrate in most of the lower Minam River, there is limited spawning gravel.  Because the Minam River population is an “A” type with a linear distribution, it rates as moderate risk for this metric.
A.l.b.  Spatial extent or range of population
The current spawner distribution is similar to the historical distribution.  Current distribution on the map should be extended to the confluence with the Wallowa River (Figure 3.2.3–5).  The current spatial extent and range criteria for the Minam River population are rated at low risk.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been no increases in gaps between spawning areas or any loss of occupancy in any MaSAs.  Connectivity between spawning areas is unchanged from historical conditions.  The Minam River population rates at low risk for gaps.

[image: Map showing the population boundary, spawning area type, spawning reach type, and current spawning area use.  There are two Major Spawning Areas in this population.  The Upper Minam has spawning use currently in both upper and lower IP branches.  The Lower Minam has no current spawning use.]
Figure 3.2.3– 5.   Minam River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
B.1.a.  Major life history strategies
Limited information exists to evaluate changes in life history patterns for the Minam River spring Chinook salmon.  Therefore, we use habitat information and subbasin plan Ecosystem Diagnosis and Treatment (EDT) analyses to infer changes in life history strategies.  A majority of the Minam River basin resides in wilderness area and the habitat for adult holding, spawning, and juvenile rearing is in relatively pristine condition.  Habitat conditions throughout the life cycle in the Grande Ronde River basin provide conditions for expression of a variety of life history strategies.  Recently collected juvenile life history information indicates that the typical spring Chinook salmon fall redistribution pathway is utilized by this population.  We have no evidence of loss of major life history pathways, thus the rating is very low risk for this metric.
B.1.b.  Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  We used habitat changes to infer potential changes in phenotypic traits.  Changes of the hydrographs and temperatures in the mainstem Snake and Columbia Rivers have altered migration patterns, survival rates, and changed relationships of migration timing and survival.  We do not know the extent of impact but do not believe any traits have been lost.  We have rated the Minam River population at low risk because the seaward migration timing through the mainstem Snake and Columbia Rivers has likely been altered due to flow and temperature changes.
B.1.c.  Genetic variation
The Minam River population has been rated at moderate risk for the genetic variation metric.  It is significantly different from other populations within the MPG but clearly falling within the Grande Ronde/Imnaha Rivers MPG.  The population shows similarity in some years with out-of-ESU hatchery fish which are known to have comprised a significant fraction of spawners in some years, but not as similar as the Catherine Creek samples.  The samples show moderate interannual variation.
B.2.a.  Spawner composition
(1) Out-of-ESU spawners:  From the early 1980s through the mid-1990s, stock hatchery fish from the Rapid River and Carson hatcheries were used in the Grande Ronde Basin.  The use of these stocks has been discontinued.  For our assessment, we characterized both Rapid River and Carson hatchery stocks as out-of-ESU origin.  For the period 1991-2005, out-of-ESU hatchery strays comprised an estimated 15.9% of the natural spawners in the Minam River population.  This level results in a high risk rating.
(2) Out-of-MPG spawners from within the ESU:  For 1991-2005, the out-of-MPG hatchery fraction was 0; thus, the rating for this metric is very low risk.
(3) Out-of-population spawners from within the MPG:  Strays from local Grande Ronde River broodstock sources were first observed in 2000 when adults from the supplementation programs began to return.  For 2000-2005, the out-of-population hatchery fraction from within the MPG was 0.4.  These strays originated from local origin broodstock supplementation programs in other Grande Ronde River basin populations.  Because the strays have only affected one generation, the population is rated at low risk.
(4) Within-population hatchery spawners:  There are no hatchery programs operated within the Minam River population, therefore this metric is rated as very low risk.
The overall rating for spawner composition is high risk due to the out-of-ESU spawner fraction.
B.3.a.  Distribution of population across habitat types
The intrinsic distribution of the Minam River population encompassed two ecoregions that accounted for more than 10% of the distribution (Figure 3.2.3–6, Table 3.2.3–3).  The lower reaches of the Minam River have limited gravel for spawning.  Current distribution should include the lower Minam River MaSA and is believed to be similar to historic, thus no change has occurred.  We have rated the population at low risk because there are two ecoregions and no substantial change from historic distribution. 
[image: Map showing the EPA level 4 ecoregion representations.  Currently occupied spawning area is just more than half within Wallowas/Seven Devils Mountains.  The remainder is mostly within Mesic Forest Zone with just 5.6% within Subalpine-Alpine Zone.]
Figure 3.2.3– 6.  Minam River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.2.3– 3.  Minam River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Mesic Forest Zone
	24.0
	24.0
	41.6

	Subalpine-Alpine Zone
	2.7
	2.7
	5.6

	Wallowas/Seven Devils Mountains
	73.3
	73.3
	52.8



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Minam River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery: No hatchery programs are operated within the Minam River population, thus the risk rating is very low for all traits.
Habitat:  There does not appear to be any within-basin habitat changes which would pose any significant selective mortality on adult or juvenile life stages.  The rating for this metric is very low risk.
Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selectivity metric is rated low risk for this population.

Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is Moderate Risk for the Minam River population (Table 3.2.3–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was low risk.  The current spawning distribution is similar to the intrinsic distribution.  The population is distributed throughout the Minam River mainstem and in the Little Minam River and good continuity exists in the distribution without any gaps.
The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This overall rating was primarily driven by the risk ratings for genetic variation and spawner composition.  The genetic variation rating of moderate risk was a result of similarity with out-of-ESU hatchery fish that were used in the LSRCP program from the late 1970s until the mid-1990s.  Strays from the hatchery program during this time period comprised a high proportion of spawners in the Minam River, thus resulting in a high risk rating (Table 3.2.3–5).  We expect the risk ratings for both genetic variation and spawner composition to improve since out-of-ESU hatchery fish are no longer released in the Grande Ronde River basin and the hatchery fraction has been much lower in recent years.
Table 3.2.3– 4.  Minam River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	VL (2)
	VL (20
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	H (-1)
	High Risk
(-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating  
The Minam River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.2.3–7).  The abundance and productivity rating is at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 337, which is only 45% of the minimum abundance threshold of 750.  The 20-year geometric mean productivity (1.02 R/S; Table 3.2.3–6) is lower than the target rate of 1.76 R/S and is in the high risk zone below the 25% risk level.  The spatial structure/diversity rating is at Moderate Risk due to a moderate risk rating for genetic variation and a high risk rating for spawner composition.  The ratings for these spatial structure/diversity criteria are significantly influenced by the stray out-of-ESU hatchery fish that were used in the Grande Ronde River basin from the late 1970s until the mid-1990s.
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Figure 3.2.3– 7.  Minam River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Minam River Spring Chinook Salmon 
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.3– 5.  Minam River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.3–6).
[image: ]
Table 3.2.3– 6.  Minam River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.2.3– 7.  Minam River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]
[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]


















Figure 3.2.3– 8.  Minam River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.



[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]

















Figure 3.2.3– 9.  Minam River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.3–2) and fitting a capacity estimate to the data series.




[bookmark: _Toc441244671]  Current Status Assessment – Upper Grande Ronde River Spring Chinook Salmon Population
The Upper Grande Ronde River spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.4– 1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
[image: Map showing the population boundary, water bodies, intrinsic potential, currently occupied areas, spawning area type, and natural barriers.]
Figure 3.2.4– 1.  Upper Grande Ronde River spring Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Grande Ronde River population as “large” in size based on historical habitat potential (Table 3.2.4–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Upper Grande Ronde River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.2.4– 1.  Upper Grande Ronde River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,942

	Stream lengths km (total) a
	952

	Stream lengths km (below natural barriers) a
	920

	Branched stream area weighted by intrinsic potential (km2)
	0.773

	Branched stream area km2 (weighted and temp. limited) b
	0.773

	Total stream area weighted by intrinsic potential (km2)
	0.893

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.893

	Size / Complexity category
	Large / “B” (dendritic)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current (1953-2003) abundance (number of adult spawners in natural production areas) has ranged from 3 in 1989 to 855 in 1969 (Figure 3.2.4– 2).  Abundance estimates varied through time.  Prior to 1997, spawner abundance estimates are based on expanding redd counts observed during spawning ground surveys conducted annually since 1953.  From 1997 to present, spawner abundance was based on weir counts, mark-recapture estimates and redd counts, with adjustments for pre-spawning mortality.  
In the Grande Ronde River, index surveys were conducted as early as 1955.  However, there is considerable uncertainty in estimates prior to 1964 due to incomplete records of the extent of stream miles surveyed.  The date of index surveys during 1964-1996 varied, ranging from 1 September to 28 September.  Extensive surveys began in 1986 below the historic index sections.  From 1986-1994, the extensive section survey was conducted at the same time as the index area.  After 1994, the portion of the index areas in Vey Meadows was either not surveyed or surveyed only during a supplemental survey.  In addition, beginning in 1997, the portion of Chinook salmon using the extensive area may have been influenced by the construction of a weir below the index area.  For these reasons, only the 1986-1994 data were used to develop a spatial expansion factor to apply to years when extensive surveys were not conducted.  The spatial expansion factor was calculated as the proportion of redds in the index area to total redds in both index and extensive areas.
Supplemental surveys were conducted from 1986 to present on either the entire index area or a consistent portion of it and were used to develop a temporal expansion of redd counts for years prior to 1987.  Because the start date of index surveys from 1964-1986 varied, an unbiased expansion factor was needed to account for variation in start dates in these years.  To develop an unbiased expansion factor, we used the 1986-2005 data to calculate the proportion of redds observed in the index area on the index date to total redds in the same area after supplemental surveys for each year data were available.  These proportions were plotted against survey data (day of year) and a regression line fitted.  We then used this regression to temporally expand redd counts in years when supplemental surveys were not conducted. Some of the 1964-1986 survey dates were beyond the dates used to develop the regression and we did not want to extrapolate our regression to estimate redds.  For this reason, we applied the regression to expand redd counts if the index date was prior or equal to 03 September (1965, 1977, 1981, and 1986).  We did not attempt to temporally expand redd counts for years when surveys were conducted after this date because little additional spawning occurs.  From 1986-1996, in areas where supplemental surveys were done on only a portion of the index section, the year-specific temporal expansions were developed to expand redd counts for the portion of index section surveyed only once.  Total redds were estimated by applying the spatial and temporal expansion factors where applicable.  We estimated total spawners each year by multiplying total redds by an estimated 3.2 spawners per redd, derived from spawner per redd studies on the Imnaha River. 
From 1997-present, total escapement was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, and redd counts.  Escapement above the weir was the sum of the known number of fish captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir.  Escapement to the weir was the sum of the total trapped and estimated untrapped fish.  The estimated escapement below the weir was determined by first calculating an estimate of the number of fish per redd above the weir and applying this ratio to the observed number of redds below the weir.  Redd counts were expanded to account for any areas not surveyed.  Spawner escapement was the sum of the estimated escapement above and below the weir.  Total spawners were estimated by multiplying an estimated pre-spawn survival rate to the estimated spawner escapement.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned out females to total observed.  Female carcasses containing more than 50% of their eggs were considered pre-spawn mortalities.  
Estimated spawners include natural-origin and hatchery-origin fish.  Prior to 1986, the hatchery fraction was 0%.  From 1986-1994, the hatchery fraction of total spawners was calculated based on the results of discriminant scale analyses and observations of fin clips and coded wire tags (CWTs) on fish from carcass recoveries.  The estimated hatchery fraction from 1995-1997 was based on recoveries of carcasses during spawning ground surveys that were more than 50% spawned.  Hatchery-origin was determined by the presence of a CWT.  From 1998-present, the hatchery fraction of spawners was based on total spawner estimates and the proportion of hatchery-origin fish determined by the presence of an adipose fin clip observed at the weir.      
Natural-origin recruits are apportioned into brood year cohorts to estimate adult recruits.  Prior to 1997, age structure of natural-origin spawners on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n >20).  Spawners of natural-origin were determined by the absence of a CWT.  Only fish that were more than 50% spawned were used in estimates.  Age was determined by scale analysis if available or length-age relationships.  From 1997-2005, age structure of natural-origin spawners was determined from age-specific escapement estimates.  Age structure was determined from fish trapped at the weir by scales and length-age relationships.  
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery fish released into the Upper Grande Ronde River from Lookingglass Fish Hatchery or strays from releases elsewhere in the basin.  Prior to 1998, hatchery fish in the Upper Grande Ronde River were of Carson or Rapid River hatchery stock origin.  From 1998-2001, no hatchery fish were observed in the Upper Grande Ronde River population.  The hatchery program was reinitiated with local Grande Ronde River broodstock and the first returns to the population began in 2002.  Natural-origin spawners have comprised an average of 83% since 1955, while the most recent 10-year average is 77% (Table 3.2.4–2).

[image: Spawner abundance etimates for this population from 1955 to 2005.  Abundance estimates fluxuated around 500 spawners from 1960 to 1975, then steadily declined to less than 100 natural spawners by 1989.]Abundance in recent years has been moderately variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 38 (Table 3.2.4–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Upper Grande Ronde River ranged from 0.02 in 1990 to 2.16 in 1998.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  More than 50% of the historical habitat for this population is considered highly degraded; therefore, the 20-year (1981-2000) geometric mean productivity was 0.42 R/S, adjusted for SAR and delimited at 209 spawners (maximum parent escapement with an R/S > 0.95; Table 3.2.4–2). Figure 3.2.4– 2.  Upper Grande Ronde River spring Chinook salmon population abundance estimates (1955-2005).

Table 3.2.4– 2.  Upper Grande Ronde River spring Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	38
	(4-140)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.52
	(0.04-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.42
	(0.27-0.67)
	0.26

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	0.85
	
	0.45

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	0.92
	(0.87-0.97)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.82
	(0.59-1.13)
	0.08

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	0.95
	(0.77-1.17)
	0.26


a. Delimited productivity for this population excludes recruit/spawner pairs associated with parent escapements greater than 209.  This is the greatest spawning escapement that has a recruits/spawner value (adjusted for marine survival) greater than 0.95.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Upper Grande Ronde River spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.4– 3). 

Natural-origin spawners in the Upper Grande Ronde River spring Chinook salmon population have exhibited a substantial downward trend of 8% per year since 1980 (Table 3.2.6–2).  Natural-origin spawning abundance estimates dropped during the early 1980s through 1990, similar to the pattern for the Catherine Creek population.  While the Upper Grande Ronde River spawning did peak in 2001-2003, as did many other populations in this ESU, the relative increase during that period was lower than the corresponding levels for most other populations within the ESU.  Carcass surveys indicated that a substantial proportion of spawners were of hatchery-origin in this population from 1985-1993, and from 2001-2005 (the most recent year in the available data series).  Prior to the 1993 return year, hatchery-origin spawners originated from non-local broodstock releases in the drainage.  The program was transitioned to a local-origin broodstock in the mid-1990s.  Non-local origin returns were actively removed at Lower Granite Dam during the transition period.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.82, 8% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Catherine Creek spring/summer Chinook population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 0.95.Figure 3.2.4– 3.  Upper Grande Ronde River spring Chinook salmon population abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.


Spatial Structure and Diversity
The ICTRT has identified three major spawning area (MaSAs) and two minor spawning areas (MiSAs) within the Upper Grande Ronde River spring Chinook salmon population (Figure 3.2.4– 4).  Current spawning distribution is reduced substantially from historic.  Currently spawning only occurs consistently in the Upper Grande Ronde River mainstem from the confluence with Meadow Creek upstream to East Fork Grande Ronde River.  Spawning distribution is reduced due to absence of spawning in the Grande Ronde River downstream of Meadow Creek and in numerous tributaries, such as Meadow Creek, that historically supported Chinook salmon.  Hatchery fish have comprised a significant proportion of natural spawners in most years since the mid-1980s.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Middle Grande Ronde has the greatest proportion of the major spawning areas at 46%.  The two remaining major spawning areas each contain approximately 23% of the population's intrinsic potential.
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Figure 3.2.4– 4.  Upper Grande Ronde River spring Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.



Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Upper Grande Ronde River spring Chinook salmon population has three MaSAs and two MiSAs (Figure 3.2.4– 4) identified based on intrinsic potential analyses.  Current spawner distribution is much reduced from historic and only the lower portion of the Meadow MaSA is utilized with spawning occurring only in the mainstem area of this MaSA.
The Upper Grande Ronde River MaSA is currently occupied with activity in both the upper and lower portions.  We have rated this metric as moderate risk because the quantity of habitat currently in the occupied MaSA, along with the utilized upper portion of the Meadow MaSA, equates to the minimum required for three MaSAs.
A.l.b.  Spatial extent or range of population
Loss of occupancy in the lower Grande Ronde River MaSA, Meadow MaSA, and the two MiSAs places the population at high risk for this metric (Figure 3.2.4– 5).  This high risk rating is the result of less than 50% occupancy of the historical MaSAs.  The reduced current spawner distribution results in a linear “A” type population distribution.
[image: Map showing the Major and Minor Spawning areas, spawning reach type, and spawning area use.  Only one of the three Major Spawning Areas, Upper Grande Ronde has both upper and lower IP branches used for spawning currently.  Meadow only has current spawning in upper areas.  Middle Grande Ronde has no current spawning.  Neither of the two Minor Spawning Areas have current spawning within them.]
Figure 3.2.4– 5.  Upper Grande Ronde River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
The reduced distribution results in a substantial increase in gaps between the MaSAs and MiSAs within the population.  In addition, loss of occupancy in the lowest distributed MaSAs and MiSAs results in a substantial increase in the gap between the Upper Grande Ronde River population and the nearest neighboring population in Catherine Creek.  The magnitude of gap change results in a high risk rating for this population.
B.1.a.  Major life history strategies
There are currently two primary life history pathways utilized for the freshwater juvenile life stages: (1) fish rear from emergent fry to smolt in the upper reaches of the Grande Ronde River in the spawning areas, or (2) fish leave the upper reaches in the fall as parr and overwinter in the Grande Ronde River valley prior to beginning seaward migration in the spring.  We have no direct observational data to assess lost life history diversity.  However, we used Ecosystem Diagnosis and Treatment (EDT) analysis and habitat change information to infer lost opportunities for life history expression.  We hypothesize that there have been reductions in the variation of juvenile pathways such as fry and parr summer movement from the spawning areas into the low gradient reaches in the Grande Ronde River valley.  In addition adult migration and spawn timing has likely shifted and has reduced variability relative to historic patterns as a result of flow and temperature changes.  We have rated this metric as moderate risk because there has likely been significant reduction in variability of life history pathways with substantial change in relative distribution.
B.1.b.  Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  Therefore, we used habitat changes and EDT results to infer the potential for phenotypic changes.  Flow and temperature changes have reduced the potential for variation in juvenile migration timing and adult migration timing within the Grande Ronde River basin and in the mainstem Columbia and Snake rivers.  Lower flows and warmer water temperatures have likely truncated the adult migration timing and reduced opportunity for fry and summer parr downstream migration.  The combination of mainstem and tributary effects has likely resulted in change in the mean and variability of two or more traits.  We have rated this metric as moderate risk.
B.1.c.  Genetic variation
The Upper Grande Ronde River population has been rated as moderate risk for genetic variation.  The genetics information indicates a moderate level of interannual variation and significant divergence from other Grande Ronde River populations in most years.  The Grande Ronde River samples are not significantly different from many hatchery samples in some years.
B.2.a.  Spawner composition
(1) Out-of-ESU spawners: From the early 1980s until the mid-1990s, Carson and Rapid River hatchery stock fish were released into the Upper Grande Ronde River as part of the Lower Snake River Compensation Plan (LSRCP).  The use of these stocks has been discontinued.  For our assessment, we consider both of these hatchery stocks as out-of-ESU origin.  For the period 1991–2005 (three generations), out-of-ESU hatchery fish comprised an average of 18.3% of the naturally spawning fish in the Upper Grande Ronde River.  This level results in a high risk rating for this metric.
(2) Out-of-MPG spawners from within the ESU:  We have not recovered any out-of-MPG within ESU strays in the Upper Grande Ronde River.  Therefore, the rating for this metric is very low risk.
(3) Out-of-population spawners from within the MPG:  We have not recovered any strays from the Lostine River or Upper Grande Ronde River hatchery programs.  Therefore, the rating for this metric is very low risk.
(4) Within-population hatchery spawners:  Adults from the local Catherine Creek hatchery broodstock supplementation program began returning in 2002.  The mean percent of within-population hatchery fraction for the period 2002–2005 was 43.6%.  We have characterized this hatchery program as “best management practices.”  Given this level of hatchery fraction, the criteria are rated at moderate risk for this metric.
The overall rating for spawner composition is high risk due to the high proportion of out-of-ESU hatchery stock spawning naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic distribution of the Upper Grande Ronde River spring Chinook salmon population encompassed three ecoregions (Figure 3.2.4– 6) of which only one ecoregion accounted for more than 10% of the ecoregion distribution (Table 3.2.4–3).  There is 92.2% of the historic intrinsic distribution in the Maritime Influence Zone ecoregion.  Even though there has been a significant reduction in spawner distribution, there has been no significant change in ecoregion distribution.  We have rated this metric as low risk.

[image: Map showing the EPA level 4 ecoregion representation for the population.  All but 2% of current spawning occurs within Maritime-Influenced Zone.  The remainder is in Mesic Forest Zone.]
Figure 3.2.4– 6.  Upper Grande Ronde River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.2.4– 3.  Upper Grande Ronde River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Blue Mountain Basins
	5.4
	5.4
	0.0

	Maritime-Influenced Zone
	92.2
	92.2
	98.0

	Mesic Forest Zone
	2.3
	2.3
	2.0




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited or no tribal and recreational fisheries conducted annually in the Upper Grande Ronde River.  The recreational fishery has not been open for more than 30 years.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery:  A hatchery supplementation program is operated within the Catherine Creek population and includes operation of a weir for broodstock collection and passage of adults to the spawning grounds.  The hatchery weir is managed such that little or no selection (run-timing, age, etc.) occurs in most years.  The rating is low risk for all traits.
Habitat:  Significant changes in many habitat attributes have occurred in Upper Grande Ronde River and tributaries relative to historical conditions.  Flow and temperature patterns are altered with much reduced flow and increased temperatures in summer.  These factors have significantly influenced adult and juvenile migration opportunity as well as availability of adult holding habitat.  Selective pressures against fry, summer downstream movement and late adult migration are likely significant.
Juvenile migration timing:  Changes in flow and temperature patterns have likely influenced juvenile migration timing, particularly later migrating smolts.  Heritability of this trait has not been assessed and is assumed to be moderate.  The selection intensity is rated as moderate resulting in a moderate risk rating for this trait.
Adult migration timing:.  Changes in flow and temperature patterns in the mainstem Grande Ronde River and Upper Grande Ronde River have influenced migration timing of adults, particularly the very latest part of the migration timing.  The selection intensity is considered low because the effect does not occur in all years and only influences a small part of the run in most years.  The heritability of this trait is high; therefore the rating for this trait is moderate risk.
Migration timing for both adult and juvenile Chinook salmon are rated as having a moderate risk of selective impact due to habitat changes.  Juvenile migration timing is also rated at moderate risk of selective impacts due to hydropower actions.  These three moderate ratings for two phenotypic traits results in an overall moderate risk rating for the selective impacts metric. 
Spatial Structure and Diversity Summary
The combined spatial structure/diversity rating is at High Risk for the Upper Grande Ronde River spring Chinook salmon population (Table 3.2.4–4).  There are a substantial number of criteria that are rated at moderate or high risk.  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was high risk with metrics for number and arrangement of spawning areas, range of population, and changes in gaps and continuity rated as high risk.
The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This Goal B rating was driven by impairment for all of the Goal B metrics:  loss in life history strategies; reduced phenotypic variation; genetic variation; past effects of out-of-ESU hatchery fish and recent high fractions of local origin hatchery fish; and selective mortality effects of the tributary habitat.  We expect the risk ratings for genetic variation and out-of-ESU hatchery strays to improve over time because of the hatchery broodstock management changes that have occurred.
Table 3.2.4– 4.   Upper Grande Ronde River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	High Risk
(Mean = -0.67)
	High Risk
(Mean = -0.67)
	High Risk

	A.1.b
	H (-1)
	H (-1)
	
	
	

	A.1.c
	H (-1)
	H (-1)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	H (-1)
	High Risk  (-1)
	High Risk  (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	M (0)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	M (0)
	M (0)
	M (0)
	
	



Overall Viability Rating  
The Upper Grande Ronde River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered at HIGH RISK (Figure 3.2.4– 7).  The abundance and productivity rating is at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 40, which is only 4 % of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (0.42 R/S; Table 3.2.4–6) has the lower end of the 95% confidence interval (CI) near zero.  This productivity is significantly lower than the target productivity of 1.58 R/S and is one of the lowest of any population in the Snake River spring/summer Chinook salmon ESU.  The spatial structure and diversity rating is at High Risk as a result of numerous moderate and high risk ratings.  In particular, the dramatic reduction in spawner distribution contributes substantially to the high risk rating.  
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Figure 3.2.4– 7.  Upper Grande Ronde River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Upper Grande Ronde River Spring Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.4– 5.  Upper Grande Ronde River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.4–6).     
[image: ]
Table 3.2.4– 6.  Upper Grande Ronde River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.2.4– 7.  Upper Grande Ronde River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]

[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]

















[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]Figure 3.2.4– 8.  Upper Grande Ronde River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.


















Figure 3.2.4– 9.  Upper Grande Ronde River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing slope of ascending limb at geometric mean productivity at low to moderate abundance (Table 3.2.4–2) and fitting a capacity estimate to data series.
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 Current Status Assessment – Catherine Creek Spring Chinook Salmon Population
The Catherine Creek spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.5–1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
[image: Map showing the population boundary, water bodies, intrinsic potential, current occupation status, spawning area type, and natural barriers.] Figure 3.2.5– 1.  Catherine Creek spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Catherine Creek population as “large” in size based on historical habitat potential (Table 3.2.5–1; ICTRT 2007).  However, this population is treated as an “intermediate” population because the abundance/productivity analyses are conducted based only on spawners in Catherine Creek.  The quantity of habitat within Catherine Creek, which excludes Indian Creek and the mainstem Grande Ronde River near Indian Creek, results in an intermediate size designation.  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Catherine Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.2.5– 1.  Catherine Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,266

	Stream lengths km (total) a
	482

	Stream lengths km (below natural barriers) a
	342

	Branched stream area weighted by intrinsic potential (km2)
	0.302

	Branched stream area km2 (weighted and temp. limited) b
	0.302

	Total stream area weighted by intrinsic potential (km2)
	0.341

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.341

	Size / Complexity category
	Large c / “B” (dendritic)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included..
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
c. This population is treated as “intermediate” for abundance and productivity metrics (considers only mainstem reaches).
Current Abundance and Productivity
Current (1955 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 27 in 1994 to 2,947 in 1960 (Figure 3.2.5–2).  Abundance estimation methods have varied through time.  Prior to 1998, spawner abundance estimates are based on redds observed during spawning ground surveys conducted annually since 1955.  From 1998 to present, spawner abundance was estimated based on weir counts, mark-recapture estimates, and redd counts with adjustments for pre-spawning mortality estimated from carcass recoveries.  
Spawning ground surveys have been conducted once per year since 1953 in index survey reaches.  Additional surveys were conducted both upstream and downstream of the original fixed survey area from 1964–1985, but were not conducted every year.  Beginning in 1986, single pass surveys were conducted over the entire known spawning habitat beginning in the north and south forks of Catherine Creek and ending in the mainstem in the town of Union.  Additional supplemental surveys were conducted in selected index reaches of the spawning habitat from 1986-1996.  Beginning in 1997, all known spawning habitat was surveyed multiple times.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  
For years when only index surveys were conducted, we used the average proportion of redds observed in areas outside historical surveys (from 1986-2005 data) to estimate total redds at the index survey time.  To account for spawning activity occurring after the index survey dates, we calculated temporal adjustment factors for each year multiple surveys were conducted.  For years when multiple surveys were not conducted (1953-1985), we assumed spawn timing was the same as the average of the later year-specific estimates.  We estimated the total spawners each year by multiplying total redds by an estimated 2.23 spawners per redd, observed on average since operation of the weir and mark-recapture estimates have been made in Catherine Creek.
From 1998 to present, total escapement was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, and redd counts.  Escapement above the weir was the sum of the known number of fish captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir.  Escapement to the weir was the sum of the total trapped and estimated untrapped fish.  Spawner escapement is the sum of fish released above the weir and untrapped fish.  In Catherine Creek, few fish spawn below the weir and are not included in this dataset.  Total spawners are estimated by multiplying an estimated pre-spawn survival rate to the escapement.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned-out females to total observed.  Female carcasses containing greater than 50% of their eggs were considered pre-spawn mortalities.  
The estimate of spawners includes natural-origin and hatchery-origin fish.  Prior to 1986, the hatchery fraction was 0%.  From 1986-1994, the fraction of total spawners of hatchery-origin was calculated based on the results of discriminant scale analyses and observations of coded wire tags (CWTs) or fin clips from recovered carcasses.  From 1998 to present, the proportion of adult hatchery-origin fish on the spawning grounds was based on total spawner estimates and observations of CWTs or fin clips from recovered carcasses.  Natural-origin fish are apportioned into brood year cohorts to estimate abundance of adult recruits.  Prior to 1998, age structure of natural-origin spawners on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n>20).  Spawners of natural-origin were determined by the absence of a CWT.  Only fish at least 50% spawned were used in estimates.  Age was determined by scale analysis if available or age-at-length relationships.  If insufficient sample sizes were available, age structure was determined from all carcasses recovered in the Grande Ronde River basin.  From 1998-2005, age structure of natural-origin spawners was based on age-specific spawner escapement estimates.  Age of individual fish was determined from scales collected from fish trapped at the weir.  
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery fish released into Catherine Creek from Lookingglass Fish Hatchery.  Prior to 1995, hatchery fish returning to Catherine Creek were of Rapid River or Carson hatchery stocks origin.  The hatchery program transitioned to local Catherine Creek broodstock and hatchery returns to Catherine Creek since 2001 have been Catherine Creek origin.  Natural-origin spawners have comprised an average of 83% of total spawners since 1955, while the most recent 10-year average is 75% (Table 3.2.5–2). 

[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 97 (Table 3.2.5–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in Catherine Creek ranged from 0.01 in 1986 to 4.68 in 1997.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 0.79 R/S, adjusted for SAR and delimited at 262 spawners (Table 3.2.5–2). Figure 3.2.5– 2.  Catherine Creek spring Chinook salmon population spawner abundance estimates (1955-2005).

Table 3.2.5– 2.  Catherine Creek spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	97
	(34-380)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.68
	(0.34-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.79
	(0.52-1.20)
	0.24

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	0.92
	(0.87-0.98)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.81
	(0.53-1.26)
	0.13

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	0.93
	(0.66-1.30)
	0.29


a. Delimited productivity for this population excludes recruit/spawner pairs associated with parent escapements greater than 262.  This is the greatest spawning escapement that has an R/S value (adjusted for marine survival) greater than 0.95.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Catherine Creek spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.5–3). 
Natural-origin spawners in the Catherine Creek spring Chinook salmon population have exhibited a substantial downward trend since 1980 (Table 3.2.5–2).  While estimated spawning in Catherine Creek peaked in 2001-2003, as did many other populations in this ESU, the relative increase during that period was lower than the corresponding levels for most other populations within the ESU.  Carcass surveys indicated that a substantial proportion of spawners in this population were of hatchery-origin from 1985-1993 and from 2001-2005 (the most recent year in the available data series).  Prior to the 1993 return year, hatchery-origin spawners originated from non-local broodstock releases in the drainage.  The program was transitioned to a local-origin broodstock in the mid-1990s.  Non-local origin returns were actively removed at Lower Granite Dam during the transition period.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.81, 30% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Catherine Creek spring Chinook salmon population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption results in an estimated average population growth rate of 0.93. Figure 3.2.5– 3.  Catherine Creek spring Chinook salmon current estimate of abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

   


Spatial Structure and Diversity
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Catherine contains the greatest proportion of the population's intrinsic potential (54%).  The minor spawning areas, Mill and Ladd, make up approximately 5% of the popualtion's intrinsic potential.]The ICTRT has identified two major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Catherine Creek spring Chinook salmon population (Figure 3.2.5–4).  Current spawning distribution is reduced substantially from historic.  Currently, spawning occurs in the mainstem of Catherine Creek above the town of Union and in the north and south forks.  Spawning distribution is reduced as a result of absence of spawning in Catherine Creek below Union and also in Indian Creek.  Hatchery fish have comprised a significant proportion of natural spawners.  Prior to 1995, hatchery fish were of Rapid River and Carson hatchery-origin.  No hatchery fish were observed from 1995-2000.  Since 2001, fish in Catherine Creek have been Catherine Creek origin.







Figure 3.2.5– 4.  Catherine Creek spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.


Factors and Metrics

A.1.a. Number and spatial arrangement of spawning areas 
The Catherine Creek population has two MaSAs and two MiSAs (Figure 3.2.5–5) identified based on the intrinsic potential analyses.  We believe that the intrinsic potential analyses identified areas that were not utilized historically, including Little Creek.  The current distribution map also has information that is inconsistent with the most recent distribution data.  The map shows Indian Creek as currently occupied when it actually does not meet the occupied criteria.  Based on recent survey data, the Lower Catherine Creek MaSA is unoccupied, as are the Ladd and Mill Creek MiSAs.  The Upper Catherine Creek MaSA is currently occupied.  Based on occupancy of one MaSA, the population is rated at moderate risk for this metric.  Although the quantity of currently occupied habitat equals the minimum required for two MaSAs, the distribution is continuous and the resulting area is classified as one MaSA.

A.l.b. Spatial extent or range of population
The current spawner distribution is reduced significantly from historic due to the loss of occupancy in Indian Creek, the lower reaches of Catherine Creek, and the mainstem Grande Ronde River near Indian Creek.  Currently, 50% of the historic MaSAs are occupied and none of the MiSAs are occupied.  The population rates at moderate risk for this metric.
[image: Map identifying the two Major and two Minor Spawning Areas.  Neither of the Major Spawning Areas has full use of spawning intrinsic potential.  Lower Catherine/Indian has current use in the lower portion only.  Upper Catherine has current use in only the upper portion.  Neither of the two Minor Spawning Areas, Ladd or Mill, have any current spawning use.]
Figure 3.2.5– 5.  Catherine Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c. Increase or decrease in gaps or continuities between spawning areas  
Interpretation of data for this metric is complex because the historic gap between the Lower Catherine Creek MaSA and the Upper Catherine Creek MaSA is greater than 15 km.  The loss of occupancy in the Lower Catherine Creek MaSA creates a significant increase in gap between the nearest downstream population, Lookingglass Creek; however, this population is extinct.  In addition, the loss of spawning in the lowest reaches of Catherine Creek increases the gap between the Upper Grande Ronde River population and Catherine Creek.  This metric is rated at moderate risk given the intrinsic gap and the increased gap resulting from loss of occupancy in the Lower Catherine Creek MaSA.
B.1.a. Major life history strategies
There are currently two primary life history pathways for the freshwater juvenile life stages: 1) fish rear from fry to smolt in the upper reaches of Catherine Creek; or 2) fish leave the upper reaches of Catherine Creek in the fall and overwinter in the Grande Ronde River valley reaches.  We hypothesize that there have been reductions in the variation of juvenile pathways, such as the loss of the ability of fry and summer parr to move downstream from the upper rearing reaches into the Grande Ronde River valley.  In addition, adult migration and spawn timing has likely shifted and has reduced variability relative to historic timing as a result of flow and temperature changes in the summer season.  We have rated this metric at moderate risk because all historical major pathways are present but have reduction in variability in pathways.
B.1.b. Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  Therefore, we used habitat changes and Ecosystem Diagnosis and Treatment (EDT) results to infer the potential for phenotypic changes.  The temperatures and hydrographs in the mainstem Snake and Columbia Rivers have been altered significantly and have impacted phenotypic variation of upstream migrating adults and downstream migrating smolts.  We are unsure of the magnitude of influence.  Flow and temperature changes have reduced the potential for variation in juvenile migration timing and adult migration timing within the Grande Ronde River basin.  Lower flows and warmer water temperatures have likely truncated the adult migration timing and reduced opportunity for fry and summer parr to migrate downstream in Catherine Creek.  We have rated this metric at moderate risk due to likely changes in mean and variability of two or more traits.
B.1.c. Genetic variation
The Catherine Creek population has been rated at moderate risk for genetic variation.  Genetics data indicate significant divergence from some other Grande Ronde River populations; however, in some years, samples were not significantly different from out-of-basin hatchery stocks which were used for supplementation in the past.
B.2.a. Spawner composition
(1) Out-of-ESU spawners:  From the early 1980s until the mid-1990s, Rapid River and Carson stock hatchery fish were released into Catherine Creek as part of the Lower Snake River Compensation Plan (LSRCP).  The use of these stocks has been discontinued.  For our assessment we consider both of these hatchery stocks as out-of-ESU origin.  From 1991–2005 (three generations), out-of-ESU hatchery fish comprised an average of 18.1% of the naturally spawning fish in Catherine Creek.  This level results in a high risk rating for this metric. 
(2) Out-of-MPG spawners from within the ESU:  There have been no out-of-MPG strays from within the ESU recovered in Catherine Creek.  Therefore, the rating for this metric is very low risk.
(3) Out-of-population from within the MPG spawners:  There have been no out-of-population strays from within the MPG recovered in the Lostine River or Upper Grande Ronde River hatchery programs.  Therefore, the rating for this metric is very low risk.
(4) Within-population hatchery spawners:  Adults from the local Catherine Creek hatchery broodstock supplementation program began returning in 2001.  For the 2001–2005, the mean percent of within-population hatchery fish was 57.7%.  We have characterized this hatchery program as operating under the “best management practices.”  Given this level of hatchery fraction the criteria is rated at high risk for this metric.  
The overall rating for spawner composition is high risk due to the high proportion of hatchery fish from out of the ESU spawning naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic distribution of the Catherine Creek population encompassed three ecoregions of which two accounted for 10% or greater of the distribution, the Blue Mountain Basins and Continental Zone Foothills (Figure 3.2.5–6).  The loss of spawning in the lower reaches of Catherine Creek below the town of Union has resulted in a substantial reduction in the proportion in the Blue Mountain Basins ecoregion (Table 3.2.5–3).  We rated the Catherine Creek population at moderate risk for distribution across habitat types.
[image: Map showing the EPA level 4 ecoregion representation of the population.  Just under half the current spawning occurs in Continental Zone Foothills.  Of the remaining current spawning coverage, just under 40% is within Wallowas/Seven Devils Mountains and just over 15% is in Blue Mountain Basin.]
Figure 3.2.5– 6.  Catherine Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.2.5– 3.  Catherine Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Blue Mountain Basins
	76.1
	76.1
	15.4

	Continental Zone Foothills
	14.6
	14.6
	45.3

	Wallowas/Seven Devils Mountains
	9.3
	9.3
	39.3




B.4.a. Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Imnaha River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery:  A hatchery supplementation program is operated within the Catherine Creek population and includes operation of a weir for broodstock collection and passage of adults to the spawning grounds.  The hatchery weir is managed such that little or no selection (run-timing, age, etc.) occurs in most years.  The rating is low risk for all traits.
Habitat:  Significant changes in many habitat attributes have occurred in Catherine Creek relative to historic conditions.  Flow and temperature patterns are altered with much reduced flow and increased temperatures in summer.  These factors have significantly influenced adult and juvenile migration opportunity as well as availability of adult holding habitat.  Selective pressures against fry and summer downstream movement and late adult migration are likely significant.
Juvenile migration timing: Changes in flow and temperature patterns have likely influenced juvenile migration timing, particularly the later migrating smolts.  Heritability of this trait has not been assessed and is assumed to be moderate.  The selection intensity is rated as moderate resulting in a moderate risk rating for this trait.
Adult migration timing: Changes in flow and temperature patterns in the mainstem Grande Ronde River and lower Catherine Creek have influenced migration timing of adults, particularly the very latest part of the migration timing.  The selection intensity is considered low because the effect does not occur in all years and only influences a small part of the run in most years.  The heritability of this trait is high; therefore the rating for this trait is moderate risk.
Migration timing for both adult and juvenile Chinook salmon are rated as having a moderate risk of selective impact due to habitat changes.  Juvenile migration timing is also rated as having a moderate risk of selective impact due to hydropower actions.  Therefore, the overall rating of the selective impacts metric for this population is moderate risk.


Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is Moderate Risk for the Catherine Creek population (Table 3.2.5–4).  There are a substantial number of criteria that are rated at moderate or high risk.  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) is at moderate risk with metrics for number and arrangement of spawning areas, range of population and changes in gaps and continuity rated as moderate risk.
The rating for Goal B (maintaining natural levels of variation) is at moderate risk.  This rating was driven by impairment for all of the Goal B metrics resulting from: loss in life history strategies, reduced phenotypic variation, genetic variation, past effects of out-of-ESU hatchery fish and recent high fractions of local origin hatchery fish (Table 3.2.5–5), and selective mortality effects of the tributary habitat.  We expect the risk ratings for genetic variation and out-of-ESU hatchery strays to improve over time because of the hatchery broodstock management changes that have occurred.
Table 3.2.5– 4.  Catherine Creek spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Moderate Risk
(Mean = 0)
	Moderate Risk
(Mean = 0)
	Moderate Risk

	A.1.b
	M (0)
	M (0)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk
(Mean = –0.25)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	H (-1)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	M (0)
	M (0)
	M (0)
	
	



Overall Viability Rating  
The overall viability rating for the Catherine Creek population does not meet viability criteria and is considered HIGH RISK (Figure 3.2.5–7).  The abundance and productivity rating is at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 107, which is only 14% of the “intermediate” population threshold of 750 and 11% of the “large” population threshold of 1,000.  The 20-year geometric mean productivity (0.89 R/S; Table 3.2.5–6) is significantly less than the 1.76 R/S required at the minimum abundance threshold and is in the low end of the high risk zone.  The spatial structure and diversity rating is at Moderate Risk and there are numerous impairments that would need to be addressed to move the population to the low risk level.
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Figure 3.2.5– 7.  Catherine Creek spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darker cells are at greater risk).

Data Summary – Catherine Creek Spring Chinook Salmon 
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.5– 5.  Catherine Creek spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.5–6).
[image: ]
Table 3.2.5– 6.  Catherine Creek spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.2.5– 7.  Catherine Creek spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.2.5– 8.  Catherine Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.2.5– 9.  Catherine Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.5–2) and fitting a capacity estimate to the data series.


3.2.6 [bookmark: _Toc441244673]Current Status Assessment – Imnaha River Spring/Summer Chinook Salmon Population
The Imnaha River spring/summer Chinook salmon population (Figure 3.2.6–1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.
[image: Map showing the population boundary, water bodies, intrinsic potential, current occupation status, spawning area type, and natural barriers.]
Figure 3.2.6– 1.   Imnaha River spring/summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Imnaha River population as “intermediate” in size based on historical habitat potential (Table 3.2.6–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Imnaha River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.2.6– 1.  Imnaha River spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,318

	Stream lengths km (total) a
	522

	Stream lengths km (below natural barriers) a
	424

	Branched stream area weighted by intrinsic potential (km2)
	0.196

	Branched stream area km2 (weighted and temp. limited) b
	0.196

	Total stream area weighted by intrinsic potential (km2)
	0.428

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.420

	Size / Complexity category
	Intermediate / “A” (Simple Linear)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity 
Current (1949-2005) abundance (number of adult spawners in natural production areas) has ranged from 160 in 1995 to 5,548 in 1957 (Figure 3.2.6–2).  Abundance estimation methods have varied through time.  Prior to 1985, spawner abundance estimates are based on redds observed during spawning ground surveys conducted annually since 1949.  From 1985 to present, spawner abundance was estimated based on weir counts, mark-recapture estimates, and redd counts above and below the Imnaha River weir with adjustments for pre-spawning mortality estimated from carcass recoveries.
Spawning ground surveys have been conducted once annually in index survey reaches from the Blue Hole to Mac’s Mine for most years since 1949.  Beginning in 1986, additional surveys beyond index reaches were implemented.  From 1986-1996, single pass surveys were conducted over most of the known spawning habitat, beginning at the Blue Hole and ending downstream at Grouse Creek.  The habitat above the Blue Hole has been surveyed only periodically.  Additional supplemental surveys were conducted in selected index reaches of the spawning habitat from 1987-1996, and beginning in 1997 the entire known spawning habitat below Blue Hole was surveyed three times.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  
For years when only index surveys were conducted (1949-1985) and prior to initiation of mark-recapture estimates above the weir, we used the average proportion of redds observed in areas outside historical index surveys (from the 1986-2005 data) to estimate total redds at the index survey time.  To account for spawning activity occurring later than the index survey dates, we calculated temporal adjustment factors for each year when supplemental surveys were conducted.  For the years 1949-1986, when supplemental surveys were not conducted, we assumed spawn timing was the same as the average of the later year-specific estimates.  We estimated the total spawners for these years by multiplying total redds by an estimated 3.2 spawners per redd, observed on average since operation of the weir and mark-recapture estimates have been made (1985-2005).
From 1985 to present, total escapement was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, redd counts above the weir, and pre-spawning mortality estimates.  Escapement above the weir was the sum of the known number of fish captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir.  Escapement to the weir was the sum of the total trapped and estimated untrapped fish.  Spawner escapement above the weir is the sum of fish released above the weir and untrapped fish adjusted downward for pre-spawn mortality.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned-out females to total observed.  Female carcasses containing greater than 50% of their eggs were considered pre-spawn mortalities.  In the Imnaha River, a significant number of fish spawn below the weir.  We estimated the number of spawners below the weir as the total redds counted multiplied by the number of fish per redd estimate derived from the year-specific redd counts and fish abundance above the weir. 
The estimate of spawners includes natural-origin and hatchery-origin fish.  Prior to 1985, the hatchery fraction was 0%.  From 1982 to present, the hatchery fraction of spawners was based on total spawner estimates and the proportion of hatchery-origin fish was determined by the presence of an adipose fin clip on fish trapped at the weir and fish recovered as carcasses on the spawning grounds.
Natural-origin fish are apportioned into brood year cohorts to estimate abundance of adult recruits.  All Imnaha River hatchery fish have been recognizably marked for identification.  From 1949-1981, age structure of natural-origin spawners on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n > 20).  From 1982-2005, age structure of natural-origin spawners was determined by scale analysis and from fish sampled at the weir, collected for broodstock, and recovered below the weir.  If insufficient sample sizes were available, average run-year age structure for all years was used.  
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery fish released into the Imnaha River from Lookingglass Fish Hatchery.  Hatchery fish returning to the Imnaha River are of Imnaha River hatchery stock origin.  The hatchery program began with the 1982 brood year and the first hatchery fish returned in 1985.  Natural-origin spawners have comprised an average of 81% of total spawners since 1949, while the most recent 10-year average is 35% (Table 3.2.6–2). 

[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 380 (Table 3.2.6–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Imnaha River ranged from 0.15 in 1993 to 4.07 in 1997.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 0.79 R/S, adjusted for SAR and delimited at the median parent escapement of 670 spawners (Table 3.2.6–2). Figure 3.2.6– 2.   Imnaha River spring/summer Chinook salmon population spawner abundance.

 Table 3.2.6– 2.  Imnaha River spring/summer Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	380
	(124-2217)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.31
	(0.20-0.66)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.79
	(0.65-0.96)
	0.11

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.45
	
	0.49

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	0.98
	(0.94-1.02)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.85
	(0.67-1.09)
	0.07

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.00
	(0.74-1.36)
	0.50


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds the median parent escapement for the data series.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Imnaha River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.6–3).

The abundance of natural-origin spawners in the Imnaha River spring/summer Chinook salmon population has trended downwards at a rate of approximately 2% per year since 1980 (Table 3.2.6–2).  After peaking during 2001-2003, return levels in 2004 and 2005 have been just below the levels observed in the early 1980s.  A substantial proportion of the estimated number of spawners in the Imnaha River spring/summer Chinook salmon population originates from the hatchery supplementation program.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.85, 7% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Imnaha River spring/summer Chinook salmon population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption, results in an estimated average population growth rate of 1.00. Figure 3.2.6– 3.  Imnaha River spring/summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI for productivity.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the Imnaha River spring/summer Chinook salmon population (Figure 3.2.6–4).  No modeled temperature limitations exist within the MaSA/MiSAs for this population.  Current spawning distribution is similar to historic with the primary spawning area from the Blue Hole to Crazyman Creek in the mainstem of the Imnaha River.  In addition, spawning occurs to a minor degree above the Blue Hole and between Crazyman and Grouse creeks.  Spawners in recent years consist of natural-origin and hatchery-origin fish.  Hatchery supplementation with Imnaha River stock has been ongoing in the Imnaha River since the mid-1980s.  Hatchery fish have comprised a significant fraction of natural spawners since 1985.  Hatchery strays from other Snake River hatchery programs or from programs outside the Snake River Basin have rarely been observed in the Imnaha River.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  90% of the intrinsic potential is within the Upper Imnhaha major spawning area.
]Figure 3.2.6– 4.   Imnaha River spring/summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Imnaha River spring/summer Chinook salmon population has one MaSA and one MiSA.  The total intrinsic weighted area equates to the minimum required for two MaSAs.  Based on complete area spawning ground surveys conducted since 1986, both the MaSA and MiSA are currently occupied.  Because the Imnaha River population is an “A” type with linear distribution, it rates at moderate risk for this metric.
A.l.b.  Spatial extent or range of population
The current spawner distribution mirrors the historical distribution with the one MaSA and one MiSA occupied (Figure 3.2.6–5).  The current spatial extent and range criteria for the Imnaha River population are rated at low risk.
[image: Map showing the current spawning distribution with the spawning areas.  There is only one Major Spawning area, the Upper Imnaha, and it has current use in both upper and lower areas.  The only Minor Spawning Area, the Lower Imnaha, has current use outside of the intrinsic potential branches.]
Figure 3.2.6– 5.  Imnaha River spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no increase in gaps between spawning areas or any loss of occupancy in any MaSAs.  Connectivity between spawning areas is unchanged from historical conditions.  The Imnaha River population rates at low risk for gaps.
B.1.a.  Major life history strategies
Limited information exists to compare historic life history patterns with current pathways.  However, studies conducted in the 1960s do provide some information to assess current and past juvenile movement pathways.  In addition, we used habitat information to infer changes in life history pathways.  There are two primary juvenile life history strategies that were exhibited in the past and are currently utilized: 1) fish rear from emergent fry to smolt in the spawning area, or 2) fish redistribute downstream in the fall, including movement from the Imnaha River into the Snake River.  There does not appear to be any loss in life history pathways for juvenile life stages in the Imnaha River.  Habitat conditions have not been altered to the extent that major life history pathways, such as adult migration and spawn timing, have been significantly changed.  All historic pathways are likely present.  We have rated this population at low risk for this metric.
B.1.b.  Phenotypic variation
Limited data are available to directly assess changes in phenotypic variation.  We used habitat changes to infer potential changes in phenotypic traits resulting from habitat changes.  There are no in basin habitat changes that appear to be significant enough to result in phenotypic changes.  The hatchery program selectively removes fish from the late part of the run and run timing as well as spawn timing of hatchery fish is shifted later compared to natural-origin fish.  Due to the potential phenotypic effects of the hatchery program we have rated the Imnaha River population at moderate risk.
B.1.c.  Genetic variation
The Imnaha River population has been rated at moderate risk for genetic variation.  The hatchery fish are not significantly diverged from natural-origin fish.  Analyses reveal much lower interannual variation within this population than is seen for some other populations.  The Imnaha River natural-origin fish are not significantly different from many Snake River hatchery samples.  However, introgression from other Snake River hatchery stocks does not explain this similarity.  Extensive sampling of hatchery fish in the Imnaha River basin since the mid-1980s indicates that few, if any, stray hatchery fish are present in this population.
B.2.a.  Spawner composition
(1)  Out-of-ESU spawners:  Over the past three generations (1991-2005), we have recovered a total of five marked out-of-ESU stray hatchery fish.  It was determined that two of the strays originated from Rapid River Fish Hatchery in Idaho, two from Lookingglass Fish Hatchery in NE Oregon, and one from a release in Youngs Bay near the mouth of the Columbia River.  The mean percentage of out-of-ESU strays over the past three generations was 0.2%.  We have rated this metric at low risk.
(2) Out-of-MPG spawners from within the ESU:  There have been no out-of-MPG strays from within the ESU recovered in the Imnaha River.  We have rated this metric at very low risk.
(3) Out-of-population spawners from within the MPG:  Over the past three generations, we have recovered a total of four out-of-population strays from within the MPG.  Two strays were from the Lostine River hatchery stock and two were from the Catherine Creek hatchery stock.  The mean percent of out-of-population strays over the past three generations was less than 0.1%.  We have rated this metric at low risk.
(4) Within-population hatchery spawners:  The Imnaha River hatchery program has been operating since 1982.  The program utilized natural-origin Imnaha River Chinook salmon initially and now uses both hatchery and natural-origin fish for broodstock.  Hatchery fish have comprised a significant proportion of natural spawners.  Over the past three generations, hatchery fish have comprised 51.6% of the natural spawners.  We have characterized this program as not using “best management practices” because broodstock collection is selective for later returning fish and natural-origin fish have averaged only a small fraction of the hatchery broodstock spawned annually.  We have rated this metric at high risk.
The overall rating for spawner composition is high risk due to the high proportion of hatchery-origin fish from within the population that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic distribution of the Imnaha River spring/summer Chinook salmon population encompassed three ecoregions (Figure 3.2.6–6) that accounted for greater than 10% of the distribution.  Current distribution is nearly identical to historic and there has not been any substantial change in ecoregion distribution (Table 3.2.6–3).  We have rated this metric at low risk.


[image: Map showing the EPA level 4 ecoregion representation of the population.  64.5% of the current spawning occurs within Canyons and Dissected Highlands.  Another 21.6% occurs within Canyons and Dissected Uplands.  The remaining 16.8% occurs within Mesic Forest Zone.]Table 3.2.6– 3.  Imnaha River spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.Figure 3.2.6– 6.  Imnaha River spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	60.8
	60.8
	64.5

	Canyons and Dissected Uplands
	22.9
	22.9
	21.6

	Mesic Forest Zone
	16.4
	16.4
	16.8



B.4.a.  Selective change in natural processes or selective impacts

Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Imnaha River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery:  Hatchery production has been ongoing in the Imnaha River population since 1982 when initial broodstock were collected under the Lower Snake River Compensation Plan (LSRCP).  In many years, installation of the weir occurs after a significant component of the run has passed the weir site.  The Oregon Department of Fish & Wildlife (ODFW) has estimated that an average of 38% of the run passes the weir site prior to installation.  Late weir installation results in selective removal of adults from the late part of the run, thus the adult migration and spawn timing traits are affected. 
Adult migration timing:  The selective removal of late returning adults results in moderate selection intensity and adult migration timing has high heritability.  In addition spawn timing is also affected as a correlated trait.  The rating for this trait is high risk.
Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, adult and juvenile migration periods are typically earlier than when temperature limitations occur in the lower river.  Therefore, the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Imnaha River population and the overall risk is low.
Migration timing of juvenile Chinook salmon is rated as having a moderate risk of selective impact due to hydropower actions.  Adult migration timing is rated as having a high risk of selective impact due to hatchery actions.  Therefore, the overall rating of the selective impacts metric for this population is high risk.
Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is at Moderate Risk for the Imnaha River population (Table 3.2.6–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) is low risk.  The current spawning distribution mimics the intrinsic distribution.  The population is distributed throughout a large reach of the mainstem Imnaha River and good continuity exists in the distribution without any gaps.
The rating for Goal B (maintaining natural levels of variation) is moderate risk.  This Goal B rating was primarily driven by four metrics: phenotypic changes, genetic variation, spawner composition, and hatchery selective effects on adult migration timing.  The genetic variation rating of moderate risk was a result of low within-population interannual variation.  The spawner composition rating of high risk is a result of a long-term high natural spawner hatchery fraction of Imnaha River hatchery fish (Table 3.2.6–5).  Hatchery selective change was rated as high risk due to the selective nature of broodstock collection.
Table 3.2.6– 4.  Imnaha River spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk
(Mean = –0.25)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	L (1)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	H (-1)
	H (-1)
	H (-1)
	
	




Overall Viability Rating
The Imnaha River spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.2.6–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 380, which is only 51% of the minimum abundance threshold of 750.  The 20-year geometric mean productivity (0.79 R/S; Table 3.2.6–6) is well below the viability target of 1.76 R/S and is in the high risk zone.  The overall spatial structure and diversity rating is at Moderate Risk due to phenotypic, genetics and hatchery influence on spawner composition and selectivity metrics.
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	Very Low
	Low
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	High
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	HV
	HV
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	V
	V
	V
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	Moderate
(6 – 25%)
	M
	M
	M
	HR
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(>25%)
	HR
	HR
	HR Imnaha River
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Figure 3.2.6– 7.  Imnaha River spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Imnaha River Spring/Summer Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.6– 5.  Imnaha River spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.6–6).
[image: ]
Table 3.2.6– 6.  Imnaha River spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.2.6– 7.  Imnaha River spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.2.6– 8.  Imnaha River spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.2.6– 9.  Imnaha River spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in calculating current productivity.  Data were adjusted for marine survival.  Function labeled “current” is Hockey Stick function derived by fixing slope of ascending limb at geometric mean productivity at low to moderate abundance (Table 3.2.6–2) and fitting capacity estimate to data series.

3.2.7 [bookmark: _Toc441244674]Current Status Assessments – Lookingglass Creek Spring Chinook Salmon Population 
The Lookingglass Creek spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.7–1) is one of two extirpated populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: Map showing the population boundary, water bodies, intrinsic potential, current spawning areas, spawning area types, and natural barriers.  This population is  extirpated.]
Figure 3.2.7– 1.  Lookingglass Creek spring Chinook salmon population boundary and minor spawning area (MiSA).
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lookingglass Creek population as “basic” in size based on historical habitat potential (Table 3.2.7–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.9 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lookingglass Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.2.7– 1.  Lookingglass Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	246

	Stream lengths km (total) a
	143

	Stream lengths km (below natural barriers) a
	89

	Branched stream area weighted by intrinsic potential (km2)
	0.019

	Branched stream area km2 (weighted and temp. limited) b
	0.019

	Total stream area weighted by intrinsic potential (km2)
	0.071

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.071

	Size / Complexity category
	Basic / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
The Lookingglass Creek population is extinct due to operations of Lookingglass Hatchery and the early management practices of the hatchery program in Lookingglass Creek.  At the time the hatchery began operations in 1982, there were few natural-origin fish returning.  Un-marked Rapid River hatchery fish, which had been released in the late 1970s, were also returning to the hatchery.  All returns to the hatchery were trapped and used for broodstock and there were no attempts to distinguish or segregate the natural-origin Lookingglass Creek fish from the early releases of Rapid River and Carson stock hatchery fish.  In most years since the early 1980s, there have been significant numbers of hatchery fish spawning in Lookingglass Creek.  Although natural-origin fish have continued to return to Lookingglass Creek Hatchery each year, their origin is believed to be primarily from naturally spawning hatchery fish.
Spatial Structure and Diversity
The ICTRT has identified no major spawning areas (MaSAs) and one minor spawning area (MiSA) within the Lookingglass Creek spring Chinook salmon population.  No modeled temperature limitations exist within the MiSA for this population.  It should be noted that the mainstem of the Grande Ronde River provided significant rearing capacity for Lookingglass Creek juvenile spring Chinook salmon that migrated from Lookingglass Creek in the late summer and fall of the first year of life.  There are no spatial structure/diversity metrics rated for this population because it is extinct.  The current spawning distribution map (Figure 3.2.7–2), the ecoregion distribution figure (3.2.7–3) and ecoregion distribution table (3.2.7–2) are all based on the historical distribution.  
Factors and Metrics
A.1.a. Number and spatial arrangement of spawning areas  
The Lookingglass Creek population has no MaSAs and one MiSA.  A population that occupies one or less MaSA is considered high risk.  It should be noted that the mainstem of the Grande Ronde River provided significant rearing capacity for Lookingglass Creek juvenile spring Chinook salmon that migrated from Lookingglass Creek in the late summer and fall of the first year of life.  There are no spatial structure/diversity metrics rated for this population because it is extinct.  The current spawning distribution map (Figure 3.2.7–4) and the ecoregion distribution figure (3.2.7–5) and table (3.2.7–3) are all based on the historical distribution.   
Factors and Metrics
A.1.a. Number and spatial arrangement of spawning areas  
[image: Map showing the spawning area type, spawning reach type, and spawning area use.  This population is extirpated due to the operations of Lookingglass Creek Hatchery.]Not rated as this population is functionally extirpated.Figure 3.2.7– 2.  Lookingglass Creek spring Chinook salmon population historical spawning distribution and spawning area occupancy

A.l.b. Spatial extent or range of population
Not rated as this population is functionally extirpated.
A.1.c. Increase or decrease in gaps or continuities between spawning areas  
Not rated as this population is functionally extirpated.
B.1.a. Major life history strategies
Not rated as this population is functionally extirpated.
B.1.b. Phenotypic variation 
Not rated as this population is functionally extirpated.
B.1.c. Genetic variation
Not rated as this population is functionally extirpated.
B.2.a. Spawner composition
Not rated as this population is functionally extirpated.

B.3.a. Distribution of population across habitat types 
Not rated as this population is functionally extirpated.
[image: Map showing the EPA level 4 ecoregion representation of the population.  This population is functionally extirpated due to hatchery activities.]Figure 3.2.7– 3.  Lookingglass Creek spring Chinook salmon population historical spawning distribution across EPA level IV ecoregions.


Table 3.2.7– 2.  Lookingglass Creek spring Chinook salmon population historical proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	100
	100
	83.7

	Mesic Forest Zone
	0
	0
	16.3



B.4.a. Selective change in natural processes or selective impacts
Not rated as this population is functionally extirpated.
Spatial Structure and Diversity Summary
No spatial structure and diversity metrics were evaluated for this population as it is classified as functionally extirpated.
Overall Viability Rating
The Lookingglass Creek spring Chinook salmon population is classified by the ICTRT as functionally extirpated.







0. [bookmark: _Toc205106022][bookmark: _Toc441244675]
  Current Status Assessment – Big Sheep Creek Spring Chinook Salmon Population 
The Big Sheep Creek spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.8–1) is functionally extirpated and was one of eight populations (six currently extant) in the Grande Ronde-Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
[image: Map showing the population boundary, water bodies, intrinsic potential, spawning area types, and natural barriers.  The population is functionally extirpated.] Figure 3.2.8– 1.  Big Sheep Creek spring Chinook salmon population boundary and minor spawning area (MiSA).

The Interior Columbia Technical Recovery Team (ICTRT) classified the Big Sheep Creek population as “basic” in size based on historical habitat potential (Table 3.2.8–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.9 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Big Sheep Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.2.8– 1.  Big Sheep Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	886

	Stream lengths km (total) a
	356

	Stream lengths km (below natural barriers) a
	332

	Branched stream area weighted by intrinsic potential (km2)
	0.070

	Branched stream area km2 (weighted and temp. limited) b
	0.070

	Total stream area weighted by intrinsic potential (km2)
	0.261

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.261

	Size / Complexity category
	Basic / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current (1964-2005) total spawner abundance (number of adult spawners in natural production areas) has ranged from 0 in several years after 1990 to 1,591 in 1966 (Figure 3.2.8–2).  Abundance estimates are based on expanded redd counts.  Estimates of abundance of adult spring Chinook salmon spawners are based on redds observed during spawning ground surveys conducted annually in Big Sheep and Lick creeks.
Spawning ground surveys have been conducted once annually in standard index survey reaches in Big Sheep and Lick creeks beginning in 1964 (Tranquilly et al. 2004).  There were surveys conducted prior to 1964, but they were not temporally and spatially consistent.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry & F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  In Big Sheep Creek from 1964-1985, only a 4.0 mile standardized index survey was conducted.  Beginning in 1986, additional reaches have been surveyed annually.  From 1986-1989 and 1993-2005, surveys were conducted over a 13.0 mile section from the Highway 40 Bridge to Coyote Creek, the area known to contain most of the spawners.  For the period 1990-1992, a 9.0 mile section from the Highway 40 Bridge downstream was surveyed.
To account for spawning activity in unsurveyed reaches in Big Sheep Creek, we estimated the total number of redds each season by expanding redd counts in surveyed areas with an average proportion of redds for the unsurveyed reaches.  To develop the spatial expansion factor for years when only index surveys were conducted (1964-1985), we used the 1986-1989 and 1993-2005 data of complete area surveys to calculate the average proportion of total redds observed outside the index area.  Supplemental surveys were conducted in 1955-1956 and 2004-2005 to assess the extent of spawning that occurred after the standard index survey time.  On average, 57.8% of total redds are observed at the time of the index survey.  To account for spawning activity occurring later than that observed during single pass surveys (all years except 2004-2005), we divided total area redd abundance by the average temporal expansion factor (0.578).  In Lick Creek from 1964-1997, a standard 4.0 mile index survey was conducted.  After 1997, an additional 0.5 mile above the index area was surveyed.  The 1964-1997 redd counts were spatially expanded based on the average proportion of total redds outside the index area observed in the 1998-2005 surveys.  Supplemental surveys have been conducted after the index surveys in Lick Creek since 1997 to assess the extent of spawning after the index time.  On average, 45.6% of total redds were observed at the index time.  We made a temporal expansion for the1964-1996 index surveys by dividing the counts by 0.456.  Total annual redd estimates for the Big Sheep Creek population were computed as the sum of the annual estimates for Lick Creek and Big Sheep Creek.  To convert redds to spawning fish, we assumed each redd represented 3.2 fish (including ocean age 1-year jacks) based on the relationship between the number of fish spawning and the number of redds observed upstream of the weir on the Imnaha River.
To estimate the abundance of natural-origin adult progeny on the spawning grounds each season, we subtracted hatchery-origin fish from total spawner abundance.  The proportion of adult hatchery-origin fish on the spawning grounds was estimated from carcass recoveries and observations of fin clips and coded wire tags (CWTs).  To estimate abundance of progeny for each brood year, we apportioned natural-origin adult spawners into brood years using observed age-at-return.  Age composition of adults on the spawning grounds is determined from analysis of scales collected from carcasses on the spawning grounds.  Scale samples from the Big Sheep Creek population are limited on an annual basis.  Therefore, we calculated an average annual age structure from pooled samples across all years.  We used the average annual age structure to apply to each return year.
Recent year natural-origin spawners include recruits originating from naturally spawning parents and hatchery fish of Imnaha River hatchery stock origin.  In most years since 1997, Imnaha River hatchery adults that were collected at the Imnaha River weir have been planted in Big Sheep Creek and Lick Creek.  Hatchery fish have comprised a significant proportion of natural spawners since 1993 in some years.  Natural-origin spawners have comprised an average of 82% since 1964, and the recent 10-year proportion of natural-origin spawners is 38% (Table 3.2.8–2).


[image: Spawner abundance etimates for this population from 1963 to 2005.  On the plot, abundance estimates have declined steadily since the late 1960s.]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was four (Table 3.2.8–2).  During the period 1980-1999, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in Big Sheep Creek ranged from 0.00 in 1993 to 6.77 in 1980.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 0.24 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.2.8–2). Figure 3.2.8– 2.  Big Sheep Creek spring Chinook salmon spawner abundance estimates (1963-2005).

Table 3.2.8– 2.  Big Sheep Creek spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	4
	(0-170)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.38
	(0.13-0.63)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.24
	(0.13-0.63)
	0.42

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	0.50
	
	0.32

	Trend Statistics c
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	n/a
	n/a
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	n/a
	n/a
	n/a

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	n/a
	n/a
	n/a


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the population size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.  For this population, no points were excluded, as the parent spawner numbers were all below 375.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
c. Recent trend analyses not applicable (n/a) - no redds were observed in surveys in 4 out of 6 years between 1990 and 1995. Redd counts in more recent years are almost exclusively hatchery-origin.
[image: ]The Big Sheep Creek spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.8–3).
The abundance of natural-origin Big Sheep Creek spring Chinook salmon trended sharply downwards in the 1970s, reaching extremely low levels.  No natural-origin returns were estimated for spawning escapements in five return years since 1993.  The ICTRT classifies this population as functionally extirpated; average trend statistics for the most recent 20 years were not calculated for this population.Figure 3.2.8– 3.  Big Sheep Creek spring Chinook salmon population current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
[image: Map showing the Minor Spawning Area of the functionally extirpated population.]Current spawning distribution is believed to be reduced from historic with loss of spawning in the lower reaches of Big Sheep Creek (Figure 3.2.8–2).  Current spawning occurs in Big Sheep Creek from the headwaters downstream to the confluence with Coyote Creek and in the lower 4.5 miles of Lick Creek.  No hatchery releases occurred in Big Sheep Creek prior to 1993.  Imnaha River hatchery adults have been outplanted into Big Sheep and Lick creeks in some years beginning in 1993.  In recent years, almost all of the spring Chinook salmon spawning in Big Sheep Creek have been of hatchery-origin.Figure 3.2.8– 4.  Big Sheep Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.


Factors and Metrics
A.1.a. Number and spatial arrangement of spawning areas  
The ICTRT historical potential analysis identified no major spawning areas (MaSAs) and one minor spawning area (MiSA) within the Big Sheep Creek spring Chinook salmon population.  No modeled temperature limitations exist within the MiSA for this population.  A population that occupies one or less MaSA is considered high risk for this metric.
A.l.b. Spatial extent or range of population
The current spawner distribution is reduced relative to historic and the one MiSA is occupied only in the upper portion.  There has been some reduction in distribution with no current spawning in the lower reaches of Big Sheep Creek (Figure 3.2.8–4).  The population is rated at moderate risk for this metric.
A.1.c. Increase or decrease in gaps or continuities between spawning areas  
Current distribution is reduced from historic due to loss of spawning in the lower reaches of Big Sheep Creek.  The reduced range has increased the gap significantly between Big Sheep Creek and the Imnaha River population.  The population is rated at moderate risk.
B.1.a. Major life history strategies
Limited information exists to evaluate changes in life history pathways.  We used habitat changes to infer changes in life history strategies.  Habitat changes in Big Sheep Creek have resulted in temperature and hydrograph changes.  However, the changes have not been to the extent that they would alter major life history pathways.  We have rated this metric at low risk.
B.1.b. Phenotypic variation 
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  Changes in the hydrographs and temperatures of the mainstem Snake and Columbia rivers have altered survival rates and relationships of migration timing and survival, but probably not to the extent that any traits have been lost.  Out-planting of Imnaha River spring/summer Chinook salmon, with later migration timing and older average age-at-return than spring Chinook salmon, has likely influenced the endemic phenotypic traits of Big Sheep Creek spring Chinook salmon.  The introgression of Imnaha River and Big Sheep Creek Chinook salmon will result in significant change in phenotypic variability.  We have rated this metric at moderate risk because the means of two or more traits have likely changed and variability has been altered.
B.1.c. Genetic variation
There are no genetic data for Big Sheep Creek; therefore this metric is rated at moderate risk.  With significant out-planting of Imnaha River Chinook salmon into the Big Sheep Creek population we expect the population to become identical to the Imnaha River population over time.
B.2.a. Spawner composition
(1)  Out-of-ESU spawners:  There have been no out-of-ESU strays recovered in the Big Sheep Creek population.  This metric is rated at very low risk.
(2) Out-of-MPG spawners from within the ESU:  There have been no out-of-MPG strays from within the ESU recovered in the Big Sheep Creek population.  This metric is rated at very low risk.
(3) Out-of-population spawners from within the MPG:  From 1991-2005, the mean percent of out-of-population natural spawners recovered in the Big Sheep Creek population was 46.8.  These fish were Imnaha River hatchery-origin.  With this level of out-of-population spawners the metric is rated at high risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, thus the metric is rated at very low risk.  
The overall rating for spawner composition is high risk due to the high risk of out-of-population strays that spawn naturally in this population.
B.3.a. Distribution of population across habitat types 
The intrinsic distribution of the Big Sheep Creek population encompassed three ecoregions, all of which accounted for greater than 10% of the distribution (Figure 3.2.8–5).  There has been a substantial reduction in the use of the Canyons and Dissected Uplands ecoregion as a result of the reduced spawning distribution in lower Big Sheep Creek (Table 3.2.8–3).  With a substantial reduction in one of three ecoregions, the population is rated at low risk for this metric.
[image: Map showing the EPA level 4 ecoregion representation for the population.  This population is functionally extirpated by hatchery influence.]Figure 3.2.8– 5.  Big Sheep Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.2.8– 3.  Big Sheep Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	21.6
	21.6
	47.7

	Canyons and Dissected Uplands
	61.1
	61.1
	33.9

	Mesic Forest Zone
	17.3
	17.3
	18.4



B.4.a. Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Imnaha River that could impact returns to Big Sheep Creek.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatchery:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, adult and juvenile migration periods are typically earlier than when temperature limitations occur in the lower river.  Therefore, the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Imnaha River population and the overall risk is low.
Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the selectivity metric are rated low risk for all traits.  Therefore, the overall rating of the selective impacts metric for this population is low risk.

Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is Moderate Risk for the Big Sheep Creek population (Table 3.2.8–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was moderate risk.  This risk rating is a result of the intrinsic high risk of a small linear population that has little habitat quantity and only one MiSA.  In addition, there has been a reduction in the spawning distribution with loss of utilization in the lower reaches of Big Sheep Creek.
The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This overall rating was driven by moderate ratings for phenotypic variation resulting from introgression of Imnaha River spring/summer Chinook salmon into the Big Sheep Creek spring Chinook salmon population, absence of genetics data, and a high risk rating for spawner composition due to the high fraction of Imnaha River hatchery Chinook salmon in the Big Sheep Creek population.
Table 3.2.8– 4.  Big Sheep Creek spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Moderate Risk
(Mean = –0.33)

	Moderate Risk
(Mean = –0.33)
	Moderate Risk

	A.1.b
	M (0)
	M (0)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	H (-1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Big Sheep Creek spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.2.8–6).  The 10-year geometric mean abundance of natural-origin spawners is 4, which is less than 1% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (0.29 R/S; Table 3.2.8–6) is substantially less than the 1.90 R/S required at the minimum abundance threshold.  The Big Sheep Creek population has one of the lowest productivities in the ESU and is at High Risk for overall abundance and productivity.  The overall spatial structure and diversity rating is at Moderate Risk due to ratings for phenotypic changes and spawner composition (Table 3.2.8–5).  Given the recent and proposed future out-planting of Imnaha River hatchery spring/summer Chinook salmon into this population and the extremely low natural-origin abundance, the population may be functionally extirpated.
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Figure 3.2.8– 6.  Big Sheep Creek spring Chinook salmon risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).
  


Data Summary – Big Sheep Creek Spring Chinook Salmon 
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.2.8– 5.  Big Sheep Creek spring Chinook salmon abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.8–6).
[image: ]
  
Table 3.2.8– 6.  Big Sheep Creek spring Chinook salmon geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes)
[image: ]

Table 3.2.8– 7.  Big Sheep Creek spring Chinook salmon stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]
[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]
















Figure 3.2.8– 7.  Big Sheep Creek spring Chinook salmon stock recruitment curves.  All available R/S data were used in estimating the current productivity for this population.  Data were not adjusted for marine survival.

[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]
















Figure 3.2.8– 8.  Big Sheep Creek spring Chinook salmon stock recruitment curves.  All available R/S data were used in estimating current productivity.  Data were adjusted for marine survival.  Function labeled “current” is Hockey Stick function derived by fixing slope of ascending limb at geometric mean productivity at low to moderate abundance (Table 3.2.8–2) and fitting capacity estimate to data series.
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 Current Status Summary – South Fork Salmon River Spring/Summer Chinook Salmon MPG
[image: Map showing the location of the South Fork Salmon River MPG spring/summer chinook populations in relation to the rest of the ESU, major waterbodies, and mainstem dams.]The South Fork Salmon River MPG includes four independent populations (Figure 3.3–1).  Independent populations in the MPG include the East Fork South Fork Salmon River, Little Salmon River, Secesh River and South Fork Salmon River Mainstem.  The ICTRT classified the South Fork Salmon River Mainstem and East Fork South Fork Salmon River populations as large in size and complexity, while the other two populations are classified as intermediate (Table 3.3-1).  The Little Salmon River population, which includes spring and summer run Chinook salmon, is included in this MPG on the basis of geographic proximity (ICTRT 2007).Figure 3.3– 1.  South Fork Salmon River MPG spring/summer Chinook salmon populations.  See Table 3‑1 for list of Map Population Codes.

Hatchery supplementation programs have targeted natural production areas in two of the three independent populations within the South Fork Salmon River drainage – the South Fork Salmon River mainstem and the East Fork South Fork Salmon River populations.  The South Fork Salmon River mainstem population is also influenced by a harvest mitigation program (segregated hatchery program) that utilizes within-population stock.  The Secesh River population is managed for natural-origin production; however, hatchery-origin strays have been documented in the population in recent years (Rabe et al. 2006). 
A spring Chinook salmon segregated hatchery mitigation program is operated on the Rapid River within the Little Salmon River population.  The Rapid River upstream from the Rapid River Hatchery weir supports naturally produced summer run Chinook salmon, with annual returns of 200 to 400 adult salmon.  The remainder of the Little Salmon population consists of naturally produced putative spring run fish.
A particular population may appear in every viable MPG scenario when applying the ICTRT MPG-level criteria because of unique characteristics of the population.  If a population appears in every viable MPG scenario, it absolutely must achieve a viable state before the MPG could be deemed viable.  One of the populations in the MPG (Little Salmon River) is categorized as a spring/summer run type; the other three are summer run only.  The Little Salmon River population would need to be viable for the MPG to be considered viable based on the ICTRT (2007) MPG-level viability criteria because of its unique life-history strategy in the MPG.  However, the viability of this MPG is considered to be more dependent on production from summer run type populations within the South Fork Salmon River drainage, rather than the inclusion of a minor amount of spring run type production from outside of the main drainage.  The entire Little Salmon River population is not directly connected to or affiliated with the core South Fork Salmon River production area, and the production areas considered to be historically spring run type are small tributaries flowing into the main Salmon River, which separately are too small to be considered independent populations.  Therefore, viability of this MPG is tied to the major summer run production areas within the South Fork Salmon River drainage and would need to include the Secesh River population to meet the MPG-level requirement that one of the two intermediate-size populations be viable.
Table 3.3– 1.  Viability assessments for Snake River spring/summer Chinook salmon populations in the South Fork Salmon River MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	South Fork Salmon River
	Extant
	601
	1,000
	1.20
	1.58
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Secesh River
	Extant
	403
	750
	1.21
	1.76
	High
	Low
	Low
	Low
	HIGH RISK

	E. Fork S. Fork Salmon
	Extant
	164
	1,000
	1.15
	1.58
	High
	Low
	Low
	Low
	HIGH RISK

	Little Salmon River
	Extant
	Insufficient data
	500
	Insufficient data
	2.21
	High
	Low
	Low
	Low
	HIGH RISK



Independent population viability assessments were completed for each of the four populations in the MPG.  The South Fork Salmon River spring/summer Chinook salmon MPG currently does not meet MPG-level viability criteria.  A minimum of two of the four independent populations in the MPG must be considered viable, and one of those must be rated as highly viable.  None of the four populations in the MPG were rated as viable based on the viability assessments (Table 3.3-1).
All three of the extant populations in this MPG are rated high risk.  Reduced risk levels are necessary for abundance and productivity (A/P) criteria for all four populations before the MPG can begin to approach viable status.  Survival rate increases that lead to increases in A/P risk ratings would reduce the populations extinction risk; the MPG cannot be rated viable without any of the populations demonstrating reduced A/P risk relative to the viability curve.  Spatial structure and diversity (SS/D) risk is characterized as low enough for two of the populations to achieve highly viable status.  Figure 3.3-2 summarizes the viability assessments for the four populations in the South Fork Salmon River spring/summer Chinook salmon MPG.  The composite SS/D risks for all populations in the South Fork Salmon River MPG are summarized in Table 3.3–2. 
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Figure 3.3– 2.  South Fork Salmon River MPG population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – at High Risk (does not meet viability criteria).
Table 3.3– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the South Fork Salmon River MPG populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	South Fork Salmon River
	L
	VL
	L
	L
	L
	M
	H (a.4)
	L
	L

	Secesh River
	M
	L
	L
	VL
	L
	L
	L
	L
	L

	East Fork South Fork Salmon River
	L
	VL
	L
	VL
	L
	L
	M (a.4)
	L
	L

	Little Salmon River
	M
	L
	L
	VL
	L
	L
	L
	L
	L


 (a.4): Due to influence of naturally spawning hatchery-origin fish from within the population.
The ICTRT metric for current population abundance is the most recent 10-year geometric mean of natural-origin spawner estimates (Table 3.3–1).  Spawner abundance data series are available for three of the four populations in the South Fork Salmon River spring/summer Chinook salmon MPG and are based on annual redd count surveys conducted by the IDFG along with weir counts and adult mark-recapture estimates generated by Nez Perce Tribal Fisheries.  The most recent 10-year geometric means for South Fork Salmon River Chinook salmon populations have shown increases, largely driven by the relatively high levels of natural-origin returns in 2001-2003.  Although annual returns for some populations in this MPG exceeded the levels associated with their minimum spawning thresholds, the 10-year geometric means have remained well below those minimums.  Trends in running 10-year geometric mean abundance estimates generally follow a similar pattern across spring/summer Chinook salmon populations in the MPG: relatively high returns in the late 1950s through the late 1960s followed by a steep decline through the early 1980s  (Figure 3.3-3).  The patterns in 10-year geometric mean natural [image: ]abundance estimates for these populations have been relatively flat since the early 1980s.  


































Figure 3.3– 3.  South Fork Salmon River MPG summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin, and 10-year geometric mean natural-origin) from 1955-2005.

Two metrics that express average trends in abundance were calculated for each population spawner abundance series with sufficient data (see individual population sections for detailed results).  Short term trend metrics were calculated for the period 1990 through the most recent year with an available spawning abundance estimate (Table 3.3–3).  
Table 3.3– 3.  Short term trends in natural abundance metrics for populations in the South Fork Salmon River spring/summer Chinook salmon MPG.  Starting year for trend calculations is 1990.  To illustrate influence of hatchery spawner assumptions, alternative population growth rate estimate calculated assuming hatchery spawners are not effectively contributing to natural production (shaded columns).
	Population
	Years
	Trend in Spawners
(ln spawners vs. year)
	Population Growth Rate
(assumed hatchery spawner effectiveness = 1.0)
	Population Growth Rate (assumed hatchery spawner effectiveness =  0.0)

	
	
	Slope
	Prob.>1
	λ
	Prob.>1
	λ
	Prob.>1

	South Fork Salmon River
	1990-2003
	1.09
	0.95
	0.93
	0.37
	1.07
	0.62

	Secesh River
	1990-2005
	1.12
	0.99
	1.09
	0.71
	1.10
	0.73

	East Fork South Fork Salmon River
	1990-2005
	1.09
	0.71
	1.10
	0.73
	1.03
	0.58

	Little Salmon River
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a


The recent patterns in the running 10-year geometric mean abundance are also reflected in the trend statistics.  Three of the four populations in this MPG had sufficient data to calculate both sets of short term trend metrics.  Since 1990, the trend in natural-origin spawners (ln abundance metric) has been positive for all three population data series available for this MPG, with the rate of increase averaging around 10% per year for each population.  The population growth rate metrics were also positive for two of the populations.  The population growth rate (λ) metrics for the other population data series in this MPG, the South Fork Salmon River mainstem, reflected the relatively high proportion of hatchery-origin fish on the spawning grounds since the late 1980s.  Assuming that hatchery-origin spawners are contributing to natural production at the same rate as natural-origin fish, the average annual population growth rate for the South Fork Salmon River population has been 0.93 since 1990, with a 0.37 probability that the actual value was greater than 1.0.  Assuming that hatchery spawners did not contribute to natural production, the population growth rate estimate is 1.07 (0.62 probability the actual average exceeded 1.0).  
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 Current Status Assessment – South Fork Salmon River Summer Chinook Salmon Population 
The South Fork Salmon River summer Chinook salmon population (Figures 3.3.1–1 and 2) is one of four extant populations in the South Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: Map showing the population boundaries, waterbodies, intrinsic potential, current occupation status, spawning area type, and natural barriers.  ]Figure 3.3.1– 1.  South Fork Salmon River summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the South Fork Salmon River population as “large” in size based on historical habitat potential (Table 3.3.1–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the South Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
[image: Map showing the core areas of the population, the waterbodies, intrinsic potential, spawning area types, and natural barriers.  ]
Figure 3.3.1– 2.  South Fork Salmon River summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) core spawning areas.

Table 3.3.1– 1.  South Fork Salmon River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,678

	Stream lengths km (total) a
	1411

	Stream lengths km (below natural barriers) a
	780

	Branched stream area weighted by intrinsic potential (km2)
	0.418

	Branched stream area km2 (weighted and temp. limited) b
	0.418

	Total stream area weighted by intrinsic potential (km2)
	0.729

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.729

	Size / Complexity category
	Large / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current (1957-2001) natural abundance (number of adult spawners in natural production areas) has ranged from 112 in 1995 to 4,517 in 1960 (Figure 3.3.1–2).  Annual abundance estimates for the South Fork Salmon River were based on expanded redd counts.  The Idaho Department of Fish and Game (IDFG) has surveyed four contiguous index reaches within the South Fork Salmon River drainage for spring and summer Chinook salmon spawning (IDFG #NS 26, 27, 28, & 29).  The index areas cover virtually the entire historical spawning habitat identified for this population based on the habitat potential analyses.    
Two contiguous index areas (IDFG #NS 28 & 29) covering the lower mainstem from the confluence with the East Fork upstream to Blackmare Creek (a total of 29.6 km) have been consistently surveyed since 1957.  The Blackmare Creek confluence is the lower end of IDFG Index Area NS-27.  From 1957 through 1983, NS-27 surveys covered the approximately 26 km between Blackmare Creek and the Knox Bridge crossing.  The IDFG began operating an adult weir approximately 2 km below Knox Bridge in 1984.  The upper boundary of NS-27 was shifted downstream to the weir beginning with the 1984 survey.  The IDFG Index area NS-26 covers the upper mainstem of the South Fork, terminating at the confluence with Rice Creek.  Prior to 1983, the lower boundary for NS-26 surveys was Knox Bridge.  From 1984 to present the lower boundary was shifted downstream 2 km to the Salmon River weir location, resulting in a survey reach length of approximately 16.2 km.  We used results from annual redd surveys conducted by Nez Perce tribal fisheries department (multi-pass) for this section (mainstem above the weir) to reconstruct returns for years beginning in 1996.  
We applied the South Fork average fish per redd (2.31) to the annual redd counts summed over the South Fork mainstem index areas to generate estimated spawners (Table 3.3.1–2).  In recent years there have been substantial returns from hatchery reared fish that were released into the upper section of the South Fork population.  Estimates of natural-origin/hatchery-origin proportions on the spawning grounds for return years 1992-2005 were based on carcass survey results (J. Hesse, Nez Perce Tribe, pers. comm.).  Estimated hatchery contributions based on these surveys were aggregated by section (above the weir, immediately below the weir and the lower river) and applied to the expanded number of adults for the corresponding index area.  Estimates of the number of hatchery fish released above the weir were reconstructed from IDFG hatchery records (P. Hassemer, IDFG, pers. comm.).  Direct estimates of hatchery proportions in the index reaches below the hatchery weir are not available for years prior to 1996.  We assumed that the proportional relationships between number of hatchery fish spawning in each of the two areas and the number of hatchery fish arriving at the South Fork weir for recent years (1996-2005) applied to the 1981-1995 return years and calculated reach-specific estimates based on annual returns to the weir.  The multipliers were .053 for the middle section below the weir and .020 for the lower section.  
Age composition estimates were based on length frequency analysis of carcasses sampled on the spawning grounds (Poverty Flat data series in spreadsheet SvR chs 10_26_2003 provided by C. Petrosky, IDFG; methods documented in Beamesderfer et al. 1997).  When fewer than 20 carcasses were sampled in a given year, the average age composition for the series was applied. 

Recent year natural spawners include recruits originating from naturally spawning parents and some hatchery fish originating from a local stock mitigation hatchery program operated in the basin.  Furthermore, a Chinook salmon supplementation research program was releasing natural-origin and supplementation program adults upstream of the weir located near Cabin Creek.  Spawners originating from naturally spawning parents have comprised an average of 83% since 1958, while the most recent 10-year average is 60% (Table 3.3.1–2). 


[image: ]Abundance in recent years has been variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 601 (Table 3.3.1–3).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the South Fork Salmon River ranged from 0.15 in 1990 to 4.61 in 1983.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1979-1998) geometric mean productivity was 1.20 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.3.1–2). Figure 3.3.1– 3.  South Fork Salmon River summer Chinook salmon population spawner abundance estimates (1958-2003).

Table 3.3.1– 2.   South Fork Salmon River summer Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	601
	(112-1873)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.60
	(0.36-0.77)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.20
	(0.84-1.71)
	0.20

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.73
	
	0.62

	Trend Statistics (1990-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.05
	(1.01-1.10)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.99
	(0.74-1.33)
	0.47

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.09
	(0.83-1.43)
	0.80


a. Delimited productivity excludes any recruit/spawner pair where the spawner number > 75% of the minimum size threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The South Fork Salmon River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.3.1–4).

The abundance of natural-origin spawners in the South Fork Salmon River summer Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 5% per year (Table 3.3.1–2).  The general pattern in natural-origin returns is similar to the patterns for the other two populations within the South Fork Salmon River drainage (Secesh River and East Fork South Fork Salmon River).  The number and proportions of hatchery spawners in natural spawning areas has been at relatively high levels over the most recent twenty year period, averaging nearly 40%.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been slightly below replacement (0.99, 47% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the South Fork Salmon River population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption results in an estimate average population growth rate of 1.09.Figure 3.3.1– 4.  South Fork Salmon River summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified two major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the South Fork Salmon River summer Chinook salmon population (Figure 3.3.1–5).  Nearly all spawning occurs in the mainstem South Fork Salmon River upstream of the East Fork South Fork Salmon River.  The two areas of concentrated spawning are Poverty Flat and Stolle Meadows. 
 [image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Middle South Fork Salmon MaSA has the greatest proportion of the spawning areas at 50%.
]Factors and MetricsFigure 3.3.1– 5.  South Fork Salmon River summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.

A.1.a.  Number and spatial arrangement of spawning areas
The South Fork Salmon River mainstem population of summer Chinook salmon has two MaSAs (Middle and Upper South Fork) and two MiSAs (Crooked and Warren).  The MaSAs are occupied at both the lower and upper ends.  The MiSAs are not occupied.  This metric is rated low risk because actual spawning is in a non-linear configuration in two MSAs.  Some of the spawning is separated by confluences, however most is in the mainstem South Fork of both MaSAs.
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 on the mainstem South Fork Salmon River from the East Fork South Fork Salmon River upstream to Rice Creek.  The index area counts cover almost the entire mainstem intrinsic habitat in both MaSAs.  This metric is rated very low risk because current spawning distribution mirrors historical.  Both MaSAs are occupied at both the lower and upper ends.
[image: Map showing the two Major Spawning Areas (core population area), and two Minor Spawning Areas.  Both of the Major Spawning areas currently have both upper and lower spawning area use.  Both of the Minor Spawning Areas have current use only outside of the intrinsic potential branches.  ]
Figure 3.3.1– 6.  South Fork Salmon River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been little or no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because all historical MaSAs are occupied, gap distance and continuity have changed none or little, gaps between MaSAs are separated by 10 km or less and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred in the basin.  The effects of sedimentation in the system are not expected to be selective against any major life history strategy and it appears all historic juvenile and adult life history strategies are present.  The metric is rated low risk.  There is some evidence that late season spawners also were present in the population (U.S. Forest Service personnel).  Payette National Forest staff (D. Burns & R. Nelson, pers. comm.) state that there has been a loss of late season spawners in the mainstem South Fork Salmon River from its mouth upstream to the East Fork South Fork Salmon River.  It is not known if the late fall (October) spawners were fall Chinook salmon (a different ESU) or a late returning group of summer run fish.
B.1.b.  Phenotypic variation
Except for the limited information on late fall spawners discussed above, there are no data to indicate that any phenotypic traits have been significantly changed or lost.  The major habitat alteration in the system is increased sedimentation, but it is not likely that this could have resulted in loss of a phenotypic trait.  There are no known major selective pressures which would cause significant changes in or loss of traits.  Because of the evidence that there has been a change in the mean adult run timing, this metric is rated as low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is low interannual variation and all within-population samples are indistinguishable from each other.  If the data suggest that lack of interannual variation is hatchery driven (as opposed to the result of being a large, stable population), this rating should be high risk.  This population clusters with other South Fork Salmon River populations so we rated this metric as moderate risk.
B.2.a.  Spawner composition
Spawner composition is mainly determined from recovery of tags from fish trapped at the weir on the South Fork Salmon River.  Marked fish also are recovered during spawning ground surveys and during sport fishery sampling.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  From 1985-2004, 7,270 marked fish were recovered from the population and a CWT was extracted and read from 7,243 (99.6%) of those fish. 
(1) Out-of-ESU spawners:  Two out-of-ESU strays were recovered across the 7,243 tags that were read.  Those two fish were recovered in 1987 and originated from Eagle Creek National Fish Hatchery (Clackamas River, Oregon).  Both fish most likely were spawned in the hatchery, thus did not spawn naturally.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since no strays have been observed in recent years and the total number observed was very low.
(2) Out-of-MPG spawners from within the ESU:  Eleven out-of-MPG strays were recovered from within the ESU across the 20 years of data reviewed.  One of the strays was a Rapid River stock fish that was reared and released at Lookingglass Fish Hatchery (Grande Ronde/Imnaha Rivers MPG).  Six of the strays were from the Lostine River endemic broodstock program (Grande Ronde/Imnaha Rivers MPG); five of those Lostine River strays were recovered in 2003 and one in 2004.  The remaining four strays were from the Sawtooth Fish Hatchery (Upper Salmon River MPG).  No expansions were done to account for unmarked returns from the respective mark groups.  The distribution of out-of-MPG strays by year was: 1992 – 2, 1995 – 1, 2001 – 1, 2003 – 6 and 2004 – 1.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Seventeen out-of-population strays were recovered from within the MPG across the 20 years of data reviewed.  Three of the strays were Johnson Creek (supplementation program) origin and fourteen were Rapid River Fish Hatchery origin.  No expansions were done to account for unmarked returns from the respective mark groups.  The distribution of out-of-population strays by year was: 1988 – 1, 1993 – 1, 1996 – 3, 1997 – 2, 1999 – 1, 2001 - 7 and 2003 – 2.  This metric is rated low risk.
(4) Within-population hatchery spawners:  Hatchery-origin spawners that have been observed in the population in recent years originated from the within-population South Fork Salmon River mitigation hatchery program at the McCall Fish Hatchery.  Proportion of hatchery spawners observed has ranged from 9-64% per year from 1988-2003 (most recent series of years analyzed).  The most recent 10-year average (1994-2003) for the proportion of total population spawners that were hatchery fish is 38% and over the last three brood cycles hatchery fish comprised slightly more than 30% of the natural spawners.  The mitigation hatchery program is characterized as best management practices based on the following:
· mating protocols provide for a high number of family groups annually
· there is no culling or grading of parr or smolts
· hatchery smolts are released only in the vicinity of the hatchery weir
· there is no genetic differentiation between natural and hatchery fish
Given that best management practices are used and the average hatchery fraction has been greater than 30% over three generations, this metric is rated high risk. 
The overall spawner composition metric is rated high risk due to the proportion of hatchery-origin spawners from within the population that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the South Fork Salmon River population has historically been distributed across three ecoregions, with the Southern Forested Mountains and Hot Dry Canyons being predominant and equally represented.  All historically occupied ecoregions are currently occupied (Table 3.3.1–3 and Figure 3.3.1–7).  There are no substantial changes in ecoregion occupancy, and this metric was rated low risk for the population.  
[image: Map showing the EPA level 4 ecoregion representation of the population.  The majority (65.9%) of current spawning occurs in Hot Dry Canyons.  A third, 33.5% occurs within Southern Foreseted Mountains.  The remaining 0.6% is within South Clearwater Forested Mountains.]
Figure 3.3.1– 7.  South Fork Salmon River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.3.1– 3.  South Fork Salmon River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	48.4
	48.4
	65.9

	South Clearwater Forested Mountains
	3.1
	3.1
	0.6

	Southern Forested Mountains
	48.5
	48.5
	33.5



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  In recent years there have been sport fisheries in the mainstem Salmon River and a section of the South Fork Salmon River to target marked hatchery summer Chinook salmon.  Also, in recent years tribal fisheries have been conducted in the South Fork Salmon River.  Indirect and direct mortalities are expected to occur through the execution of the fisheries.  It is not likely that the incidental mortality is selective for a particular group of fish; if it is likely, incidental mortality would not be selective for 25% or more of that particular group.  However, because the fisheries do occur during the early portion of the run creating the potential for selective impacts, this metric is rated low risk, even though total impacts are low and are not likely to select 25% or more of the early returning fish.
Hatchery:  Although hatchery strays (adult spawners) have been observed in the population since 1988, the average proportion of strays is less than 10%.  Because best management practices are used in the mitigation hatchery program and natural and hatchery fish are genetically similar, this selective impact was rated low risk.
Habitat:  Habitat changes that occurred within the population as a result of land use activities primarily resulted in large amounts of silt entering the stream.  While these alterations likely result in increased mortalities for spring Chinook salmon, the impact of these habitat alterations is likely non-selective with respect to adult or juvenile life stages.  Therefore, this action was rated very low risk.
Juvenile migration timing is rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.
Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the South Fork Salmon River population (Table 3.3.1–4).  This risk rating is driven by the score for genetic variation and the possible effects of hatchery fish on genetic variation. 

Table 3.3.1– 4.  South Fork Salmon River summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean = 1.33)
	Low Risk 
(Mean = 1.33)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The South Fork Salmon River summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.3.1–8).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is rated at Moderate Risk.  The 10-year geometric mean abundance of natural-origin spawners is 601, which is 60% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (1.20 R/S; Table 3.3.1–7) is near the 1.45 R/S required at the minimum abundance threshold.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low 
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR
	HR 
South Fork Salmon River
	HR


Figure 3.3.1– 8.  South Fork Salmon River summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).

Data Summary – South Fork Salmon River Spring/Summer Chinook Salmon             
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.3.1– 5.  South Fork Salmon River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.3.1–6).
[image: ]
Table 3.3.1– 6.  South Fork Salmon River summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.3.1– 7.  South Fork Salmon River summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.3.1– 9.  South Fork Salmon River summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.3.1– 10.  South Fork Salmon River summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.3.1–2) and fitting a capacity estimate to the data series.

[bookmark: _Toc205106032][bookmark: _Toc441244679] Current Status Assessment – Secesh River Summer Chinook Salmon Population
The Secesh River summer Chinook salmon population (Figure 3.3.2–1) is one of four extant populations in the South Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: Map showing the population boundaries, waterbodies, intrinsic potential, spawning area type, and natural barriers.]
Figure 3.3.2– 1.  Secesh River summer Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Secesh River population as “intermediate” in size based on historical habitat potential (Table 3.3.2–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold) to achieve a 5% or less risk of extinction over a 100-year timeframe.  In order for the Secesh River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.3.2– 1.  Secesh River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	642

	Stream lengths km (total) a
	514

	Stream lengths km (below natural barriers) a
	422

	Branched stream area weighted by intrinsic potential (km2)
	0.336

	Branched stream area km2 (weighted and temp. limited) b
	0.336

	Total stream area weighted by intrinsic potential (km2)
	0.458

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.458

	Size / Complexity category
	Intermediate / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Since 1957, annual estimates of the number of natural adults spawning in natural production areas in the Secesh River have ranged from 45 in 1975 to approximately 1,274 in 1960 (Figure 3.3.2–2).  Recent year Secesh River spring Chinook salmon spawning abundance estimates are based on Didson sonar counts (Kuchera and Orme 2006).  Abundance estimates for the period 1957-1997 are generated using expansions from the Idaho Department of Fish and Game (IDFG) index areas redd counts.  
Estimates of spawning escapements for return years 1998-2005 were derived from Didson sonar counts taken at a weir sited approximately 30 km upstream of the confluence of the Secesh River with the South Fork Salmon River mainstem.  Historical redd surveys indicate that very little spawning occurs downstream of the sonar weir site.  Annual estimates of returning spring Chinook salmon passing and remaining above the weir site were adjusted to account for pre-spawning mortality, assuming an average mortality rate of 10% (Beamesderfer et al. 1997).  Total estimated escapement above the weir was expanded by 5% to account for spawning downstream of the weir based on IDFG redd surveys of the full reach of the mainstem Secesh River (1957-1962).   
The IDFG has consistently surveyed two sets of index reaches within the Secesh River drainage for spring and summer Chinook salmon spawning (IDFG #WS-16, 17: Secesh River mainstem and associated small tributaries; #WS-18, 19: Lake Creek tributary).  Annual surveys in the Lake Creek index areas (#WS 17, 18) were consistent in terms of stream reaches across the time series.  For the mainstem Secesh River, the specific index reaches (and length of those reaches) surveyed varied among years.  Single pass aerial surveys were conducted annually from 1957-1962 (with the exception of 1961) over the entire mainstem downstream of the confluence of Lake and Summit creeks to the confluence with the south fork of the Salmon River.  From 1967-1985, annual single pass ground surveys were conducted from Chinook Campground to Warm Springs Creek (approximately 6 km).  Single pass surveys covering the mainstem Secesh River from the Loon Creek confluence to the U.S. Forest Service (USFS) boundary were conducted from 1986-1989 and 1993-2003.  The upstream end of surveys in 1992 and 1993 was Grouse Creek.  The mainstem index area surveys were aerial counts from 1985-1998 and in 2003.  The 1999 survey was a ground count, while the surveys from 2000-2002 were a combination of ground and aerial counts.  Annual estimates of the total  number of redds within the standard index areas were generated, expanding for areas that were not surveyed in particular years using average proportions across the annual surveys with consistent coverage from Loon Creek to Warm Springs Campground.  The index areas contained virtually the entire historical spawning habitat identified for this population based on the habitat potential analyses.  The mainstem Secesh River below the confluence with Loon Creek has not been surveyed in recent years.  This reach was surveyed from 1957-1963 and again in 1965.  Redd counts in this reach averaged 5% of the count in the mainstem index area.  For the remaining years in the series, we expanded the estimated total number of redds above the Loon Creek confluence to account for spawning below Loon Creek.  We generated a median number of fish per redd estimate from paired comparisons of expanded redd counts to Didson sonar counts (adjusted to account for pre-spawning mortality) for the years 1998-2005.  The median number of fish per redd for that series was 1.81.  For each year prior to 1998, we estimated total escapement by multiplying the annual redd estimate by 1.81.  This expansion implicitly incorporates an assumption that the proportion of fish spawning outside of the IDFG index areas (e.g., in Grouse Creek, Summit Creek and in areas above the Lake Creek index areas) was equivalent to the recent average proportion. 
Recent year natural spawners include recruits originating from naturally spawning parents, and some hatchery-origin fish were observed on the spawning grounds in recent years.  Spawners originating from naturally spawning parents have comprised an average of 99% since 1953, while the most recent 10-year average is 96% (Table 3.3.2–2). 


[image: ]Abundance in recent years has been variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 403 (Table 3.3.2–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Secesh River ranged from 0.19 in 1994 to 9.98 in 1998.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.21 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.3.2–2).Figure 3.3.2– 2.  Secesh River summer Chinook salmon population spawner abundance estimates (1957-2003).

Table 3.3.2– 2.  Secesh River summer Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	403
	(86-1228)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.96
	(0.91-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.21
	(0.97-1.51)
	0.13

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.39
	
	0.47

	Trend Statistics (1990-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.05
	(1.01-1.09)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.06
	(0.85-1.31)
	0.74

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.06
	(0.86-1.32)
	0.76


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the minimum abundance threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Secesh River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.3.2–3).

The abundance of natural-origin spawners in the Secesh River summer Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 5% per year (Table 3.3.2–2).  The estimated intrinsic population growth rate over the most recent twenty year period has been 1.06 (74% probability of exceeding 1.0).  The general pattern in natural-origin returns is similar to the patterns for the other two populations within the South Fork Salmon River drainage (mainstem South Fork Salmon River and East Fork South Fork Salmon River).  Hatchery proportions in the Secesh River are relatively low (Table 3.3.2–2).  There are no direct hatchery releases into the Secesh River.  A relatively small number of hatchery fish, presumably from releases in the other two populations within the South Fork Salmon River MPG, have been observed in carcass sampling within the Secesh River.    Figure 3.3.2– 3.  Secesh River summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the Secesh River summer Chinook salmon population.  Most spawning occurs in the upper mainstem Secesh River and Lake Creek.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Secesh contains 91% of the intrinsic potential, and the Lower Secesh contains 9%.]Figure 3.3.2– 4.  Secesh River summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Secesh River population of summer Chinook salmon has one MaSA (Upper Secesh) and one MiSA (Lower Secesh).  Because there is only one MaSA and the weighted area habitat in the MiSA is not greater than 75% of the capacity of the MaSA, this metric could be rated high risk.  However, since the total branched stream area weighted by intrinsic potential is equivalent to 3.4 MaSAs, this metric is rated moderate risk.  The mainstem Secesh River and Lake Creek are considered the principal spawning and rearing habitat for Chinook salmon.  Current core spawning areas are mainstem from Alex Creek to Grouse Creek, and Lick Creek from mouth to RM5 (ICTRT 2003, p. 71).
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 on the mainstem Secesh River from Loon Creek upstream to the confluence of Lake and Summit creeks and on Lake Creek from its mouth upstream to Willow Creek.  This metric is rated low risk because current spawning distribution mirrors historical.  The MaSA is occupied at both the lower and upper ends.  The MiSA is occupied at both the lower and upper ends.
[image: Map showing the spawning area use.  The Major Spawning Area, Upper Secesh, has current spawning within both upper and lower branches.  The Minor Spawning Area, Lower Secesh, also has current spawning in both upper and lower branches.]
Figure 3.3.2– 5.  Secesh River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been little or no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because all historical MaSAs are occupied, gap distance and continuity have changed none or little, and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, and the metric is rated very low risk.  There is some evidence that late season spawners also were present in the population (USFS personnel).
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Since there is no direct evidence for loss or substantial change in phenotypic traits, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is moderate interannual variation among samples.  This population clusters with other South Fork Salmon River populations.  This metric was rated low risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  No out-of-MPG strays have been detected spawning in the population, and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG spawners:  Hatchery-origin strays that have been observed in the population in recent years originated from the within-MPG South Fork Salmon River mainstem population.  Proportion of strays observed has been less than 10% per year, thus this metric is rated low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, so this metric is rated very low risk.
The overall rating for the spawner composition metric is low risk because of the natural spawning out-of-population strays.
 B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Secesh River population has historically been distributed across two ecoregions, with the Southern Forested Mountains being predominant.  The current distribution is nearly identical to the historic intrinsic distribution (Table 3.3.2–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  
[image: Map showing the EPA level 4 ecoregion representation for the population.  The majority of spawning occurs within Southern Forested Mountains.  The remaining 11.8% is within Hot Dry Canyons.] Figure 3.3.2– 6.  Secesh River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.3.2– 3.  Secesh River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	6.1
	6.1
	11.8

	Southern Forested Mountains
	93.9
	93.9
	88.2


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Recent harvest rates for Snake River spring/summer Chinook salmon are generally less than 10% annually.  There are no tributary fisheries directly targeting natural-origin spring/summer Chinook salmon, though indirect mortalities are expected to occur in some fisheries selective for hatchery fish.  It is not likely that the incidental mortality is selective for a particular group of fish.  However, if it is likely, we hypothesize that incidental mortality would not be selective for 25% or more of that particular group.  Therefore, this metric was rated at low risk across the potentially affected traits.
Hatchery:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from private property development may impose some selective mortality, but the extent is unknown.  Substantial spawning and rearing areas within the population are relatively unaffected.  Therefore it is likely that current selective habitat impacts on phenotypic traits in the Secesh River population are very low.
Juvenile migration timing is rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the metric are rated at low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Secesh River population (Table 3.3.2–4).  This is the lowest spatial structure/diversity risk level the population could achieve because of the historic (natural) number and spatial arrangement of spawning areas and total amount of intrinsic potential habitat. 
Table 3.3.2– 4.  Secesh River summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Low Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	VL (2)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Secesh River spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.3.2–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 403, which is 54% of the minimum abundance threshold of 750.  The 20-year geometric mean productivity (1.21 R/S; Table 3.3.2–6) is above replacement and near the target productivity of 1.76 R/S, but is not quite sufficient to fall into the moderate risk category.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve the highly viable state because overall spatial structure and diversity is currently rated at Low Risk.
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Figure 3.3.2– 7.  Secesh River summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).
		 


Data Summary – Secesh River Summer Chinook Salmon Population
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.3.2– 5.  Secesh River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.3.2–6).
[image: ]
Table 3.3.2– 6.  Secesh River summer Chinook salmon population geometric mean abundance and productivity estimate (values used for current productivity and abundance are shown in boxes).
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Table 3.3.2– 7.  Secesh River summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.3.2– 8.   Secesh River summer Chinook salmon population stock recruitment curves.  All data points from the recent 20-year series were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.3.2– 9.  Secesh River summer Chinook salmon population stock recruitment curves. All data points from the recent 20-year series were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.3.2–2) and fitting a capacity estimate to the data series.













[bookmark: _Toc205106033][bookmark: _Toc441244680] Current Status Assessment – East Fork South Fork Salmon River Summer Chinook Salmon Population
The East Fork South Fork Salmon River summer Chinook salmon population (Figure 3.3.3–1) is one of four extant populations in the South Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: Map showing the population boundaries, waterbodies, intrinsic potential, spawning area, and natural barriers.]
Figure 3.3.3– 1.  East Fork South Fork Salmon River summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the East Fork South Fork Salmon River population as “large” in size based on historical habitat potential (Table 3.3.3–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 naturally produced spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the East Fork South Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.3.3– 1.  East Fork South Fork Salmon River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,093

	Stream lengths km (total) a
	421

	Stream lengths km (below natural barriers) a
	225

	Branched stream area weighted by intrinsic potential (km2)
	0.338

	Branched stream area km2 (weighted and temp. limited) b
	0.338

	Total stream area weighted by intrinsic potential (km2)
	0.434

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.434

	Size / Complexity category
	Large / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Annual estimates of natural spawner abundance (number of adults spawning in natural production areas) have ranged from a low of 21 in 1995 to a high of 1,139 in 1960 (Figure 3.3.3–2).  Estimates for recent years (1998 and 2000-2005) are based on expansions from annual weir counts.  Annual estimates for the years 1957-1997 and 1999 are based on expansions from the Idaho Department of Fish and Game (IDFG) index area redd counts.
Annual spawner abundance estimates for spawning years 1998 and 2000-2005 were generated using estimates compiled by Rabe et al. (2006).  The Nez Perce Tribal Fisheries have operated a weir at river kilometer (rkm) 8.2 in lower Johnson Creek.  Annual escapement estimates above the weir are generated from weir counts expanded using mark-recapture results from carcass surveys.  Spawning below the weir is estimated by applying ratios of observed redd counts above and below the weir.  Rabe et al. (2006) also generated annual estimates of pre-spawner mortalities.  The ICTRT applied an adjustment factor (1 – pre-spawning mortality rate) to estimate the total number of summer Chinook salmon contributing to annual spawning.  
We generated estimates of historical spawning abundance for the period 1957-1997 and 1999 by multiplying estimates of total annual redd counts by 2.31 fish per redd (adapted from Beamesderfer et al. 1997).  The data and expansion methodology are described below.  For those years in which annual redd counts were only conducted in index area NS-30, we expanded the redd counts using the median total to index area ratio. 
Single pass annual redd surveys have been conducted at an IDFG index area (NS-30) in the mainstem of Johnson Creek since 1957.  Nez Perce staff have surveyed 10 reaches in Johnson Creek since 1998 (except for 1999).  Index area NS-30 includes approximately three miles of contiguous habitat and has consistently supported the majority of redds in Johnson Creek.  Until the mid-1990s, barriers to upstream adult migration prevented access to the Johnson Creek drainage above Trout Creek.  Recent redd counts in that area are believed to be the result of returns of hatchery outplants.  The east fork of the South Fork Salmon River drainage upstream of Johnson Creek is also included in tributary habitat historically occupied by this population.  Spawning and juvenile rearing areas in this section of the drainage have been substantially degraded since the 1940s due to sediment and pollutants from a major mining operation.  This area does not currently contribute to natural abundance.
Paired annual estimates of NS-30 index redd counts and Johnson Creek total redd counts are available for 10 return years, excluding recent estimates collected at relatively high escapement levels (IDFG counts from 1957-1961, 1998-2005 NPT estimates).  Comparisons of index area redd counts to total estimated numbers of potential adult spawners for the recent year series indicates that index area redd counts may substantially underestimate the actual number of spawners in relatively high escapement years (> 600 spawners).  Excluding the high escapement years (2000-2003), the median ratio of total counts to index area counts was 1.11.  
Recent year natural spawners include recruits originating from naturally spawning parents and hatchery fish from a recently initiated supplementation program.  Spawners originating from naturally spawning parents have comprised an average of 96% since 1957, while the most recent 10-year geometric mean is 81% (Table 3.3.3–2).



[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 164 (Table 3.3.3–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for summer Chinook salmon in this population ranged from 0.16 in both years 1990 and 1991 to 5.96 in 1998.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.15 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.3.3–2). Figure 3.3.3– 2.  East Fork South Fork Salmon River summer Chinook salmon population spawner abundance estimates (1957-2005).

Table 3.3.3– 2.  East Fork South Fork Salmon River summer Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	164
	(45-1014)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.79
	(0.51-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.15
	(0.88-1.48)
	0..15

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.04
	
	0.15

	Trend Statistics (1990-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.02
	(0.97-1.08)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.05
	(0.87-1.26)
	0.76

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.06
	(0.88-1.28)
	0.80


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the abundance threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The East Fork South Fork population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.3.3–3). 

The abundance of natural-origin spawners in the East Fork South Fork Salmon River summer Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 2% per year (Table 3.3.3–2).  The general pattern in natural-origin returns is similar to the patterns for the other two populations within the South Fork Salmon River drainage (mainstem South Fork River Salmon River and Secesh River).  Hatchery proportions of annual spawners were relatively low for this population until 2000, the initial return year of releases from a local-origin broodstock based supplementation program.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.05, 76% probability of exceeding 1.0) and is substantially influenced by the relatively high escapements in the most recent return years in the data series (2003 and 2004).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the East Fork South Fork population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.06.  Figure 3.3.3– 3.  East Fork South Fork Salmon River summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified two major spawning areas (MaSA) and no minor spawning areas (MiSA) within the East Fork South Fork Salmon River summer Chinook salmon population.  There are no modeled temperature limitations within either MaSA. Historically, most spawning occurred in Johnson Creek and the East Fork South Fork Salmon River upstream of Johnson Creek.  The East Fork South Fork Salmon River (upstream of Johnson Creek) spawning area had been extirpated by mining activities in 1940s, and reintroduction efforts began in 1990s.  Chinook salmon spawning in Johnson Creek upstream of Landmark Creek was reestablished by barrier removal in 1985.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Lower Johnson has the greatest proportion of the major spawning areas at 68%.
]
Figure 3.3.3– 4.  East Fork South Fork Salmon River summer Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The East Fork South Fork Salmon River population of summer Chinook salmon has two MaSAs (Lower Johnson and Upper Johnson) and no MiSAs.  Both MaSAs are occupied at both the lower and upper ends.  This metric is rated low risk because there are only two MaSAs with dendritic complexity. 
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 in Johnson Creek.  The index area counts cover intrinsic habitat in both MaSAs.  This metric is rated very low risk because all historical MaSAs are occupied at both the lower and upper ends.
[image: Map showing the two Major Spawning Areas.  Both have current spawning in lower and upper branches.]
Figure 3.3.3– 5.  East Fork South Fork Salmon River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been little or no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because all historical MaSAs are occupied, gap distance and continuity have changed little or not at all, gaps between MaSAs are separated by 10 km or less, and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No loss of a life history strategy is expected to have resulted from natural or anthropogenic impacts in the basin.  Major anthropogenic impacts are related to mining activity, grazing, road building and logging.  The effects of sedimentation in the system are not expected to be selective against any major life history strategy.  Although mining activity in the upper East Fork South Fork Salmon River resulted in extirpation of Chinook salmon in that area, it is unlikely that those fish exhibited a life history strategy different than the remainder of the population.  It appears all historic juvenile and adult life history strategies are present and the metric is rated very low risk. 
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  The major habitat alteration in the system is increased sedimentation, but it is not likely that this could have resulted in loss of a phenotypic trait.  There are no major selective pressures which would cause significant changes in or loss of traits.  Since there is no direct evidence for loss or substantial change in phenotypic traits, this metric is rated at low risk. 
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is low to moderate inter-annual variation, and this population clusters with other South Fork Salmon River populations.  This metric was rated low risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  There were no observations of hatchery-origin spawners in this population prior to 1988. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  No out-of-MPG strays have been detected spawning in the population, and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  Hatchery fish from the South Fork Salmon River mitigation program have been released into this population in the past, and those hatchery fish were all used to reestablish the population in the upper East Fork South Fork Salmon River.  The current supplementation program on Johnson Creek uses locally derived brood stock.  Because the number of out-of-population hatchery fish released in any year into this population generally has been small and releases were intermittent, this metric is rated low risk.
(4) Within-population hatchery spawners:  Hatchery-origin spawners in the population in recent years originated from the within-population supplementation program.  Proportion of hatchery spawners observed has ranged from 0% to 38% per year, averaging 10% during the 10 year period 1994-2003.  The supplementation program is characterized as “best management practices” based on the following: brood stock is derived mainly from natural-origin recruits, and there is no culling or grading of parr or smolts.  Given that best management practices are used and the average hatchery fraction has been less than 20%, this metric is rated moderate risk. 
The overall risk rating for the spawner composition metric is moderate risk due to the proportion of naturally spawning within-population hatchery-origin fish from the supplementation program.
B.3.a.  Distribution of population across habitat types  
The intrinsic potential distribution of the East Fork South Fork Salmon River population has historically been distributed across two ecoregions, with the Southern Forested Mountains being predominant.  All historically occupied ecoregions are currently occupied (Table 3.3.3–3 and Fig. 6). There are no substantial changes in ecoregion occupancy, and this metric was rated low risk for the population.
[image: Map showing the EPA level 4 ecoregion representation for the population.  Current spawning is mostly within Southern Forested Mountains.  The remaining 17.2% of current spawning is within Hot Dry Canyons.]
Figure 3.3.3– 6.  East Fork South Fork Salmon River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.3.3– 3.  East Fork South Fork Salmon River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	14.2
	14.2
	17.2

	Southern Forested Mountains
	85.8
	85.8
	82.8




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
 Hatchery:  Although hatchery adult spawners have been observed in the population, the average proportion has been low.  Because best management practices are used in the current supplementation program this metric was rated low risk for selective impacts on phenotypic traits. .
Habitat:  Habitat changes that occurred within the population as a result of land use activities primarily resulted in large amounts of silt entering the stream.  It is expected that the effects of habitat alteration have been generally non-selective; therefore this metric was rated low risk.
Juvenile migration timing is rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the metric are rated at low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the East Fork South Fork Salmon River population (Table 3.3.3–4).  This is the lowest spatial structure/diversity risk level the population could achieve because of the historic (natural) number and spatial arrangement of spawning areas and total amount of intrinsic potential habitat. 
Table 3.3.3– 4.  East Fork South Fork Salmon River summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	
Low Risk
(Mean = 1.33)

	Low Risk
(Mean = 1.33)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	VL (2)
	VL (2)
	Low Risk (1)
	Low Risk
(Mean = 0.75)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Moderate Risk (0) 
	Moderate Risk (0)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	M (0)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The East Fork South Fork Salmon River summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.3.3–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 105, which is only 11% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (0.97 R/S; Table 3.3.3–6) is near replacement but less than the 1.58 R/S required at the minimum abundance threshold.  Improvement in the abundance/productivity status will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve the highly viable state because overall spatial structure and diversity is currently rated at Low Risk.
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Figure 3.3.3– 7.  East Fork South Fork Salmon River summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – East Fork South Fork Salmon River Summer Chinook Salmon        
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.3.3– 5.  East Fork South Fork Salmon River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.3.3–6).
[image: ]
Table 3.3.3– 6.  East Fork South Fork Salmon River summer Chinook salmon population geometric mean abundance and productivity (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.3.3– 7.   East Fork South Fork Salmon River summer Chinook salmon population stock-recruitment curve fit parameter estimates.
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Figure 3.3.3– 8.  East Fork South Fork Salmon River summer Chinook salmon population stock recruitment curves.  All available data were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.3.3– 9.  East Fork South Fork Salmon River summer Chinook salmon population stock recruitment curves.  All available data were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.3.3–2) and fitting a capacity estimate to the data series.
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 Current Status Assessment – Little Salmon River Spring/Summer Chinook Salmon Population
The Little Salmon River spring/summer Chinook salmon population (Figure 3.3.4–1) is one of four extant populations in the South Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: Map showing the population boundaries, waterbodies, intrinsic potential, spawning area type and occupation, and natural barriers.  ]
Figure 3.3.4– 1.  Little Salmon River spring/summer Chinook salmon population boundary and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Little Salmon River population as “intermediate” in size based on historical habitat potential (Table 3.3.4–1; ICTRT 2007).  Due to core area considerations, however, this population is treated as “basic” for abundance and productivity criteria.  A Chinook salmon population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk of extinction over a 100-year timeframe.  In order for a basic population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.3.4– 1.  Little Salmon River spring/summer Chinook salmon Population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,726

	Stream lengths km (total) a
	1,078

	Stream lengths km (below natural barriers) a
	515

	Branched stream area weighted by intrinsic potential (km2)
	0.696

	Branched stream area km2 (weighted and temp. limited) b
	0.589

	Total stream area weighted by intrinsic potential (km2)
	0.397

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.359

	Size / Complexity category
	Intermediate c/ “D” (core drainage + adjacent but separate small tributaries)

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
c. This population is treated as a “basic” population with regard to abundance and productivity criteria due to core area considerations.
Current Abundance and Productivity
Current natural abundance (number of adult spawners in natural production areas) is unknown for this population.  Substantial numbers of hatchery Chinook salmon are released into the Little Salmon River.  It is likely that hatchery-origin returns comprise a high proportion of spawners in this population.
The only source of counts of adult Chinook salmon in the population is the weir and trap on the Rapid River that serves as the adult trapping site for the Rapid River Hatchery.  The weir is a velocity barrier type structure that precludes natural upstream passage to upstream habitat.  All spring Chinook salmon that enter the trap are held and spawned at the hatchery.  Juvenile spring Chinook salmon reared at and released from the hatchery are marked by removal of the adipose fin.  All trapped summer Chinook salmon are enumerated, trucked and released approximately one-half mile upstream of the weir.  This is the only enumeration of natural-origin adults in the population.  Recent year natural spawners include returns originating from naturally spawning parents.  In most years since adult fish began returning to Rapid River Hatchery, returning adults likely have strayed into the Little Salmon River upstream of Rapid River and spawned naturally.


Spatial Structure and Diversity
The ICTRT has identified no major spawning areas (MaSAs) and three minor spawning areas (MiSAs) within the Little Salmon River spring/summer Chinook salmon population.  Most spawning occurs in the Little Salmon River drainage with natural spawning of spring Chinook salmon in the Little Salmon River and some of its tributaries upstream of Rapid River.  The Chinook salmon that spawn naturally in the Rapid River upstream of the hatchery weir are designated as summer run fish.  In addition to the Little Salmon River drainage, spawning is presumed to occur in some tributaries to the main Salmon River within the bounds of the population based on the presence of juveniles as documented through snorkel surveys.  Juvenile Chinook salmon have been observed in Whitebird, Slate and John Day creeks in 2004, 2005 and 2006 (exception: none observed in transects in the John Day Creek in 2005).
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Little Salmon has the greatest proportion of the  minor spawning areas at 46%.]
Figure 3.3.4– 2.  Little Salmon River spring/summer Chinook salmon population distribution of intrinsic potential habitat across minor spawning areas.  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Little Salmon River spring/summer Chinook salmon population has no identified MaSAs. Three MiSAs were identified in the population: Little Salmon River, Whitebird Creek and Slate Creek.  This metric is rated high risk because there are no MaSAs in the population. 
A.l.b.  Spatial extent or range of population 
No surveys are conducted to monitor the number or distribution of natural spawners within this population.  The spatial distribution of spawners is inferred from snorkel surveys conducted to document the presence of and enumerate juvenile Chinook salmon.  The risk criteria for this metric require the presence of MaSAs in the population and there are none.  However, the three MiSAs are currently characterized as occupied.  The total stream area (non-temperature limited) weighted by intrinsic potential habitat is equal to three MaSAs; therefore, the MiSAs are considered surrogates for MaSAs when assessing this metric.  This metric was rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.
[image: Map showing the three Minor Spawning Areas of the population.  Little Salmon and Yellowbird both have upper and lower spawning use currently.  Slate has current spawning outside the intrinsic potential branches.]
Figure 3.3.4– 3.  Little Salmon River spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Even though all MiSAs are currently characterized as occupied, it is difficult to objectively assess this metric against the risk criteria because there are no MaSAs in the population.  The gap between the Slate Creek and Little Salmon River MiSAs is large (~44 km) and cannot be reduced by occupancy of intervening MiSAs (there are none); therefore, this metric was rated moderate risk.  The lowest risk rating the population could achieve for this metric is low.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners in the Rapid River as summer run and all remaining spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  Substantial anthropogenic impacts have occurred throughout the population but it is not known if they have resulted in loss or alteration of any major life history strategies.  It is assumed that all historic major juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  Some selective pressure may have been exerted on summer run fish spawning in the Rapid River through inadvertent broodstock collection and release associated with the Rapid River Hatchery; however, run timing of natural-origin fish to the Rapid River is distinctly later than the return of hatchery spring Chinook salmon.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated low risk. 
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  All samples were indistinguishable from Rapid River Hatchery stock that is sourced from fish trapped in the Snake River at Hells Canyon Dam.  Because the samples were indistinguishable from a hatchery stock that originated from an out-of-population stock, this metric is rated high risk. 
B.2.a.  Spawner composition
Spawner composition is mainly determined by the recovery of tags from fish trapped at the Rapid River Hatchery fish weir.  Marked fish also may be recovered during sport fishery sampling.  All marked fish that are recovered are examined for the presence of coded-wire tags (CWT) and PIT tags.  From 1980 through 2006 4,622 known-origin marked fish were recovered from the population.  Of that total number of know-origin fish recovered, 15 were identified as strays into the population.  The numbers of stray fish observed that are reported below are the simple raw counts; they have not been expanded for proportion of a release group tagged or sampling rates.
(1)  Out-of-ESU spawners:  Four (0.09%) out-of-ESU strays were identified in the 4,622 known-origin marked fish that were recovered across the 27 years analyzed.  Interestingly, all four were released from the Cole River Hatchery into the Rogue River, Oregon.  One fish was recovered in 1993, one in 2002 and five in 2005. The four strays are assumed to have been spawned in the hatchery, thus did not spawn naturally. This metric is rated low risk since the total number of out-of-ESU strays observed in this population was very low.  
(2) Out-of-MPG spawners from within the ESU:  Seven (0.15%) out-of-MPG strays were identified in the 4,622 known-origin marked fish that were recovered across the 27 years analyzed.  Three of the strays were from releases in the Grande Ronde/Imnaha Rivers MPG (one Imnaha River release recovered in 2000 and two Lostine River releases recovered in 2005).  One stray recovered in 1985 originated from the Sawtooth Fish Hatchery (Upper Salmon River MPG).  The remaining three strays may technically be considered out-of-ESU strays, but are considered within this sub-metric.  These three fish originated from releases into the Clearwater River drainage in Idaho; the Clearwater River drainage is not included in the ESU.  Current returns to the Clearwater River have been substantially influenced by Rapid River stock which has been frequently used as broodstock for hatchery programs and adult releases.  No database research was done to determine if these returns were the F1 progeny of Rapid River stock.  Five of the seven strays were recovered at the hatchery and are assumed to have been spawned in the hatchery (thus did not spawn naturally).  The other two strays were recovered in the mainstem Salmon River sport fishery.  This metric is rated low risk.
(3) Out-of-population within-MPG spawners:  Four (0.09%) out-of-population strays were identified in the 4,622 known-origin marked fish that were recovered across the 27 years analyzed.  All four strays were South Fork Salmon River stock hatchery fish.  Three of those strays were recovered at the hatchery and are assumed to have been spawned in the hatchery (thus did not spawn naturally).  The other stray was recovered in the Little Salmon River sport fishery.  This metric is rated low risk.
(4) Within-population hatchery spawners:  The extent of natural spawning by within-population (Rapid River Hatchery-origin) hatchery fish is unknown.  The area of greatest potential effect is the Little Salmon River drainage upstream of the Rapid River which represents less than 45% of the total stream area (non-temperature limited) weighted by intrinsic potential habitat in the entire population.  Only natural-origin fish are released into Rapid River above the hatchery weir.  Some hatchery fish may enter Whitebird and Slate Creeks to spawn but the distance between these tributaries and the Rapid River Hatchery weir is at least 50 km.  It is not known how much fallout of hatchery fish may be occurring considering that distance; therefore the rating for this metric is moderate risk. 
The overall spawner composition metric is rated moderate risk for this population due to the risk rating for naturally spawning hatchery-origin fish from within the population.  The overall proportion of naturally spawning hatchery-origin fish is assumed to be less than 20%.   
B.3.a.  Distribution of population across habitat types
The Little Salmon River population intrinsic potential distribution was historically distributed across four EPA level IV ecoregions, with the South Fork Clearwater Forested Mountains and the Southern Forested Mountains being predominant and similarly represented.  All historically occupied ecoregions are currently occupied (Figure 3.3.4–4 and Table 3.3.4–2).  There were substantial changes in occupancy of two ecoregions, Canyons & Dissected Uplands and South Clearwater Forested Mountains.  This metric was rated moderate risk for the Little Salmon River population.



[image: Map showing the EPA level 4 ecoregion representation for the population.  Just over half the current spawning use occurs within Canyons & Dissected Uplands.  22.7% of current spawning use is within Southern Forested Mountains.  Wallowas/Seven Devil Mountains contains 14.8% of current spawning.  South Clearwater Forested Mountains has another 8.1% of the current spawning.  The remaining 0.1% of current spawning is within the Subalpine-Alpine Zone.]
Figure 3.3.4– 4.  Little Salmon River spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
 
Table 3.3.4– 2.  Little Salmon River spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons & Dissected Uplands
	17.0
	1.9
	54.3

	South Clearwater Forested Mountains
	37.4
	44.2
	8.1

	Southern Forested Mountains
	29.9
	35.4
	22.7

	Subalpine-Alpine Zone
	0.0
	0.0
	0.1

	Wallowas/Seven Devils Mountains
	15.7
	18.5
	14.8



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  The hydropower system and associated reservoirs impose some selective mortality on smolt out-migrants and upstream migrating adults.  Selective mortality due to water velocity, flow and temperature changes influences migration timing.  The specific magnitude of selective mortality and the proportion of the population that is affected are unknown.  The duration of the impact is several generations for both juveniles and adults.  Selection intensity on adult migration timing is considered to be low and heritability of that trait is assumed to be either moderate or high, therefore the adult migration timing risk was rated as moderate.  Heritability of juvenile migration timing is considered to be low but selection intensity can vary, dependent on water volumes and flow management and smolt transportation regimes.  Juvenile migration timing risk also was rated as moderate.  Overall, the selective impact of the hydropower system is rated at moderate risk. 
Harvest:  Recent harvest impact rates for spring/summer Chinook salmon are generally less than 10% annually.  There are no freshwater fisheries directly targeting naturally produced spring/summer Chinook salmon; indirect mortalities are expected to occur in some fisheries selective for hatchery fish.  In recent years, there have been sport fisheries in the mainstem Salmon River (Whitebird Creek to Little Salmon River) and a section of the Little Salmon River to target marked hatchery Chinook salmon.  Additionally, tribal fisheries in recent years have been conducted in the Little Salmon River and Rapid River.  Indirect and direct mortalities are expected to occur through the execution of the fisheries and the primary trait susceptible to selection is adult run timing.  It is not expected that harvest-related selective mortality affects substantially more than 2% of the population.  Selection intensity is low and heritability of run timing is unknown.  The sport fisheries do occur mainly during the early portion of the run creating the potential for selective impacts.  While there is uncertainty in the heritability of run timing this action is rated low risk since total impacts to the population are expected to be very low. 
Hatcheries:  Past hatchery practices have certainly affected the natural population in the Rapid River.  The impact of those past practices is discussed and considered in metric B.1.c.  Current hatchery practices (since the early 1990s) have included marking all hatchery-produced spring Chinook salmon released into the population.  Only marked adults returning to the hatchery trap are held for spawning (spawning is non-selective with respect to time of return).  There are no hatchery effects selective for any portion of the natural-origin population and the selective impacts of hatchery actions is rated very low risk. 
Habitat:  Although there have been substantial anthropogenic impacts to habitat within this population, they are not believed to have been selective for or against any component or trait.  The selective impact of habitat alterations is rated very low risk. 
The overall metric is rated moderate risk due to the selective impacts exerted by the hydropower system on the Little Salmon River spring/summer Chinook salmon population. 
Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the Little Salmon River population (Table 3.3.4–3).  This risk rating is driven by the score for genetic variation and the possible effects of hatchery fish on genetic variation. 

Table 3.3.4–3.  Little Salmon River spring/summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Moderate Risk
(Mean = 0.33)
	Moderate Risk
(Mean = 0.33)
	High Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	L (1)
	L (1)
	High Risk (-1)
	High Risk (-1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	H (-1)
	H (-1)
	
	
	

	B.2.a(1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	M (0)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	M (0)
	M (0)
	M (0)
	
	




Overall Viability Rating
The Little Salmon River spring/summer Chinook salmon population does not currently meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.3.4–5).  Abundance and productivity risk is unknown but assumed to be at High Risk, consistent with other populations in the South Fork Salmon River MPG and populations in the Middle Fork Salmon River and Upper Salmon River MPGs.  Improvement in abundance and productivity status (reduction of risk level) is necessary before the population can be considered viable.  Spatial structure and diversity is also rated at High Risk as a result of the influence of out-of-basin hatchery fish on genetic variation.  Overall risk due to genetic variation would need to be reduced before the population could achieve viable status.  The Little Salmon River population currently does not meet the criteria to be rated as maintained (risk of extinction ≤ 25% over the next 100 years) but could achieve maintained status if abundance/productivity risk was low or very low.
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Figure 3.3.4–5.  Little Salmon River spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).
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[bookmark: _Toc205106036][bookmark: _Toc441244683]Current Status Summary – Middle Fork Salmon River Spring/Summer Chinook Salmon MPG
[image: small_middleforksalmon_chin2]The Middle Fork Salmon River MPG includes nine populations, all of which are extant (Figure 3.4–1).  The spring Chinook adult life history pattern predominates in this MPG, although two populations (Big Creek and Loon Creek) include spring and summer run types.  At least one of these two populations should exceed VSP criteria under the draft ICTRT guidelines.  The Middle Fork Salmon river populations occupy an elevation range that is similar to the Upper Salmon River MPG; median spawning elevations for populations ranging from approximately 1,200-2,000 meters.  Figure 3.4– 1.  Middle Fork Salmon River MPG spring and summer Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.
Figure 3.4–1.  Yakima River MPG populations.

Genetic data for three sampled locations in the Middle Fork Salmon River were scattered throughout a cluster analysis and fell intermediate to South Fork Salmon River and mainstem samples in a PCA plot (ICTRT 2003).  This apparent genetic differentiation may be due in part to genetic drift; returns to this region during the sampling period were extremely low.  Because of this consideration, and the large distance separating the Middle Fork Salmon River from both the South Fork Salmon River and the upper mainstem spawning locations, the Middle Fork Salmon River was classified as a major population group. 
[bookmark: _Ref198967695]Scenarios or combinations of viable populations that would result in a viable MPG were determined based on the ICTRT (2007) MPG-level viability criteria.  The first ICTRT criterion requires that at least one-half of the populations in the MPG be viable before the MPG can be deemed viable.  Since there are nine populations in Middle Fork Salmon River MPG, at least five must be viable for the MPG to be viable.  All viable MPG scenarios developed for this MPG required only five viable populations. 
A particular population may appear in every viable MPG scenario when applying the ICTRT MPG-level criteria because of unique characteristics of the population.  If a population appears in every viable MPG scenario, it absolutely must achieve a viable state before the MPG could be deemed viable.  The Big Creek population in this MPG appeared in every viable MPG scenario because it is the only population in the MPG that is classified as very large or large in size and complexity (ICTRT criterion #3).  Therefore, this population must be included in the minimum set of five viable populations to reach recovery.  The inclusion of the Big Creek population also satisfies the life history strategy (criterion #6) since it is one of the two spring/summer run types occurring in the MPG.  At least two of the three intermediate sized populations (Chamberlain Creek, Upper Middle Fork Salmon River and Bear Valley Creek) must be included in the minimum of five viable populations (criterion #3).  The application of criteria #3 and #6 result in three out of the five populations being selected based on life history strategy and population size.  Two of the remaining seven populations would also need to be viable to meet the minimum of five for the MPG to be viable.  There are 45 possible scenarios of five populations selected from the nine in the MPG that would result in a viable MPG when all six MPG-level viability criteria are considered.
Table 3.4– 1.  Viability assessments for Snake River spring/summer Chinook salmon populations in the Middle Fork Salmon River MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Chamberlain Creek
	Extant
	217
	500
	2.45
	2.21
	High
	Low
	Low
	Low
	HIGH RISK

	Big Creek
	Extant
	90
	1,000
	1.22
	1.58
	High
	Very Low
	Moderate
	Moderate
	HIGH RISK

	Lower Middle Fork Salmon River 
	Extant
	Insufficient data
	500
	Insufficient data
	2.21
	High
	Moderate
	Moderate
	Moderate
	HIGH RISK

	Camas Creek
	Extant
	28
	500
	0.83
	2.21
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Loon Creek
	Extant
	49
	500
	1.06
	2.21
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Upper Middle Fork Salmon River 
	Extant
	Insufficient data
	750
	Insufficient data
	1.76
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Sulphur Creek
	Extant
	19
	500
	0.97
	2.21
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Bear Valley Creek
	Extant
	193
	750
	1.44
	1.76
	High
	Very Low
	Low
	Low
	HIGH RISK

	Marsh Creek
	Extant
	57
	500
	1.06
	2.21
	High
	Low
	Low
	Low
	HIGH RISK


The Middle Fork Salmon River MPG is currently rated at High Risk (Table 3.4–1, Figure 3.4–2).  Independent population viability assessments were completed for seven of the nine populations in the MPG and are summarized in later chapters.  The status of the two populations for which assessments were not completed (Lower and Upper Middle Fork Salmon River populations) were assumed based on the status of the other seven populations in the MPG.  The Middle Fork Salmon River MPG currently does not meet MPG-level viability criteria.  For the MPG to be considered viable, a minimum of five of the nine independent populations in the MPG must be considered viable.  The recovery planning objective for the MPG is for the Big Creek, Bear Valley Creek, Chamberlain Creek, Loon Creek and Marsh Creek populations to be rated as viable.  Currently, none of the nine populations in the MPG meet population level viability criteria (Table 3.4–1).
Of particular concern in the Middle Fork Salmon River MPG are the High Risk ratings for the combined abundance and productivity (A/P) VSP parameters.  Although all populations are at Low or Moderate Risk for spatial structure and diversity (SS/D), the MPG cannot be rated as viable without decreasing population-level risk for abundance and productivity.  Increases in abundance are necessary for all populations and productivity must increase for most populations.  Also, at least one of the five viable populations must also be rated as highly viable for the MPG to be considered viable. 
The composite risk ratings for SS/D are summarized in Table 3.4–2.  Since the SS/D risk for all populations is either Low or Moderate, any of the nine populations could achieve highly viable status with reduced A/P risk.  Most of the moderate SS/D risks are the result of a lack of phenotypic or genotypic data for the populations.  Actual SS/D risk may be lower than what has been assigned to the populations.
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Figure 3.4– 2.  Middle Fork Salmon River spring/summer Chinook salmon MPG population risk ratings integrated across the four viable salmonid (VSP) metrics.  Viability key: V – Viable; M – Maintained; HR – High Risk (does not meet viability criteria).
[bookmark: _Ref198967790]
Table 3.4– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Middle Fork Salmon River MPG spring/summer Chinook salmon populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Chamberlain Creek
	M
	VL
	L
	L
	VL
	VL
	VL
	M
	L

	Big Creek
	L
	VL
	VL
	L
	L
	M
	VL
	L
	L

	Lower Middle Fork Salmon River 
	H
	L
	L
	L
	L
	M
	VL
	M
	L

	Camas Creek
	H
	VL
	L
	L
	L
	M
	VL
	L
	L

	Loon Creek
	H
	VL
	L
	L
	L
	M
	VL
	L
	L

	Upper Middle Fork Salmon River 
	H
	VL
	L
	L
	L
	M
	VL
	L
	L

	Sulphur Creek
	H
	VL
	L
	L
	L
	M
	VL
	L
	L

	Bear Valley Creek
	VL
	VL
	VL
	L
	L
	L
	VL
	L
	L

	Marsh Creek
	M
	VL
	L
	L
	L
	L
	VL
	L
	L


The ICTRT metric for the current population abundance is the most recent 10-year geometric mean of natural-origin spawner estimates (Table 3.4-1) based on expansions from the IDFG annual redd counts.  The most recent 10-year geometric mean abundance in Middle Fork Salmon River spring/summer Chinook salmon populations have shown increases, largely driven by the relatively high levels of natural-origin returns in 2001-2003.  Although annual returns for some populations in this MPG exceeded the levels associated with their minimum spawning thresholds, the 10-year geometric means have remained well below those minimums.  The trends in the running 10-year geometric mean abundance estimates for spring/summer Chinook salmon populations across the MPG generally follow a similar pattern: relatively high returns in the late 1950s through the late 1960s followed by a steep decline through the early 1980s (Figure 3.4-3).  The trends in the 10-year geometric mean natural abundance estimates for these populations have been relatively flat since the early 1980s. 

[image: ]
Figure 3.4– 3 (continued below).  Middle Fork Salmon River MPG spring/summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin, 10-year geometric mean natural-origin).  Note different scale for Bear Valley Y-axis.
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Two metrics that express average trends in abundance were calculated for each population spawner abundance series with sufficient data (see individual population sections for detailed results).  Short term trend metrics were calculated for the period 1990 through the most recent year with an available spawning abundance estimate (Table 3.4–3).Figure 3.4–3 (continued).  Middle Fork Salmon River MPG spring/summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  Note different scale for Bear Valley Y-axis.

Table 3.4– 3.  Short term trends in natural abundance metrics for populations in the Middle Fork Salmon River spring/summer Chinook salmon MPG.  Starting year for trend calculations is 1990.  To illustrate influence of hatchery spawner assumptions, alternative population growth rate estimate calculated assuming hatchery spawners are not effectively contributing to natural production (shaded columns).
	Population
	Years
	Trend in Spawners
(ln spawners vs. year)
	Population Growth Rate
(assumed hatchery spawner effectiveness = 1.0)
	Population Growth Rate (assumed hatchery spawner effectiveness =  0.0)

	
	
	Slope
	Prob.>1
	λ
	Prob.>1
	λ
	Prob.>1

	Chamberlain Creek
	1990-2003
	1.11
	0.85
	n/a
	n/a
	n/a
	n/a

	Big Creek
	1990-2004
	1.14
	0.94
	1.12
	0.66
	1.12
	0.66

	Lower Middle Fork Salmon River
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	Camas Creek
	1990-2004
	1.18
	0.98
	1.18
	0.68
	1.18
	0.68

	Loon Creek
	1990-2004
	1.24
	0.96
	1.23
	0.75
	1.23
	0.75

	Upper Middle Fork Salmon River
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	Sulphur Creek
	1990-2004
	1.00
	0.52
	0.96
	0.43
	0.96
	0.43

	Bear Valley Creek
	1990-2003
	1.16
	0.96
	1.11
	0.66
	1.11
	0.66

	Marsh Creek
	1990-2003
	1.08
	0.74
	1.10
	0.66
	1.10
	0.66


Carcass surveys indicate that hatchery spawner proportions in Middle Fork Salmon River populations are very low, therefore applying the zero hatchery effectiveness assumption does not change the population trend estimates.  The recent patterns in the running 10-year geometric mean abundance are reflected in the trend statistics.  Six of the nine populations in this MPG had sufficient data to calculate both sets of short term trend metrics.  The data series for one additional series (Chamberlain Creek) was sufficient for calculating the regression-based trend in natural log spawner metric.  With the exception of the Sulphur Creek population, the average trend metrics for individual Middle Fork Salmon River MPG populations were greater than 1.0.  The probabilities that the averages exceeded 1.0 varied among populations, ranging from a low of 0.52/0.43 for Sulphur Creek to 0.96/0.75 for Loon Creek. 



[bookmark: _Toc205106040][bookmark: _Toc441244684]  Current Status Assessment – Chamberlain Creek Spring Chinook Salmon Population
The Chamberlain Creek spring Chinook salmon population (Figure 3.4.1–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
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Figure 3.4.1– 1.  Chamberlain Creek spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Chamberlain Creek population as “intermediate” in size and complexity based on historical habitat potential (Table 3.4.1–1; ICTRT 2007).  However, due to core area considerations, this population may be treated as “basic” for abundance and productivity criteria.  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for a basic population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.4.1– 1.  Chamberlain Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,109

	Stream lengths km (total) a
	840

	Stream lengths km (below natural barriers) a
	431

	Branched stream area weighted by intrinsic potential (km2)
	0.163

	Branched stream area km2 (weighted and temp. limited) b
	0.163

	Total stream area weighted by intrinsic potential (km2)
	0.329

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.329

	Size / Complexity category
	Inter. c / “D” (core drainage + adj. tribs )

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC
c. This population may be treated as a “basic” population with regard to abundance/productivity criteria due to core area considerations.
Current Abundance and Productivity
Annual abundance estimates for Chamberlain Creek were based on expanded redd counts.  The Idaho Department of Fish and Game (IDFG) has consistently surveyed two index reaches within the Chamberlain Creek drainage for spring and summer Chinook salmon spawning (IDFG #1-a and WS-1).  We summed the annual counts across index areas and applied two expansion factors to generate estimated annual spawner numbers.  The first expansion factor was the ratio between an estimate of the total weighted spawning area currently accessible in the population and the weighted amount of spawning area within the index count reaches.  The index areas represented approximately 16% of the total weighted core area (207,811 m2) currently identified as being in use for spawning.  We expanded the annual total redd counts to total spawners by multiplying annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).  The resulting total expansion factor was 11.45.  Given this high spatial expansion factor, missing years in a relatively abbreviated escapement record, the estimates of current productivity reported in Table 3.4.1-2 have relatively high level of uncertainty. 
Carcass sampling has not been conducted in Chamberlain Creek.  We assumed that the age structure is generally consistent across Middle Fork Salmon River MPG populations.  Therefore, we based annual age composition for Chamberlain Creek returns on length frequencies obtained from spawning ground carcass sampling across the Middle Fork Salmon River and proportion age-at-length estimates for Snake River populations (see Methods section).  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was fewer than 20.
We assume that spring Chinook salmon spawners in Chamberlain Creek during the period 1957-2003 were all of natural-origin based on aggregate carcass sampling results for Middle Fork Salmon populations (see Appendix A).  For the recruit per spawner analysis, we did not include data pairs in which the parent spawner escapement was five or less.
[image: ]Abundance in recent years has been highly variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 217 (Table 3.4.1–2).  During the period 1985-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Chamberlain Creek population ranged from 0.15 in 1990 to 75.8 in 1998.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 2.45 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.4.1–2). Figure 3.4.1– 2.   Chamberlain Creek spring Chinook salmon population spawner abundance (1985-2003).

Table 3.4.1– 2.  Chamberlain Creek spring Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	217
	(23-1308)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	2.45
	(0.90-6.65)
	0.52

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics – Recent trend analyses not applicable
	N/A
	N/A
	N/A


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the size category threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Chamberlain Creek population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.4.1–3).  Abundance and productivity estimates for this population should be viewed with caution due to a short time series with several gaps in the data.
The abundance data for the Chamberlain Creek spring Chinook salmon population are insufficient to calculate the standard trend metrics due to a relatively short time series (1985-2003) and three years of no data (1986, 1991 and 2000). Abundance estimates for sampled years indicate that the pattern of returns from 1985 to present was generally consistent with other Snake River spring/summer Chinook salmon populations—relatively low escapements in the mid-1990s followed by an abrupt increase in the 2001/2002 return years.   Figure 3.4.1– 3.  Chamberlain Creek spring Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and three minor spawning areas (MiSAs) within the Chamberlain Creek spring Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  The core spawning areas for the population are within the Chamberlain Creek drainage, not the adjunct streams that are tributary to the Salmon River.  The Bargamin and Sabe MiSAs are outside of the core population area.  Spawning primarily occurs in Chamberlain Creek upstream of West Fork Chamberlain Creek and in West Fork Chamberlain Creek, reaches within the MaSA. 
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Chamberlain major spawning area has the greatest proportion of major spawning areas at 67%.  The three  minor spawning areas each contain the remaining intrinsic potential.
]
Figure 3.4.1– 4.  Chamberlain Creek spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
Chamberlain Creek is an intermediate-size population with “D” type complexity (core production area in one drainage plus adjacent tributaries outside of the core drainage).  The adjunct tributaries enter the main Salmon River from the mouth of Chamberlain Creek downstream to just below the mouth of Fivemile Creek.  The largest of the adjunct tributaries are Bargamin and Sabe creeks.  The Chamberlain Creek population of spring Chinook salmon has one MaSA (Chamberlain) and three MiSAs (Bargamin, McCalla and Sabe).  The total branched stream area weighted by intrinsic potential is 162,637m2. The total MiSA weighted area is distributed across the MiSAs as follows: Bargamin – 64%, McCalla – 30%, Sabe – 6%.  The sum of the non-temperature-limited intrinsic potential area in the MiSAs is 55% of the minimum capacity of a MaSA.  Since the total MiSA and MaSA area is 163% of the minimum for a MaSA, this metric is rated moderate risk, even though the sum of the MiSAs is not greater than 75% of capacity of a MaSA.  The moderate risk rating seems reasonable based on the number (3) and spatial distribution of the MiSAs.
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1985 on Chamberlain Creek (mouth of the west fork upstream to Flossie Creek) and West Fork Chamberlain Creek (mouth upstream to Game Creek).  Since 1995, researchers from the U.S. Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.
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Figure 3.4.1– 5.  Chamberlain Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  The Bargamin and McCalla MiSAs are occupied, while Sabe is not.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is consistent temporal variation in the population and allele frequencies are clearly distinct from other populations.  This metric was rated very low risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Chamberlain Creek population has historically been distributed across three ecoregions, with the Southern Forested Mountains being predominant (Table 3.4.1–3 and Fig. 6).  There is one substantial change from historic to current distribution: the Hot Dry Canyons ecoregion is significantly more utilized now than historically.  Because of the one substantial change, this metric was rated moderate risk for the population.  The change in representation of the Southern Forested Mountains ecoregion is not considered substantial because the change was less than 67%.
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Figure 3.4.1– 6.  Chamberlain Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.1– 3.  Chamberlain Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	9.5
	9.5
	39.2

	South Clearwater Forested Mountains
	14.1
	14.1
	0.0

	Southern Forested Mountains
	76.4
	76.4
	60.8





B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Chamberlain Creek population (Table 3.4.1–4).  A low risk rating is the lowest risk level the population could ever achieve because of spatial structure constraints.  Historically, the population only contained one MaSA.
Table 3.4.1– 4.  Chamberlain Creek spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk 
(Mean = 1) 
	Low Risk
(Mean = 1)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk (1)
	

	B.1.b
	VL (2)
	VL (2)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk 
(2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Chamberlain Creek spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.1–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 217, which is only 43% of the minimum abundance threshold of 500.  The point estimate of the 20-year geometric mean productivity (2.45 R/S; Table 3.4.1–6) does exceed the level required at a population abundance corresponding to the minimum abundance threshold (2.21).  However the overall A/P rating is based on the combination of values representing the current status of the population and is driven by the very low recent natural origin abundance estimate.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve the highly viable status since overall spatial structure and diversity is rated at Low Risk.
	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low 
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High 
(>25%)
	HR
	HR Chamberlain Creek
	HR
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Figure 3.4.1– 7.  Chamberlain Creek spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).


Data Summary – Chamberlain Creek Spring Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.4.1– 5.  Chamberlain Creek spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.1–6).
[image: ]
Table 3.4.1– 6.  Chamberlain Creek spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.1– 7.   Chamberlain Creek spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]
















Figure 3.4.1– 8.  Chamberlain Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown]
















Figure 3.4.1– 9.  Chamberlain Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.4.1–) and fitting a capacity estimate to the data series.
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  Current Status Assessment – Big Creek Spring/Summer Chinook Salmon Population
The Big Creek spring/summer Chinook salmon population is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: MFBIGchinook-msa-landscape]
Figure 3.4.2– 1.  Big Creek spring/summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Big Creek population as “large” in size and complexity based on historical habitat potential (Table 3.4.2–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Big Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.4.2– 1.  Big Creek spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,543

	Stream lengths km (total) a
	567

	Stream lengths km (below natural barriers) a
	466

	Branched stream area weighted by intrinsic potential (km2)
	0.390

	Branched stream area km2 (weighted and temp. limited) b
	0.390

	Total stream area weighted by intrinsic potential (km2)
	0.577

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.577

	Size / Complexity category
	Large / “B” (Dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1957 to 2004) abundance (number of adults spawning in natural production areas) has ranged from 5 in 1996 to 1,749 in 1961 (Figure 3.4.2–2).  Abundance estimates are based on expanded redd counts.  The Idaho Department of Fish and Game (IDFG) has conducted single pass index redd surveys in the Big Creek drainage since 1957.  In most years, surveys have been ground based.  The most upstream Big Creek index reach (IDFG WS-13, extending from the confluence of Logan Creek to approximately 5 km upstream) has been surveyed annually.  The mainstem of Big Creek from Logan Creek downstream to the mouth was surveyed from 1957-1971 (except for 1964).  Sections of the IDFG index reaches below Logan Creek were only sporadically surveyed between 1972 and 1989.  From 1990-2003, surveys have been conducted annually in the lower 38 km section of Big Creek.  Monumental Creek, a large tributary to Big Creek, has been surveyed in three years since 1957, the last survey conducted in 1985. 
The Big Creek drainage was included in the recent multiple survey assessment of spring/summer Chinook salmon redd distributions throughout the Middle Fork Salmon River.  We compared the annual IDFG index area WS-13 counts with the corresponding total Big Creek (including Monumental Creek) drainage redd counts from the U.S. Forest Service (USFS) study using a zero intercept regression analysis.  On average, the annual total counts of redds in Big Creek were 2.71 times the IDFG counts in index area WS-13.  The USFS study counts are compiled from multiple surveys across the accessible habitat within the Big Creek drainage.  Approximately 21% of redds observed in the USFS study (1995-2003) were located in Monumental Creek.  The average ratio of total count to WS-13 count for the relatively complete mainstem single pass surveys conducted by IDFG from 1957 through 1971 was 2.58, consistent with the expansion factor derived from the recent USFS study.  We generated annual estimates of total redd deposition within the Big Creek drainage for each year from 1957 through 2005 by multiplying the annual WS-13 index areas counts by 2.71. 
We expanded the annual total redd counts to total spawners by multiplying annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).  We assumed that spring Chinook salmon spawners in Big Creek during the period 1957-2003 were all of natural-origin based on the absence of hatchery marks or tags in carcasses sampled from Upper Big Creek and the aggregate Middle Fork Salmon River populations (see Appendix A). 
Annual age compositions of the Big Creek spring/summer Chinook salmon spawning population were derived using the standard IDFG methodology described in Appendix A.  We based annual age composition estimates on carcass samples from Upper Big Creek if the sample size was 20 or more.  If fewer than 20 carcasses were sampled within Upper Big Creek in a given year, we applied the age structure estimate derived from the aggregate of samples across populations in the Middle Fork Salmon River MPG for that return year.  Age compositions were derived from carcass sampling length frequency distributions by applying proportional age-at-length relationships calculated from aggregate Middle Fork Salmon River spring/summer Chinook salmon returns.  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was less than 20.

[image: ]Abundance in recent years has been moderately variable.  The 10-year (1995-2004) geometric mean abundance of natural-origin spawners was 90 (Table 3.4.2–2).  During the period 1980-1999, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in Big Creek ranged from 0.08 in 1991 to 15.2 in 1980.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 1.22 R/S, adjusted SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.4.2–2). Figure 3.4.2– 2.  Big Creek spring/summer Chinook salmon population adult spawner abundance estimates (1957-2004).

Table 3.4.2– 2.  Big Creek spring/summer Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	90
	(5-662)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.22
	(0.85-1.75)
	0.21

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2004)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.02
	(0.94-1.10)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.09
	(0.78-1.53)
	0.74

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.09
	(0.78-1.53)
	0.74


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the minimum abundance threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Big Creek population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.4.2–3).
The average trend in spawner abundance for the Big Creek spring/summer Chinook salmon population has been slightly positive over the period 1980-2004, increasing at a rate of approximately 2% per year (Table 3.4.2–2).  There are no hatchery releases into any of the populations in the Middle Fork Salmon River drainages and carcass surveys indicate little straying into populations in this MPG.  The estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.09, 74% probability of exceeding 1.0), driven largely by increased returns during 2001-2003.Figure 3.4.2– 3.  Big Creek spring/summer Chinook salmon current abundance/productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and no minor spawning areas (MiSAs) within the Big Creek spring/summer Chinook salmon population.  Spawning is distributed throughout the population, but typically is concentrated in the upper Big Creek MaSA, a spring Chinook salmon production area.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  Each of the three major spawning areas makes up from approximately 25% to 40% of the population's area.]
Figure 3.4.2– 4.  Big Creek spring/summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Big Creek population of spring/summer Chinook salmon has three MaSAs (Lower Big Creek, Upper Big Creek and Monumental) in a non-linear configuration.  The total branched stream area weighted by intrinsic potential is 390,378 m2.  Historically the majority of spawners used the Upper Big Creek MaSA.  The spatial arrangement of spawning areas results in a low risk rating for this metric.

A.l.b.  Spatial extent or range of population
The Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts since 1957 in Big Creek from Jacobs Ladder Creek downstream to the mouth of Big Creek.  The time series of counts covers nearly all years for the index area from Jacobs Ladder Creek to Logan Creek. Index counts were not conducted in many years downstream of Logan Creek.  Monumental Creek was never included in the index counts.  Since 1995, researchers from the U.S. Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  All MaSAs are occupied at both the lower and upper ends based on recent spawner surveys. 
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Figure 3.4.2– 5.  Big Creek spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
 A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at very low risk because all historical MaSAs are occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners using the upper portions of the basin as spring run, and spawners in the lower reaches as summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Some within population spatial differentiation is apparent, but only one year of sampling was available. This metric was rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  An exhaustive review of all spawner carcass data has not been completed however, so it is possible that one or two hatchery strays were observed in the population across all survey years.  The occurrence of that small number of strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within population hatchery program, and this metric is rated very low risk.
The overall spawner composition metric is rated very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.
B.3.a.  Distribution of population across habitat types 
The Big Creek population intrinsic potential distribution historically was distributed across two ecoregions, with the Southern Forested Mountains being predominant.  The current distribution is nearly identical to the historic intrinsic distribution (Table 3.4.2–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  
[image: MFBIGchinook-eco-landscape]
Figure 3.4.2– 6.  Big Creek spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.2– 3.  Big Creek spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area in this ecoregion (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	25.7
	25.7
	21.5

	Southern Forested Mountains
	74.3
	74.3
	78.5



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Big Creek population (Table 3.4.2–4).  The moderate risk rating assigned to this population is driven by the genetic variation score (metric B.1.c.) which in turn is influenced by a very limited number of samples.  It is very possible the actual risk for the genetic variation metric is low or very low, and the population’s overall spatial structure/diversity risk is low.
Table 3.4.2– 4.  Big Creek spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Very Low Risk
(Mean=1.67) 
	Very Low Risk
(Mean=1.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Big Creek spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.2–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 90, which is only 9% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (1.22 R/S; Table 3.4.2–6) is less than the 1.58 R/S required at the minimum abundance threshold.  The spatial structure/diversity rating is Moderate Risk primarily due to the moderate risk rating for genetic variation.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but could potentially achieve this rating pending resolution of data on genetic variation.
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Figure 3.4.2– 7.  Big Creek spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).

Data Summary – Big Creek Spring/Summer Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.4.2– 5.  Big Creek spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.2–6).
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Table 3.4.2– 6.  Big Creek spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.2– 7.  Big Creek spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.4.2– 8.  Big Creek spring/summer Chinook salmon population stock recruitment curves.  All available R/S pairs were used in estimating the current productivity for this population.  Data were not adjusted for marine survival.
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Figure 3.4.2– 9.  Big Creek spring/summer Chinook salmon population stock recruitment curves.  All available R/S values were used in estimating the current productivity for this population.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.4.2–2) and fitting a capacity estimate to the data series.







[bookmark: _Toc205106043][bookmark: _Toc441244686]  Current Status Assessment – Lower Middle Fork Salmon River Spring/Summer Chinook Salmon Population
The Lower Middle Fork Salmon River spring/summer Chinook salmon population (Figure 3.4.3–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: MFLMAchinook-msa-landscape]
Figure 3.4.3– 1.  Lower Middle Fork Salmon River spring/summer Chinook salmon population boundary and minor spawning area (MiSA).
The Interior Columbia Technical Recovery Team (ICTRT) classified this population as “basic” in size and complexity based on historical habitat potential (Table 3.4.3–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lower Middle Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.4.3– 1.  Lower Middle Fork Salmon River spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,249

	Stream lengths km (total) a
	758

	Stream lengths km (below natural barriers) a
	472

	Branched stream area weighted by intrinsic potential (km2)
	0.035

	Branched stream area km2 (weighted and temp. limited) b
	0.035

	Total stream area weighted by intrinsic potential (km2)
	0.177

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.177

	Size / Complexity category
	Basic / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current abundance (number of adult spawners in natural production areas) is currently unknown for this population.  Redd surveys have been conducted in recent years by U.S. Forest Service (USFS) personnel.  A long time series of survey or census data are not available for this population. 
Spatial Structure and Diversity
The ICTRT has identified no major spawning areas (MaSA) and one minor spawning area (MiSA) within the Lower Middle Fork Salmon River population.  Intrinsic potential modeling showed no temperature limited areas within the MiSA for this population.  Spawning is primarily restricted to the mainstem Middle Fork Salmon River within the population boundary.  Tributaries to the mainstem within this population typically are small and high gradient.  Horse Creek (which is a tributary to the mainstem Salmon River) is the largest tributary in the population area and supports most of the recently documented spawning in the population.  
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Lower Middle Fork Salmon River spring/summer Chinook salmon population has no MaSAs and one MiSA.  The total branched stream area weighted by intrinsic potential is 177,000 m2.  This metric is rated high risk because the population lacks a major spawning area.
A.l.b.  Spatial extent or range of population
Current utilization of habitat for spawning and rearing is inferred from spawner redd counts and juvenile presence/absence and density surveys.  Since 1995, researchers from the USFS, Rocky Mountain Research Station, have been surveying all potential spawning habitat in the Middle Fork Salmon River drainage.  Surveys are not conducted in the mainstem Salmon River tributaries.  Although current distribution likely mirrors historical (at least at larger abundances), this metric is rated low risk because of lack of information on current distribution.
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Figure 3.4.3– 2.  Lower Middle Fork Salmon River spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This is the lowest risk rating achievable for this metric since the population did not historically contain more than two MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The Idaho Department of Fish and Game (IDFG) classifies adult spawners as summer run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There are no data for assessing genetic variation, and this metric was tentatively rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential habitat of the Lower Middle Fork Salmon River population has historically been distributed across one ecoregion, Southern Clearwater Forested Mountains.  There was a substantial change in ecoregion occupancy as the population is now primarily distributed in the Hot Dry Canyons and Southern Forested Mountains ecoregions.  Because of the substantial change in ecoregion occupancy, this metric was rated moderate risk for the population.
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Figure 3.4.3– 3.  Lower Middle Fork Salmon River spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.



 Table 3.4.3– 2.  Lower Middle Fork Salmon River spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% historical branch spawning area  (non-temp. limited)
	% historical branch spawning area  (temp. limited)
	% currently occupied spawning area  (non-temp. limited)

	South Clearwater Forested Mountains
	100.0
	100.0
	18.9

	Hot Dry Canyons
	0.0
	0.0
	71.5

	Southern Forested  Mountains
	0.0
	0.0
	9.6



Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Lower Middle Fork Salmon River population (Table 3.4.3–4).  The moderate risk rating assigned to this population is driven by both the overall spatial structure score (Goal A) and the genetic variation score (metric B.1.c.) which in turn is influenced by a lack of data.  It is very possible the actual risk for the genetic variation metric is low or very low, and the population’s overall spatial structure/diversity risk is low.  Potential genetic bottlenecks resulting from recent low adult escapements are unknown.  Historically this population may have been at an elevated risk status (e.g., moderate) with respect to spatial structure because of the limited amount of spawning habitat in the population and the distribution of that habitat.
Table 3.4.3– 3.  Lower Middle Fork Salmon River spring/summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Moderate Risk
(Mean = 0.33)
	Moderate Risk
(Mean = 0.33)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)  
	Very Low Risk (2)   
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Lower Middle Fork Salmon River spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.3–4).  Abundance/productivity status cannot be determined because there are no data available.  The abundance/productivity status is tentatively rated at High Risk, consistent with the seven populations in the Middle Fork Salmon River MPG where data were available to determine risk status.  Overall spatial structure and diversity has been rated Moderate Risk.  Improvement in abundance/productivity status (reduction of risk level) most likely will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.  It is questionable as to whether or not the population could ever achieve highly viable status because of spatial structure constraints. 
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Figure 3.4.3– 4.  Lower Middle Fork Salmon River spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at highest risk).
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  Current Status Assessment – Camas Creek Spring/Summer Chinook Salmon Population
The Camas Creek spring/summer Chinook salmon population (Figure 3.4.4–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
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Figure 3.4.4– 1.  Camas Creek spring/summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Camas Creek population as “basic” in size and complexity based on historical habitat potential (Table 3.4.4–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Camas Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.4.4– 1.  Camas Creek spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,030

	Stream lengths km (total) a
	318

	Stream lengths km (below natural barriers) a
	284

	Branched stream area weighted by intrinsic potential (km2)
	0.143

	Branched stream area km2 (weighted and temp. limited) b
	0.143

	Total stream area weighted by intrinsic potential (km2)
	0.250

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.250

	Size / Complexity category
	Basic / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Annual abundance estimates for the Camas Creek population were based on expanded redd counts.  The IFDG has consistently surveyed one index area within the Camas Creek drainage for spring and summer Chinook salmon spawning (IDFG Index Area WS-8).  No surveys were conducted in the Camas Creek index area in return year 1988.  We filled in the missing return data using the 1988 index count for Marsh Creek and a regression of the 1963-1987 Camas Creek index counts on the 1963-1987 Marsh Creek index counts.  The correlation coefficient between the two series was 0.7634.  
We estimated the total number of annual spawners in the Camas Creek population by applying two expansion factors to the WS-8 Index Area counts.  First, we multiplied the number of index redds in any given year by 1.71, the average ratio of total redds observed in multiple U.S. Forest Service surveys over the Camas Creek drainage to the corresponding IDFG WS-8 Index Area redd counts.  This expansion factor is intended to account for spawning in non-index areas within the population as well as for spawning outside of the time window associated with the single pass IDFG annual index area survey.  We expanded the annual total redd counts to total spawners by multiplying annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).  The resulting total expansion factor was 3.11.
Carcass sampling has not been conducted in Camas Creek.  We assumed that the age structure is generally consistent across Middle Fork Salmon River MPG populations.  Therefore, we based annual age composition for Camas Creek returns on length frequencies obtained from spawning ground carcass sampling across the Middle Fork Salmon River and proportion age-at-length estimates for Snake River populations (see Methods section).  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was lower than twenty.
We assume that spring Chinook salmon spawners in the Camas River during the period 1957 through 2003 were all of natural-origin based on the absence of hatchery tags or marks in aggregate carcass sampling results for Middle Fork Salmon River populations (see Appendix A).  For the recruit per spawner analyses, we did not include data pairs in which the parent spawner estimate was five or less. 
[image: ]Abundance in recent years has been highly variable.  The 10-year (1995-2004) geometric mean abundance of natural-origin spawners was 28 (Table 3.4.4–2).  During the period 1980-1999, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in Camas Creek ranged from 0.03 in 1991 to 16.23 in 1999.  Data for 1994-1996 were removed from the analysis since the parent escapements were less than six spawners.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1980-1999) geometric mean productivity was 0.83 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.4.4–2). Figure 3.4.4– 2.  Camas Creek spring/summer Chinook salmon population spawner abundance.

Table 3.4.4– 2.  Camas Creek spring/summer Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	28
	(0-261)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.83
	(0.48-1.45)
	0.32

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2004)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.00
	(0.93-1.07)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.04
	(0.69-1.57)
	0.60

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.04
	(0.69-1.57)
	0.60


a. Delimited productivity excludes any recruit/spawner pair where the spawner number > 75% of the population size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Camas Creek population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.4.4–3).
The abundance of natural-origin spawners in the Camas Creek spring/summer Chinook salmon population trended consistently downwards from 1980 through 2000, then spiked upwards for 3 years before dropping back below levels observed in the early 1980s.  On average, the trend in natural log spawners from 1980 to 2004 was flat (Table 3.4.4–2).  There are no hatchery releases into any of the populations in the Middle Fork Salmon River drainages and carcass surveys indicate little straying into populations in this MPG.  The estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.04, 60% probability of exceeding 1.0), driven largely by increased returns during 2001-2004.  The estimated returns in 2004 were down sharply from the peak observed in 2001-2003 for this population. Figure 3.4.4– 3.  Camas Creek spring/summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the Camas Creek spring/summer Chinook salmon population.  Reaches primarily used for spawning include mainstem Camas Creek upstream of Hammer Creek and South Fork Camas Creek.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Camas Major Spawning Area has the greatest proportion at 81%.  The minor spawning area contains approximately 19%of the population's intrinsic potential.]
Figure 3.4.4– 4.  Camas Creek spring/summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Camas Creek population has one MaSA (Camas) and one MiSA (Yellowjacket).  The total branched stream area weighted by intrinsic potential is 143,477 m2.  This metric is rated high risk because the area outside of the one MaSA does not represent more than 75% capacity of a MaSA.
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1960 in Camas Creek from Castle Creek downstream to Hammer Creek, and from 1960 through 1986 from South Fork Camas Creek downstream to Castle Creek. Since 1995, researchers from the U.S. Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.  
[image: MFCAMchinook-use-landscape]
Figure 3.4.4– 5.  Camas Creek spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas  
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners using the upper portions of the basin as spring run, and spawners in the lower reaches as summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation  
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  The Camas Creek population clustered with other Middle Fork Salmon River populations in microsatellite analyses, but also is differentiated from the other populations.  Additional review of microsatellite data is necessary before making a final risk characterization, therefore this metric was tentatively rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Camas Creek population has historically been distributed fairly equally across two ecoregions, Southern Forested Mountains and Hot Dry Canyons (Figure 3.4.4–6).  The current distribution is nearly identical to the historic intrinsic distribution (Table 3.4.4–3).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  
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Figure 3.4.4– 6.  Camas Creek spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.4– 3.  Camas Creek spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area in this ecoregion (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	55.2
	55.2
	58.6

	Southern Forested Mountains
	44.8
	44.8
	41.4




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Camas Creek population (Table 3.4.4–4).  The moderate risk rating assigned to this population is driven by the genetic variation score (metric B.1.c.) which in turn is influenced by a very limited number of samples.  It is very possible the actual risk for the genetic variation metric is low or very low, and the population’s overall spatial structure/diversity risk is low.
Table 3.4.4– 4.  Camas Creek spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Camas Creek spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.4–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 28, which is only 6% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (0.83 R/S; Table 3.4.4–6) is slightly less than replacement and substantially less than the 2.21 R/S required at the minimum abundance threshold.  Overall spatial structure and diversity is rated at Moderate Risk.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve the viable status pending resolution of data on genetic variation.
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	Very Low
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Figure 3.4.4– 7. Camas Creek spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).

Data Summary – Camas Creek Spring/Summer Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.4.4– 5.  Camas Creek spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.4–6).
[image: ]
Table 3.4.4– 6.  Camas Creek spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.4– 7.  Camas Creek spring/summer Chinook salmon population stock- recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.4.4– 8.  Camas Creek spring/summer Chinook salmon population stock recruitment curves.  All available R/S data with a parent escapement greater than five were used in estimating the current productivity for this population.  Data were not adjusted for marine survival.
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Figure 3.4.4– 9.  Camas Creek spring/summer Chinook salmon population stock recruitment curves.  All available R/S data with a parent escapement greater than five were used in estimating the current productivity for this population.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.4.4–2) and fitting a capacity estimate to the data series.

[bookmark: _Toc205106041][bookmark: _Toc441244688]  Current Status Assessment – Loon Creek Spring/Summer Chinook Salmon Population
The Loon Creek spring/summer Chinook salmon population (Figure 3.4.5–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: MFLOOchinook-msa-landscape]
Figure 3.4.5– 1.  Loon Creek spring/summer Chinook salmon population boundary and major spawning area (MaSA).
The Interior Columbia Technical Recovery Team (ICTRT) classified the Loon Creek population as “basic” in size and complexity based on historical habitat potential (Table 3.4.5–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Loon Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.4.5– 1.  Loon Creek spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	921

	Stream lengths km (total) a
	122

	Stream lengths km (below natural barriers)
	118

	Branched stream area weighted by intrinsic potential (km2) a
	0.111

	Branched stream area km2 (weighted and temp. limited) b
	0.111

	Total stream area weighted by intrinsic potential (km2)
	0.241

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.241

	Size / Complexity category
	Basic / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Annual abundance estimates for Loon Creek were based on expanded redd counts.  The Idaho Department of Fish and Game (IDFG) has consistently surveyed two index reaches within the Loon Creek drainage for spring and summer Chinook salmon spawning (IDFG WS-6 mainstem Loon Creek and WS-7 Cabin Creek).  We summed the annual counts across index areas and applied two expansion factors to generate estimated annual spawner numbers.  We used results from recent year (1995-2003) comprehensive surveying efforts (R. Thurow, U.S. Forest Service) to generate an expansion factor relating index area counts to an estimate of the total number of redds within the tributary habitat occupied by the population.  The average annual expansion factor for Loon Creek was 1.37.  We expanded the annual total redd counts to total spawners by multiplying annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).  The resulting total expansion factor (index redd counts to total spawners) was 2.49. 
Carcass sampling has not been conducted in Loon Creek.  We assumed that the age structure is generally consistent across Middle Fork Salmon River MPG populations.  Therefore, we based annual age composition for Loon Creek returns on length frequencies obtained from spawning ground carcass sampling across the Middle Fork Salmon River and proportion age-at-length estimates for Snake River populations (see Methods section).  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was less than 20.
We assume that spring Chinook salmon spawners in Loon Creek during the period 1957-2003 were all of natural-origin based on aggregate carcass sampling results for Middle Fork Salmon River populations (see Appendix A). 
For the recruit per spawner analyses, we did not include data pairs in which the parent spawner estimate was five or less. 

[image: ]Abundance in recent years has been highly variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 49 (Table 3.4.5–2).  During the period 1967-1999, R/S (in terms of spawner to spawner) for Chinook salmon in Loon Creek ranged from 0.02 in 1991 to 16.7 in 1999.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 1.06 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.4.5–2). Figure 3.4.5– 2.  Loon Creek spring/summer Chinook salmon population spawner abundance.

Table 3.4.5– 2.  Loon Creek spring/summer Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	49
	(0-611)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.06
	(0.61-1.86)
	0.31

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2004)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.07
	(0.98-1.16)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.12
	(0.79-1.58)
	0.79

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.12
	(0.79-1.58)
	0.79


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 


[image: ]Comparison to the Viability Curve 
The Loon Creek population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.4.5–3).
The abundance of natural-origin spawners in the Loon Creek spring/summer Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 7% per year (Table 3.4.5–2).  There are no hatchery releases into any of the populations in the Middle Fork Salmon River drainages, carcass surveys indicate little straying into populations in this MPG.  The estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.07, 67% probability of exceeding 1.0), driven largely by increased returns during 2001-2003.  The estimated returns in 2004 were down sharply from the peaks observed in 2001-2003 for this population. Figure 3.4.5– 3.  Loon Creek spring/summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSAs) within the Loon Creek spring/summer Chinook salmon population.  The MaSA (Loon Creek) has no modeled temperature limitations.  Most spawning occurs in Loon Creek upstream of Cold Springs Creek and in Mayfield and Warm Springs creeks.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Loon Creek population of spring/summer Chinook salmon has one MaSA (Loon) and no MiSAs.  The total branched stream area weighted by intrinsic potential is 111,050 m2.  This metric is rated high risk because the area outside of the only MaSA does not represent more than 75% capacity of a MaSA.

A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1960 in Loon Creek from the Loon Creek Guard Station to Falconberry Ranch.  Since 1995, researchers from the U.S Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.  
[image: MFLOOchinook-use-landscape]
Figure 3.4.5– 4.  Loon Creek spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners using the upper portions of the basin as spring run, and spawners in the lower reaches as summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  The samples available for analyses are limited and additional review of microsatellite data is necessary before making a final risk characterization, therefore this metric was tentatively rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.

B.3.a.  Distribution of population across habitat types
The Loon Creek population intrinsic potential distribution historically was distributed across one ecoregion, the Southern Forested Mountains.  The current distribution is considered to be nearly identical to the historic intrinsic distribution (Table 3.4.5–3 and Fig. 6), but does include some use of the Hot Dry Canyons ecosystem.  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.
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Figure 3.4.5– 5.  Loon Creek spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.4.5– 3.  Loon Creek spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area in this ecoregion (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Southern Forested  Mountains
	100.0
	99.5
	99.5

	Hot Dry Canyons
	0.0
	0.5
	0.5



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Loon Creek population (Table 3.4.5–4).  The moderate risk rating assigned to this population is driven by the genetic variation score (metric B.1.c.) which in turn is influenced by a very limited number of samples.  It is very possible the actual risk for the genetic variation metric is low or very low, and the population’s overall spatial structure/diversity risk is low.
Table 3.4.5– 4.  Loon Creek spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Loon Creek spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.5–6).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 49, which less than 10% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (1.06 R/S; Table 3.4.5–6) is slightly above replacement but is substantially less than the 2.21 R/S required at the minimum abundance threshold.  The spatial structure/diversity rating is Moderate Risk.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve a viable rating pending resolution of data on genetic variation.
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Figure 3.4.5– 6.  Loon Creek spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Loon Creek Spring/Summer Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.4.5– 5.  Loon Creek spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.5–6).
[image: ]
Table 3.4.5– 6.  Loon Creek spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.5– 7.  Loon Creek spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.4.5– 7.  Loon Creek spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.4.5– 8.  Loon Creek spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.



[bookmark: _Toc441244689]  Current Status Assessment – Upper Middle Fork Salmon River Spring Chinook Salmon Population
The Upper Middle Fork Salmon River spring Chinook salmon population (Figure 3.4.6–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: MFUMAchinook-msa-landscape]
Figure 3.4.6– 1.  Upper Middle Fork Salmon River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified this population as “intermediate” in size and complexity based on historical habitat potential (Table 3.4.6–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 naturally produced spawners with a sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Upper Middle Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.4.6– 1.  Upper Middle Fork Salmon River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,625

	Stream lengths km (total) a
	663

	Stream lengths km (below natural barriers) a
	559

	Branched stream area weighted by intrinsic potential (km2)
	0.182

	Branched stream area km2 (weighted and temp. limited) b
	0.182

	Total stream area weighted by intrinsic potential (km2)
	0.449

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.449

	Size / Complexity category
	Intermediate / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current abundance (number of adult spawners in natural production areas) is currently unknown for this population.  Redd surveys have been conducted in recent years by U.S Forest Service (USFS) personnel.  A long time series of survey or census data are not available for this population.
Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and two minor spawning areas (MiSAs) within the Upper Middle Fork Salmon River population.  Intrinsic potential modeling showed no temperature limited areas within the spawning areas for this population.  Spawning is primarily scattered across the larger tributaries of the Middle Fork Salmon River within the population boundary (Rapid River, Pistol Creek, Indian Creek, and Marble Creek).  Some spawning does occur in the mainstem Middle Fork Salmon River and small tributaries.

[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Middle Fork Salmon MaSA has the greatest proportion of the spawning areas at 64%.  
]
Figure 3.4.6– 2.  Upper Middle Fork Salmon River spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Upper Middle Fork Salmon River spring Chinook salmon population has one MaSA and two MiSAs.  The total branched stream area weighted by intrinsic potential is 182,000 m2.  This metric is rated high risk because the area outside of the one MaSA does not represent more than 75% of the capacity of a MaSA. 

A.l.b.  Spatial extent or range of population
Current utilization of habitat for spawning and rearing is inferred from spawner redd counts and juvenile presence/absence and density surveys.  Since 1995, researchers from the USFS, Rocky Mountain Research Station, have been surveying all potential spawning habitat in the Middle Fork Salmon River drainage.  This metric is rated very low risk because current spawning distribution mirrors historical and the historic range has not been reduced.
 [image: MFUMAchinook-use-landscape]
Figure 3.4.6– 3.  Upper Middle Fork Salmon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This is the lowest risk rating achievable for this metric since the population did not historically contain more than two MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The Idaho Department of Fish and Game (IDFG) classifies adult spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia Rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There are no data for assessing genetic variation, and this metric was tentatively rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
 (3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.

B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Upper Middle Fork Salmon River population has historically been distributed across one ecoregion, the Southern Forested Mountains.  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.
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Figure 3.4.6– 4.  Upper Middle Fork Salmon River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.6– 2.  Upper Middle Fork Salmon River spring Chinook salmon population proportion of current spawning across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area in this ecoregion (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Southern Forested Mountains
	100.0
	100.0
	100.0


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Upper Middle Fork Salmon River population (Table 3.4.6–4).  The moderate risk rating assigned to this population is driven by the genetic variation score (metric B.1.c.) which in turn is influenced by a lack of data.  It is very possible the actual risk for the genetic variation metric is low or very low, and the population’s overall spatial structure/diversity risk is low.  Potential genetic bottlenecks resulting from recent low adult escapements are unknown.
Table 3.4.6– 3.  Upper Middle Fork Salmon River spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Upper Middle Fork Salmon River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.6–4).  Abundance/productivity status cannot be determined because there are no data available.  The abundance/productivity status is tentatively rated at High Risk, consistent with the seven populations in the Middle Fork Salmon River MPG where data were available to determine risk status.  Overall spatial structure and diversity has been rated Moderate Risk.  Improvement in abundance/productivity status (reduction of risk level) most likely will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.  It is questionable as to whether or not the population could ever achieve highly viable status because of spatial structure constraints. 
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Figure 3.4.6– 5.  Upper Middle Fork Salmon River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics).  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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  Current Status Assessment – Sulphur Creek Spring Chinook Salmon Population 
The Sulphur Creek spring Chinook salmon population (Figure 3.4.7–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
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Figure 3.4.7– 1.  Sulphur Creek spring Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Sulphur Creek population as “basic” in size and complexity based on historical habitat potential (Table 3.4.7–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Sulphur Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.4.7– 1.  Sulphur Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	133

	Stream lengths km (total) a
	57

	Stream lengths km (below natural barriers) a
	54

	Branched stream area weighted by intrinsic potential (km2)
	0.113

	Branched stream area km2 (weighted and temp. limited) b
	0.113

	Total stream area weighted by intrinsic potential (km2)
	0.125

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.125

	Size / Complexity category
	Basic / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
The IDFG annual redd surveys in Sulphur Creek have covered a consistent set of stream reaches since 1988.  Redds have been counted and tabulated for two reaches (index area WS-12 and reach OS-4).  From 1966 through 1987, counts were made for the WS-12 index reach, but not the OS-4 supplemental reach.  From 1959 through 1965, redd counts were made for an extended version of the current index area WS-12.  Redd counts in the initial two years of the IDFG surveys in Sulphur Creek covered the entire mainstem reach from the mouth to the confluence of the North Fork. 
The Sulphur Creek drainage was included in the recent multiple survey assessment of spring/summer Chinook salmon redd distributions throughout the Middle Fork Salmon River.  We compared the annual Idaho Department of Fish and Game (IDFG) index area WS-12 counts with the corresponding total Sulphur Creek drainage redd counts from the U.S. Forest Service (USFS) study using a zero intercept regression analysis.  On average, the annual total counts of redds in Sulphur Creek were 2.11 times the IDFG counts in index area WS-12.  We applied that expansion factor to estimate total annual redds in Sulphur Creek for return years 1959 through 2005.  Given that the entire Sulphur Creek mainstem up to the confluence of the North Fork was surveyed in 1957 and 1958, and that no redds have been above the upper end of the surveyed area in the more recent USFS study, we assumed that the index counts for those years represented total redds in Sulphur Creek.  
We expanded the annual total redd counts to total spawners by multiplying annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).
Annual age compositions of the Sulphur Creek spring Chinook salmon spawning population were derived using the standard IDFG methodology described in Appendix A.  We based annual age composition estimates on carcass samples from Sulphur Creek if the sample size was 20 or more.  If fewer than 20 carcasses were sampled within Sulphur Creek in a given year, we applied the age structure estimate derived from the aggregate of samples across Middle Fork populations for that return year.  Age compositions were derived from carcass sampling length frequency distributions by applying proportional age-at-length relationships calculated from aggregate Middle Fork Salmon River spring and summer Chinook salmon returns.  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was less than 20.
We assumed that spring Chinook salmon spawners in Sulphur Creek during the period 1957 through 2003 were all of natural-origin based on the absence of hatchery marks or tags in carcasses sampled from Sulphur Creek and the aggregate Middle Fork Salmon populations (see Appendix A). 

[image: ]Abundance in recent years has been highly variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 19 (Table 3.4.7–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in Sulphur Creek ranged from 0.01 in 1990 to 13.35 in 1983.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1979-1998) geometric mean productivity was 0.97 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.4.7–2). Figure 3.4.7– 2.  Sulphur Creek spring Chinook salmon population spawner abundance (1957-2003).

Table 3.4.7– 2.  Sulphur Creek spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	19
	(0-201)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.97
	(0.54-1.76)
	0.34

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.02
	(0.94-1.11)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.07
	(0.68-1.68)
	0.67

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.07
	(0.68-1.68)
	0.67


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Sulphur Creek spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate and error bars reside below the 25% risk curve (Figure 3.4.7–3). 

The average trend in spawner abundance for the Sulphur Creek spring Chinook salmon population has been relatively flat over the period 1980-2003, increasing at a rate of approximately 2% per year (Table 3.4.7–2).  There are no hatchery releases into any of the populations in the Middle Fork Salmon River drainages and carcass surveys indicate little straying into populations in this MPG.  The estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.07, 67% probability of exceeding 1.0).  The pattern of returns during this period was similar to the other upper Middle Fork Salmon River populations—relatively low returns in the early 1980s and the mid-1990s.Figure 3.4.7– 3.  Sulphur Creek spring Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSAs) within the Sulphur Creek spring Chinook salmon population.  The MaSA has no modeled temperature limitations.  All spawning occurs in Sulphur Creek itself, with little spawning occurring in the lower one mile (approximated).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Sulphur Creek population of spring Chinook salmon has one MaSA (Sulphur) and no MiSAs.  It is occupied at both the lower and upper ends.  The total branched stream area weighted by intrinsic potential is 112,990 m2.  This metric is rated high risk because there is only one MaSA.

A.l.b.  Spatial extent or range of population
The Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts since 1957 in Sulphur Creek on approximately three miles of the stream.  Since 1995, researchers from the U.S. Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.  
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Figure 3.4.7– 4.  Sulphur Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There are no data for assessing genetic variation, and this metric was tentatively rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1) Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.

B.3.a.  Distribution of population across habitat types
The intrinsic potential habitat of the Sulphur Creek spring Chinook salmon population has historically been distributed across one ecoregion, the Southern Forested Mountains.  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  
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Figure 3.4.7– 5.  Sulphur Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.7– 3.  Sulphur Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area  (non-temp. limited)
	% of historical spawning area  (temp. limited)
	% of currently occupied spawning area  (non-temp. limited)

	Southern forested Mountains
	100.0
	100.0
	100.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Sulphur Creek spring Chinook salmon population (Table 3.4.7–4).  The moderate risk rating assigned to this population is driven by the genetic variation score (metric B.1.c.) which in turn is influenced by a lack of data.  It is very possible the actual risk for the genetic variation metric is low or very low, and the population’s overall spatial structure/diversity risk is low.
Table 3.4.7– 4.  Sulphur Creek spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Low Risk
(Mean = 0.67) 
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)

	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Sulphur Creek spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.7–6).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is rated at Moderate Risk.  The 10-year geometric mean abundance of natural-origin spawners is 21, which is only 4% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (0.92 R/S; Table 3.4.7–6) is below replacement and substantially less than the 2.21 R/S required at the minimum abundance threshold.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve viable status pending resolution of data on genetic variation.
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Figure 3.4.7– 6.  Sulphur Creek spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Sulphur Creek Spring Chinook Salmon population
Data type:	Redd count expansions (T. Cooney, NOAA Fisheries)
SAR:		Averaged Williams/CSS series
Table 3.4.7– 5.  Sulphur Creek spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.7–6).
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Table 3.4.7– 6.  Sulphur Creek spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.7– 7.  Sulphur Creek spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.4.7– 7.  Sulphur Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.4.7– 8.  Sulphur Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.4.7–2) and fitting a capacity estimate to the data series.
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  Current Status Assessment – Bear Valley Creek Spring Chinook Salmon Population     
The Bear Valley Creek spring Chinook salmon population (Figure 3.4.8–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: MFBEAchinook-msa-landscape]
Figure 3.4.8– 1.  Bear Valley Creek spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Review Team (ICTRT) classified the Bear Valley Creek population as “intermediate” in size and complexity based on historical habitat potential (Table 3.4.8–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Bear Valley Creek population to achieve a 1% or less risk (“very low risk”) of extinction over a 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.4.8– 1.  Bear Valley Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	496

	Stream lengths km (total) a
	205

	Stream lengths km (below natural barriers) a
	204

	Branched stream area weighted by intrinsic potential (km2)
	0.477

	Branched stream area km2 (weighted and temp. limited) b
	0.477

	Total stream area weighted by intrinsic potential (km2)
	0.489

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.489

	Size / Complexity category
	Intermediate / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥3.8m bankfull width were included
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1960-2003) abundance (number of adult spawners in natural production areas) has ranged from 16 in 1995 to 2,255 in 1961 (Figure 3.4.8–2).  Abundance estimates for the Bear Valley spring Chinook salmon population were based on expansions from redd counts.  The Idaho Department of Fish and Game (IDFG) has maintained index areas in the two drainages comprising this population, Bear Valley Creek and Elk Creek, since the late 1950s.  The mainstem of Elk Creek has been surveyed from the mouth up to the confluence of the three small streams that make up the headwaters of this drainage, a total distance of approximately 24 kilometers (IDFG index areas 11a, 11b, 11c).  The surveys essentially covered the entire habitat known to be used for spawning in this drainage.  Single pass ground surveys have been conducted across the Elk Creek index areas since 1986.  Prior to 1986, single aerial surveys were conducted in index subareas 11b and 11c.  Pre-1986 surveys in the upper-most reach (subarea 11a) were predominately ground based.  Two IDFG index reaches (9a-d, 10a-b) cover the mainstem of Bear Valley Creek from the mouth upstream approximately 40 kilometers.  These index reaches have been assessed annually using single pass survey techniques since 1957.  Since 1987, annual counts have been ground-based and prior years were generated from aerial surveys.  On average, total observed redds are distributed relatively equally between Elk Creek and the Bear Valley Creek mainstem.  
The Bear Valley/Elk Creek drainage was included in the recent multiple survey assessment of spring/summer Chinook salmon redd distributions throughout the Middle Fork Salmon River.  We summed the IDFG single pass index counts for the drainage (index areas 11a-c, 9a-d, 10a-b).  We compared the resulting annual total redd count to the corresponding count from the USFS study for the years with overlapping data (1995-2004).  The slope of a zero-intercept regression applied to the data was 1.04 (r2 of 0.9279).  We assumed that the average relationship applied to all years in the data series and generated a set of annual estimated total redd counts for the Bear Valley Creek drainage by multiplying the annual single pass IDFG redd count sums by 1.04. 

Annual age compositions of the Bear Valley Creek/Elk Creek spring Chinook salmon spawning population were derived using the standard IDFG methodology described in Appendix A.  We based annual age composition estimates on carcass samples from Bear Valley Creek/Elk Creek if the sample size was 20 or more.  If fewer than 20 carcasses were sampled within Bear Valley Creek/Elk Creek in a given year, we applied the age structure estimate derived from the aggregate of samples across Middle Fork Salmon River populations for that return year.  Age compositions were derived from carcass sampling length frequency distributions by applying proportional age-at-length relationships calculated from aggregate Middle Fork Salmon River spring/summer Chinook salmon returns.  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was less than 20.
The carcass survey samples were used to evaluate the annual proportional contribution of hatchery-origin spawners in Bear Valley Creek/Elk Creek.  Since 1960, an average of 80 carcasses per year has been sampled in Bear Valley Creek/Elk Creek.  Identifiable hatchery marks or tags were detected on two fish out of 201 sampled in 2001 and one fish out of 151 sampled in 2002.  No tags or marks indicative of hatchery-origin were found on carcasses sampled in Bear Valley Creek/Elk Creek or the aggregate annual samples from the Middle Fork Salmon River drainages (see Appendix A). 
Recent year natural spawners include recruits originating from naturally spawning parents and no hatchery strays have been observed in the system.  Spawners originating from naturally spawning parents comprise an average of 100% (Table 3.4.8–2).


[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 193 (Table 3.4.8–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in Bear Valley Creek ranged from 0.11 in 1990 to 7.19 in 1996.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1979-1998) geometric mean productivity was 1.44 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.4.8–2). Figure 3.4.8– 2.  Bear Valley Creek spring Chinook salmon population spawner abundance estimates (1960-2003).

Table 3.4.8– 2.  Bear Valley Creek spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	193
	(16-1,282)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.44
	(1.07-1.93)
	0.17

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	2.99
	
	1.04

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.05
	(0.98-1.13)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.11
	(0.79-1.55)
	0.80

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.11
	(0.79-1.55)
	0.80


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the minimum abundance threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Bear Valley Creek spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.4.8–3).
The abundance of natural-origin spawners in the Bear Valley Creek spring Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 5% per year (Table 3.4.8–2).  The general pattern in natural-origin returns to Bear Valley Creek is similar to that observed for other populations in the Middle Fork Salmon River MPG (Marsh Creek, Camas Creek and Big Creek).  Bear Valley Creek is at the upper end of the Middle Fork Salmon River drainage.  There are no hatchery releases into any of the populations in this MPG and carcass surveys indicate little straying into populations in this MPG.  The estimated intrinsic population growth rate over the most recent 20-year period has been positive (1.11, 80% probability of exceeding 1.0), driven largely by increased returns during 2001-2003.  Bear Valley Creek spring Chinook salmon spawning data for more recent years were not available for this report; returns for other populations in the Salmon River drainage were reduced from the peak levels observed in 2002/2003. Figure 3.4.8– 3.  Bear Valley Creek spring Chinook salmon population current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and no minor spawning areas (MiSAs) within the Bear Valley Creek spring Chinook salmon population.  The MaSA has no modeled temperature limitations.  Spawning is widely distributed across the population. Spawning in Elk Creek primarily occurs from the West Fork Elk Creek downstream to the confluence with Bear Valley Creek.  In Bear Valley Creek, most spawning occurs upstream of Fir Creek. 
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Figure 3.4.8– 4.  Bear Valley Creek spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas  
The Bear Valley Creek population of spring Chinook salmon has three MaSAs (Lower Bear Valley, Upper Bear Valley and Elk), which contain the entire intrinsic potential spawning habitat.  The total branched stream area weighted by intrinsic potential is 477,452 m2, equivalent to 4.7 MaSAs.  This metric is rated very low risk because there are three MaSAs in a non-linear (trellis) pattern and because of the large amount of total branched stream area.

A.l.b.  Spatial extent or range of population
Since 1957, the Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts in Bear Valley and Elk creeks.  Index areas are present in all MaSAs and cover Bear Valley Creek from Fir Creek upstream to near the headwaters and Elk Creek from its mouth upstream to West Fork Elk Creek.  Since 1995, researchers from the U.S. Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors the historical range which has not been reduced.  All MaSAs are occupied at both the lower and upper ends based on recent spawner surveys.
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Figure 3.4.8– 5.  Bear Valley Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas  
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at very low risk because the three historical MaSAs are occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies 
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation  
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation  
[bookmark: OLE_LINK3]Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Samples exhibited high interannual variability and were consistently differentiated from other populations, including the proximate Marsh Creek population.  Also, the samples showed no similarity to any hatchery samples.  This metric was rated low risk. 
B.2.a.  Spawner composition 
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.

B.3.a.  Distribution of population across habitat types 
The intrinsic potential distribution of the Bear Valley Creek population historically encompassed one ecoregion, the Southern Forested Mountains (Figure 3.4.8–6).  There are no substantial changes in ecoregion occupancy (Table 3.4.8–3) and this metric was rated low risk for the population.  
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Figure 3.4.8– 6.  Bear Valley Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.8– 3.  Bear Valley Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area in this ecoregion (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Southern forested Mountains
	100.0
	100.0
	100.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Bear Valley Creek population (Table 3.4.8–4).  The low risk rating assigned to this population is driven by mechanism B.1, maintaining natural patterns of phenotypic and genotypic expression, which in turn is influenced by a lack of data.  It is very possible the actual risk for mechanism B.1 is very low, and the population’s overall spatial structure/diversity risk is very low.
Table 3.4.8– 4.  Bear Valley Creek spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk 
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk (1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk
(2)
	Very Low Risk
(2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Bear Valley Creek spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.8–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 182, which is only 24% of the minimum abundance threshold of 750.  Additionally, the 20-year geometric mean productivity (1.46 R/S; Table 3.4.8–6) is less than the 1.76 R/S required at the minimum abundance threshold.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve the highly viable status since spatial overall structure/diversity is rated at Low Risk.
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Figure 3.4.8– 7.  Bear Valley Creek spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cell - not meeting viability criteria (darkest cells are at greatest risk).
	 

Data Summary – Bear Valley Creek Spring Chinook Salmon
Data type:	Redd count expansions (J. Ruzycki, Oregon Department of Fish & Wildlife)
SAR:		Averaged Williams/CSS series
Table 3.4.8– 5.  Bear Valley Creek spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.8–6).
[image: ]
Table 3.4.8– 6.  Bear Valley Creek spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.8– 7.  Bear Valley Creek spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.4.8– 8.  Bear Valley Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.4.8– 9.  Bear Valley Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.4.8–2) and fitting a capacity estimate to the data series.
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  Current Status Assessment – Marsh Creek Spring Chinook Salmon Population
The Marsh Creek spring Chinook salmon population (Figure 3.4.9–1) is one of nine extant populations in the Middle Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: MFMARchinook-msa-landscape]
Figure 3.4.9– 1.  Marsh Creek spring Chinook salmon population boundary and major spawning area (MaSA).
The Interior Columbia Technical Recovery Team (ICTRT) classified the Marsh Creek population as “basic” in size and complexity based on historical habitat potential (Table 3.4.9–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Marsh Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.4.9– 1.  Marsh Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	380

	Stream lengths km (total) a
	172

	Stream lengths km (below natural barriers) a
	166

	Branched stream area weighted by intrinsic potential (km2)
	0.199

	Branched stream area km2 (weighted and temp. limited) b
	0.199

	Total stream area weighted by intrinsic potential (km2)
	0.222

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.222

	Size / Complexity category
	Basic / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1957 to 2003) natural abundance (number of adult spawners in natural production areas) has ranged from 0 in 1995 to 1,238 in 1964 (Figure 3.4.9–2).  Abundance estimates are based on expanded redd counts.
Annual estimates of the number of spring Chinook salmon spawners in the Marsh Creek population are based on expansions from single pass index area redd counts summed over four Idaho Department of Fish and Game (IDFG) index areas.  Mainstem Marsh Creek surveys have been conducted above the confluence of Knapp Creek. From 1957 through 1985, surveys covered a continuous reach extending approximately 8.5 km upstream.  Beginning in 1986, the upper boundary of the WS-2 annual surveys has been at Dry Creek, reducing the coverage to approximately 7.2 km.  The Knapp Creek tributary index area (WS-4) extends from the mouth of the tributary upstream approximately 6.8 km and has been surveyed annually since 1957.  IDFG has also surveyed the lower 6.6 km of Cape Horn Creek (index area WS-3) over the same period.  Surveys in a third major tributary in the Marsh Creek system, Beaver Creek (index area WS-5), covered the lower 13 km upstream to Winnemucca Creek confluence from 1957 through1988.  From 1989 on, the annual survey boundaries for the Beaver Creek WS-5 index area counts were the Beaver Creek campground to the confluence of Bear Creek (6.1 km). 
The Marsh Creek drainage was included in the recent multiple survey assessment of spring/summer Chinook salmon redd distributions throughout the Middle Fork Salmon River.  We summed the IDFG single pass index counts for the Marsh Creek drainage (index areas WS-2, 3, 4 and 5).  We compared the resulting annual total redd count to the corresponding count from the U.S. Forest Service (USFS) study for the years with overlapping data (1995-2004).  The slope of a zero-intercept regression applied to the data was 1.47.  We assumed that the average relationship applied to all years in the data series and generated a set of annual estimated total redd counts for the Marsh Creek drainage by multiplying the annual single pass IDFG redd count sums by 1.47. 
We expanded the annual total redd counts to total spawners by multiplying the annual estimated redd totals for the drainage by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).

Annual age compositions of the Marsh Creek spring Chinook salmon spawning population were derived using the standard IDFG methodology described in Appendix A.  We based annual age composition estimates on carcass samples from Marsh Creek if the sample size was 20 or more.  If fewer than 20 carcasses were sampled within Marsh Creek in a given year, we applied the age structure estimate derived from the aggregate of samples across Middle Fork Salmon River populations for that return year.  Age compositions were derived from carcass sampling length frequency distributions by applying proportional age-at-length relationships calculated from aggregate Middle Fork Salmon River spring/summer Chinook salmon returns.  Following the protocols in the general method, we applied the long term (1960-1997) average age composition for the Middle Fork aggregate samples to years in which the carcass sample size was less than 20.
The carcass survey samples were used to evaluate the annual proportional contribution of hatchery-origin spawners in Marsh Creek.  Since 1960, an average of 80 carcasses per year has been sampled in Marsh Creek; identifiable hatchery marks or tags were detected on 2 fish (0.1% of the 201 sampled) in 2001 and 1 fish (0.7% of the 151 sampled) in 2002.  No tags or marks indicative of hatchery-origin were found on carcasses sampled in Marsh Creek or the aggregate annual samples from the Middle Fork Salmon drainages (see Appendix A). 


[image: ]Abundance in recent years has been highly variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 57 (Table 3.4.9–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in Marsh Creek ranged from 0.03 in 1990 to 9.45 in 1980.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1979-1998) geometric mean productivity was 1.06 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.4.9–2). Figure 3.4.9– 2.  Marsh Creek spring Chinook salmon population spawner abundance estimates (1957-2003).


Table 3.4.9– 2.   Marsh Creek spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	57
	(0-862)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(0.99-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.06
	(0.68-1.45)
	0.23

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.73
	
	0.86

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.01
	(0.92-1.10)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.09
	(0.78-1.52)
	0.75

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.09
	(0.78-1.52)
	0.75


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
Marsh Creek population is at High Risk based on current abundance and productivity.  The point estimate resided below the 25% risk curve (Figure 3.4.9–3).

The average trend in spawner abundance for the Marsh Creek spring Chinook salmon population has been relatively flat over the period 1980-2004, increasing at a rate of approximately 1% per year (Table 3.4.9–2).  There are no hatchery releases into any of the populations in the Middle Fork Salmon River drainages and carcass surveys indicate little straying into populations in this MPG.  The estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.09, 75% probability of exceeding 1.0), driven largely by increased returns during 2001-2003. Figure 3.4.9– 3.  Marsh Creek spring Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSAs) within the Marsh Creek spring Chinook salmon population.  The MaSA has no modeled temperature limitations.  Most spawning occurs in Marsh Creek from Capehorn Creek upstream to Knapp Creek, and in the lower reaches of Beaver, Capehorn and Knapp creeks.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Marsh Creek population of spring Chinook salmon has one MaSA (Marsh) and no MiSAs.  It is occupied at both the lower and upper ends.  The total branched stream area weighted by intrinsic potential is 199,636 m2.  This metric is rated moderate risk because the total branched stream area is nearly the equivalent of two MaSAs with potential habitat distributed across several branches.

A.l.b.  Spatial extent or range of population
The Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts since 1957 in the Marsh Creek drainage.  Index areas that are counted cover reaches in Beaver, Capehorn, Knapp and Marsh creeks.  Since 1995, researchers from the U.S. Forest Service (USFS), Rocky Mountain Research Station, have been surveying all potential spawning habitat in the basin.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.
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Figure 3.4.9– 4.  Marsh Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning aggregates
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.  There are PIT-tag data that indicate smolts from Capehorn Creek arrive at Lower Granite Dam significantly later than smolts from other areas within the population.  Later arrival could result in greater hydrosystem impacts to those fish.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Samples exhibited very high interannual variability and were consistently differentiated from other populations, even from the proximate Bear Valley Creek population.  Also, one year’s sample showed similarity to hatchery samples.  This metric was rated low risk. 
B.2.a.  Spawner composition
The Marsh Creek spring Chinook salmon population is comprised of 100% natural-origin fish; therefore, this metric is rated very low risk.
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  The entire Middle Fork Salmon River MPG is managed by the IDFG as a natural-origin production area with no hatchery intervention.  While carcass surveys have been conducted annually in many of the core spawning areas in the MPG, extremely few hatchery strays have been documented.  Assessment of this metric is restricted to the observation of only hatchery strays. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  Potential out-of-MPG fish that could stray into this population would originate from hatcheries in the downstream South Fork Salmon River MPG or upstream Upper Salmon River MPG.  However, an exhaustive review of all spawner carcass data has not been completed, so it is possible that a very small number of hatchery strays were present in the population across all survey years.  This potential occurrence of a few hatchery strays is not suspected of increasing risk to the population and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  There is no within-MPG hatchery program, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk since the population and entire MPG are managed for natural-origin production and essentially no hatchery strays have been observed spawning in the population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Marsh Creek population has historically been distributed across two ecoregions, with the High Glacial Drift-Filled Valleys being predominant.  The current distribution is similar to the historic intrinsic distribution (Table 3.4.9–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.
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Figure 3.4.9– 5.  Marsh Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.4.9– 3.  Marsh Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area in this ecoregion (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	High Glacial Drift-Filled Valleys
	63.3
	63.3
	57.1

	Southern Forested Mountains
	36.7
	36.7
	42.9





B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Marsh Creek population (Table 3.4.9–4).  The low risk rating assigned to this population is driven by mechanism B.1, maintaining natural patterns of phenotypic and genotypic expression, which in turn is influenced by a lack of data.  It is very possible the actual risk for mechanism B.1 is very low, and the population’s overall spatial structure/diversity risk is very low.
Table 3.4.9– 4.  Marsh Creek spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 1) 
	Low Risk
(Mean = 1)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk (1)

	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk
(2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Marsh Creek spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.4.9–6).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 42, which is only 8% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (1.01 R/S; Table 3.4.9–6) is slightly less than replacement and substantially less than the 2.21 R/S required at the minimum abundance threshold.  The overall spatial structure and diversity rating is Low Risk.  Improvement in abundance and productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population, but has the potential to achieve highly viable status since the current spatial structure/diversity risk is low.
	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR        Marsh Creek
	HR
	HR


Figure 3.4.9– 6.  Marsh Creek spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Marsh Creek Spring Chinook Salmon
Data type:	Redd count expansions (J. Ruzycki, Oregon Department of Fish & Wildlife)
SAR:		Averaged Williams/CSS series
Table 3.4.9– 5.  Marsh Creek spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.4.9–6).
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Table 3.4.9– 6.  Marsh Creek spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.4.9– 7.  Marsh Creek spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.4.9– 7.  Marsh Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.






[image: ]Figure 3.4.9– 8.  Marsh Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.4.9–2) and fitting a capacity estimate to the data series.
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 Current Status Summary – Upper Salmon River Spring/Summer Chinook Salmon MPG
[image: small_uppersalmon_chin2]The Upper Salmon River MPG includes nine independent populations (Figure 3.5–1).  Independent populations in the Upper Salmon River MPG include the East Fork Salmon River, Lemhi River, Upper Salmon River Lower Mainstem (below Redfish Lake Creek), North Fork Salmon River, Pahsimeroi River, Upper Salmon River Mainstem (above Redfish Lake Creek), Valley Creek, Yankee Fork Salmon River and Panther Creek (extirpated).  All four population size-classes, based on historic intrinsic production potential, are represented in the MPG.  Characteristics of the nine independent populations are listed in Table 3.5-1.  
Hatchery production of spring/summer Chinook salmon in the Upper Salmon River MPG is primarily related to mitigation or compensation for the impacts of hydroelectric dam development on the Snake River.  Pahsimeroi River and Upper Salmon River Mainstem populations are included in integrated hatchery programs based on indigenous stocks.  The East Fork Salmon River, Lemhi River, Yankee Fork and Valley Creek have some history of hatchery supplementation with Upper Salmon, local, and Rapid River stocks, but are considered to be persisting because of natural reproduction of the local stocks at the present. Figure 3.5– 1.  Upper Salmon River MPG spring/summer Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.


Table 3.5– 1.  Viability assessments for Snake River spring/summer Chinook salmon populations in the Upper Salmon River MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	North Fork Salmon River
	Extant
	Insufficient data
	500
	Insufficient data
	2.21
	High
	Low
	Low
	Low
	HIGH RISK

	Lemhi River
	Extant
	79
	2,000
	1.07
	1.34
	High
	High
	High
	High
	HIGH RISK

	Pahsimeroi River
	Extant
	127
	1,000
	0.54
	1.58
	High
	Moderate
	High
	High
	HIGH RISK

	Upper Salmon River Lower Mainstem
	Extant
	103
	2,000
	1.22
	1.34
	High
	Low
	Low
	Low
	HIGH RISK

	East Fork Salmon River
	Extant
	148
	1,000
	1.07
	1.58
	High
	Low
	High
	High
	HIGH RISK

	Yankee Fork Salmon River
	Extant
	13
	500
	0.68
	2.21
	High
	Moderate
	High
	High
	HIGH RISK

	Valley Creek
	Extant
	34
	500
	1.07
	2.21
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Upper Salmon River Mainstem
	Extant
	246
	1,000
	1.51
	1.58
	High
	Very Low
	Moderate
	Moderate
	HIGH RISK

	Panther Creek
	Extinct
	Extinct
	750
	Extinct
	1.76
	Extinct
	Extinct
	Extinct
	Extinct
	EXTINCT


Scenarios or combinations of viable populations that would result in a viable MPG were determined based on the ICTRT (2007) MPG-level viability criteria.  The first ICTRT criterion requires that at least one-half of the populations in the MPG be viable before the MPG can be deemed viable.  Since there are nine populations in Upper Salmon River MPG, at least five must be viable for the MPG to be viable.  All viable MPG scenarios developed for this MPG required only five viable populations. 
A particular population may appear in every viable MPG scenario when applying the ICTRT MPG-level criteria because of unique characteristics of the population.  If a population appears in every viable MPG scenario, it absolutely must achieve a viable state before the MPG could be deemed viable.  The Pahsimeroi River population in this MPG appeared in every viable MPG scenario because it is the only strictly summer run life history strategy in the MPG (criterion #6).  Therefore, this population must be included in the minimum set of five viable populations to reach MPG recovery. 
The Panther Creek population is also unique in this MPG because it is the only intermediate-size population in the MPG and it is an extirpated population.  Strict adherence to MPG-level criterion #3 (representation of population size-classes based on historic intrinsic potential) would require that the Panther Creek population achieve viable status.  However, one of the large or very large populations could substitute for this intermediate population to meet the minimum MPG-level requirement of five viable populations.  If substituting one of the larger sized populations for the single intermediate population, four of the five very large or large populations in the MPG, with the Pahsimeroi River being one of those, would need to be viable to satisfy MPG-level criterion #3.  Based on spatial distribution, management opportunity and historic production potential in the MPG, the desired future status of the Lemhi River and Upper Salmon River Mainstem populations is viable to satisfy the proportional representation of the size-class criterion, and either the Upper Salmon River Lower Mainstem or East Fork Salmon River population also must achieve viable status.  In addition, one of the remaining four populations (Panther Creek is excluded in these scenarios) would also need to be viable to meet the minimum of five for the MPG to be viable.  When all six MPG-level viability criteria are satisfied with the substitution as discussed above, there are 13 possible scenarios of five populations selected from the eight that would result in a viable MPG. 
The current status of the MPG was determined by applying the ICTRT’s six MPG-level viability criteria (ICTRT 2007).  Viability assessments for all populations in the MPG were completed before considering the MPG-level criteria.  Assessment of abundance and productivity (A/P) risk level has not been completed for the North Fork Salmon River and Panther Creek populations (there is no current data for Panther Creek because it is extirpated). 
Independent population viability assessments were completed for seven of the nine populations in the MPG and are summarized below.  Status of the two populations for which assessments were not completed (North Fork Salmon River and Panther Creek) were assumed based on the status of the other seven populations in the MPG.  The Upper Salmon River MPG currently does not meet MPG-level viability criteria.  For the MPG to be considered viable, a minimum of five of the nine independent populations in the MPG must be considered viable.  Currently, none of the nine populations in the MPG meet population level viability criteria (Table 3.5-1). 


All extant populations in this MPG are currently at high risk for the integrated viability rating (Figure 3.5-2).  The current abundance and productivity (A/P) ratings for all extant populations in this MPG are High Risk (Table 3.5-1).  Recent abundance levels for all extant populations are below 25% of the minimum abundance thresholds.  The population-specific spatial structure and diversity (SS/D) ratings are summarized in Table 3.5-2.  The spatial structure ratings vary between populations from Low Risk to High Risk.  Four of the eight extant populations are rated either Low or Moderate for SS/D risk and, therefore, could achieve viable status with reduced A/P risk.
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Figure 3.5– 2.  Middle Fork Salmon River spring/summer Chinook salmon MPG population risk ratings integrated across the four viable salmonid (VSP) metrics.  Viability key: V – Viable; M – Maintained; HR – High Risk (does not meet viability criteria).



Table 3.5– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Upper Salmon River MPG spring/summer Chinook salmon populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	North Fork Salmon River
	H
	VL
	L
	L
	L
	L
	L
	VL
	L

	Lemhi River
	L
	H
	H
	H
	M
	L
	VL
	L
	H (hb)

	Pahsimeroi River
	L
	M
	H
	L
	L
	H
	H (a.4)
	L
	H (ht)

	Upper Salmon River Lower Main.
	VL
	M
	M
	L
	M
	L
	L
	VL
	L

	East Fork Salmon River
	M
	VL
	L
	L
	L
	H
	M (a.4)
	L
	H (ht)

	Yankee Fork Salmon River
	H
	L
	L
	L
	L
	H
	H (a.2, a.3)
	L
	H (ht)

	Valley Creek
	M
	L
	L
	L
	L
	M
	VL
	L
	L

	Upper Salmon River Mainstem
	VL
	VL
	VL
	L
	L
	M
	M (a.4)
	L
	L

	Panther Creek
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct


(a.2): Due to influence of naturally spawning hatchery-origin fish out of the MPG (within-ESU).
(a.3): Due to influence of naturally spawning hatchery-origin fish out of the population (within-MPG).
(a.4): Due to influence of naturally spawning hatchery-origin fish from within the population.
(hb): Due to selective impact of habitat changes.
(ht): Due to selective impact of hatchery actions
The ICTRT metric for current population abundance is the most recent 10-year geometric mean of natural-origin spawner estimates (Table 3.5-1).  Spawner abundance data series are based on annual redd count surveys and weir counts, and are available for seven of the nine spring/summer Chinook salmon populations in the Upper Salmon River MPG.  The most recent 10-year geometric mean abundance for Upper Salmon River Chinook salmon populations have shown increases, largely driven by the relatively high levels of natural-origin returns in 2001-2003.  Although annual returns for some populations in this MPG exceeded the levels associated with their minimum spawning thresholds, the 10-year geometric means have remained well below those minimums.  Trends in the running 10-year geometric mean abundance estimates generally follow a similar pattern across spring/summer Chinook salmon populations in the MPG: relatively high returns in the late 1950s through the late 1960s, followed by a steep decline through the early 1980s (Figure 3.5-3).  The patterns in 10-year geometric mean natural abundance estimates for these populations have been relatively flat since the early 1980s.  

[image: ]
Figure 3.5– 3 (continued on next page).  Upper Salmon River MPG spring/summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  Note different scale between Y-axes.
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Two metrics that express average trends in abundance were calculated for each population spawner abundance series with sufficient data (see individual population sections for detailed results).  Short term trend metrics were calculated for the period 1990 through the most recent year with an available spawning abundance estimate (Table 3.5–3).  Figure 3.5–3 (continued).  Upper Salmon River MPG spring/summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  

Table 3.5–3.  Short term trends in natural abundance metrics for populations in the Upper Salmon River spring/summer Chinook salmon MPG. Starting year for trend calculations is 1990.  To illustrate influence of hatchery spawner assumptions, alternative population growth rate estimate calculated assuming hatchery spawners are not effectively contributing to natural production (shaded columns). 
	Population
	Years
	Trend in Spawners
(ln spawners vs. year)
	Population Growth Rate
(assumed hatchery spawner effectiveness = 1.0)
	Population Growth Rate (assumed hatchery spawner effectiveness =  0.0)

	
	
	Slope
	Prob.>1
	λ
	Prob.>1
	λ
	Prob.>1

	North Fork Salmon River
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	Lemhi River
	1990-2003
	1.13
	0.95
	1.13
	0.74
	1.13
	0.74

	Pahsimeroi River
	1990-2005
	1.35
	1.00
	1.05
	0.87
	1.35
	0.99

	Upper Salmon River Lower Mainstem
	1990-2005
	1.11
	0.98
	1.09
	0.71
	1.09
	0.71

	East Fork Salmon River
	1990-2005
	1.18
	0.99
	1.08
	0.62
	1.12
	0.69

	Yankee Fork Salmon River
	1990-2003
	1.13
	0.87
	1.12
	0.63
	1.12
	0.63

	Valley Creek
	1990-2003
	1.18
	0.99
	1.20
	0.79
	1.20
	0.79

	Upper Salmon River Mainstem
	1990-2005
	1.11
	0.97
	1.00
	0.50
	1.07
	0.62

	Panther Creek
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a


The recent patterns in the running 10-year geometric mean abundance are also reflected in the trend statistics.  Seven of the nine populations in this MPG had sufficient data to calculate both sets of short term trend metrics.  Since 1990, the trend in natural-origin spawners (ln abundance metric) has been positive for all seven population data series available for this MPG, with the rate of increase averaging more than 10% per year for each population (ranging from 11% to 35%).  The trend and population growth rate metrics for the Pahsimeroi River population may be influenced by a relatively unique event.  In the mid-1980s, the relatively small natural return to the river was captured over a brood cycle and used as broodstock to initiate a natural stock supplementation program.  Therefore, for the Pahsimeroi River, the trend in natural returns since 1990 captures the initial response to reintroducing spawners into the basin.
The population growth rate (λ) metrics for the Upper Salmon River Mainstem reflected the relatively high proportion of hatchery-origin fish on the spawning grounds since the late 1980s.  Assuming that hatchery-origin spawners are contributing to natural production at the same rate as natural-origin fish, the average annual population growth rate for the Upper Salmon River Mainstem was 1.00 ( 0.50 probability that the actual value was greater than 1.0).  Assuming that hatchery spawners did not contribute to natural production resulted in a population growth rate estimate of 1.11 (0.97 probability the actual average exceeded 1.0).
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 Current Status Assessment – North Fork Salmon River Spring/Summer Chinook Salmon Population  
[bookmark: _Toc205106049]The North Fork Salmon River spring Chinook salmon population (Figure 3.5.1–1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
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Figure 3.5.1– 1.  North Fork Salmon River spring Chinook salmon population boundary and major spawning area (MaSA).
The Interior Columbia Technical Recovery Team (ICTRT) classified the North Fork Salmon River population as “basic” in size and complexity based on historical habitat potential (Table 3.5.1–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for a basic population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.5.1– 1.  North Fork Salmon River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,251

	Stream lengths km (total) a
	399

	Stream lengths km (below natural barriers) a
	303

	Branched stream area weighted by intrinsic potential (km2)
	0.124

	Branched stream area km2 (weighted and temp. limited) b
	0.124

	Total stream area weighted by intrinsic potential (km2)
	0.192

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.192

	Size / Complexity category
	Basic / “D” (core drainage + adjacent but separate small tributaries)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.
Current Abundance and Productivity
Current natural abundance (number of adult spawners in natural production areas) is unknown for this population.  Redd surveys have been conducted intermittently since 1957 on the North Fork Salmon River.  No surveys are done on tributaries to the mainstem Salmon River within the population boundary.  Numbers of redds counted in various reaches are reported in Table 3.5.1–4.  The most consistent redd surveys covered the reach from the North Fork Salmon River mouth upstream to Twin Creek (earliest years) or upstream to Pierce Creek (recent years).  The difference between these two reaches is only 1.5 kilometers (the distance between Twin and Pierce creeks).  Over these stream reaches, the median number of redds per kilometer was 4.2 during the late 1950s and early 1960s and declined to 0.2 redds/kilometer for the period 1991-1999 (Figure 3.5.1–5).  Recent (2001-2006) median density was 1.3 redds/kilometer.
Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSAs) within the North Fork Salmon River spring Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  Spawning distribution is known only within the North Fork Salmon River drainage; no surveys have been conducted outside of that area.  It appears, from a review of individual transect counts (Table 3.5.1–4), that most redds are typically located in the reach from Hughes Creek to Twin Creek.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The North Fork Salmon River spring Chinook salmon population has one MaSA and no MiSAs.  The total branched stream area weighted by intrinsic potential is 124,000 m2.  This metric is rated high risk because the area outside of the one MaSA does not represent more than 75% of the capacity of a MaSA.
A.l.b.  Spatial extent or range of population
Current utilization of habitat for spawning and rearing is inferred from spawner redd counts and juvenile presence/absence and density surveys.  This metric is rated very low risk because current spawning distribution mirrors historical within the MaSA.
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Figure 3.5.1– 2.  North Fork Salmon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This is the lowest risk rating achievable for this metric since the population did not historically contain more than two MaSAs.  Although gaps or continuities between spawning aggregates within the population have not changed, lack of a MaSA or MiSA in the most downstream area of the population creates a substantial gap between this and the proximate downstream population.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The Idaho Department of Fish and Game (IDFG) classified adult spawners in the North Fork Salmon River population as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, but because data are limited the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  The North Fork Salmon River samples were differentiated from other populations within the Upper Salmon River group of populations; however, one of the three years of samples was similar to hatchery samples.  There is moderate interannual variation among samples.  This metric was rated low risk. 
B.2.a.  Spawner composition
Spawner composition typically is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  Spawner carcass data collected within this population are extremely limited. Risk ratings are inferred from data collected in proximate populations.  From 1981-2004, 3,955 marked fish were recovered in the upstream Upper Salmon River population (at Sawtooth Fish Hatchery) and a CWT was extracted and read from 3,932 (99%) of those fish.  From 1980-2004, 551 marked fish were recovered in the upstream Pahsimeroi River population (at Pahsimeroi Fish Hatchery) and a CWT was extracted and read from all (100%) fish.
(1)  Out-of-ESU spawners:  In the upstream Upper Salmon River mainstem population, four out-of-ESU strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two were fall Chinook salmon that had been reared in the Hagerman Valley, one was a stray from the Tucannon River and one was a stray from the Umatilla River.  In the Pahsimeroi River population, one out-of-ESU fish was trapped in 1984; its origin was the Rogue River in Oregon.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since the total number of out-of-ESU strays observed was very low. 
(2)  Out-of-MPG spawners from within the ESU:  Five out-of-MPG strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two of the strays were Rapid River Fish Hatchery-origin and two were South Fork Salmon River origin.  Four out-of-MPG strays were recovered at the Pahsimeroi Fish Hatchery over 24 years of data surveyed.  All were Rapid River Fish Hatchery stock; two (one each in 1988 and 1999) were reared and released at Rapid River Fish Hatchery and two (one each in 1976 and 1977) were reared in a facility on Hayden Creek (tributary to the Lemhi River).  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Out-of-population hatchery-origin strays that could enter the population in recent years would originate from the upstream Upper Salmon River mainstem population (Sawtooth Fish Hatchery) or the Pahsimeroi Fish Hatchery program operated in the Pahsimeroi River population.  Proportion of strays spawning naturally is suspected to be less than 10% per year, and this metric is rated low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is low risk even though out-of-population strays have actually been observed.  In 1977, a total of 45,360 hatchery Chinook salmon fry were released into the North Fork Salmon River.  It is unlikely enough adults returned from this release to influence the population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the North Fork Salmon River population has historically been distributed across three ecoregions, with South Clearwater Forested Mountains being predominant.  The current distribution is similar to the historic intrinsic distribution (Table 3.5.1–2 and Figure 3.5.1–3).  There are no substantial changes in ecoregion occupancy even though the current distribution extends into two ecoregions not historically occupied.  This metric was rated very low risk for the population.
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Figure 3.5.1– 3.  North Fork Salmon River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.5.1– 2.  North Fork Salmon River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Gneissic-Schistose Volcanic Hills
	17.6
	17.6
	10.6

	Dry Partly Wooded Mountains
	32.5
	32.5
	22.6

	South Clearwater Forested Mountains
	49.9
	49.9
	62.5

	Hot Dry Canyons
	0.0
	0.0
	1.8

	Western-Beaverhead Mountains
	0.0
	0.0
	2.4


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the North Fork Salmon River population (Table 3.5.1–3).  The lowest spatial structure/diversity risk level the population could achieve would be low risk because of the historic (natural) number and spatial arrangement of spawning areas (only one MaSA).
Table 3.5.1– 3.  North Fork Salmon River spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Low Risk
(Mean = 0.67) 

	Low Risk
(Mean = 0.67) 
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk (1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	VL (2)
	VL (2)
	VL (2)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The North Fork Salmon River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Fig. 4).  Abundance/productivity status cannot be determined because no data are available.  The abundance/productivity status is tentatively rated at High Risk, consistent with the seven populations in the Upper Salmon River MPG where data were available to determine risk status.  Improvement in abundance/productivity status (reduction of risk level) most likely will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.  It is questionable as to whether or not the population could ever achieve highly viable status because overall spatial structure and diversity has been rated Low Risk.  
	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
(<1%)
	HV
	HV
	V
	M

	
	Low
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
(>25%)
	HR
	HR 
North Fork Salmon River
	HR
	HR


Figure 3.5.1– 4.  North Fork Salmon River spring Chinook salmon population risk ratings integrated across the four viable salmonid (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M– Maintained; HR – High Risk; Shaded cell - not meeting viability criteria (darkest cells are at greatest risk).
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Table 3.5.1– 4.  North Fork Salmon River spring Chinook salmon population number of redds counted, 1952-2006. Data obtained from Idaho Department of Fish and Game database.
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Figure 3.5.1– 5.  North Fork Salmon River spring Chinook salmon population redd densities (redds/kilometer), 1957-2006.
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[bookmark: _Toc205106056][bookmark: _Toc205106050][bookmark: _Toc441244696]  Current Status Assessment – Lemhi River Spring Chinook Salmon Population  
The Lemhi River spring Chinook salmon population (Figure 3.5.2–1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
[image: SRLEMchinook-msa-landscape]
Figure 3.5.2– 1.  Lemhi River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lemhi River population as “very large” in size and complexity (Table 3.5.2–1) based on historical habitat potential (ICTRT 2007).  A Chinook salmon population classified as very large has a mean minimum abundance threshold criteria of 2,000 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.34 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lemhi River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.73 recruits per spawner at the minimum abundance threshold.

Table 3.5.2– 1.  Lemhi River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,812

	Stream lengths km (total) a
	514

	Stream lengths km (below natural barriers) a
	422

	Branched stream area weighted by intrinsic potential (km2)
	1.162

	Branched stream area km2 (weighted and temp. limited) b
	1.162

	Total stream area weighted by intrinsic potential (km2)
	1.346

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.346

	Size / Complexity category
	Very Large / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1957 to 2003) natural abundance (number of adult spawners in natural production areas) has ranged from 10 in 1995 to 3,277 in 1961 (Figure 3.5.2–2).  Abundance estimates for Lemhi River spring Chinook salmon are based on expansions from Idaho Department of Fish and Game (IDFG) single pass index counts conducted in the mainstem Lemhi River.  Redd counts are summarized over two major index areas (IDFG 9 and 10) covering the mainstem from the town of Lemhi upstream through the town of Leadore.  Since 1980, the IDFG has conducted single pass aerial surveys over the two contiguous reaches that make up that that entire length of mainstem.  From 1960-1980 (with two exceptions), ground surveys were employed over essentially the same set of reaches.  A combination of ground and aerial surveys were conducted in 1976 and 1978.
Annual abundance of spring Chinook salmon spawners in the Lemhi River were generated by expansion from the total redd counts based on two assumptions.  We assumed a 1:1 ratio of redds to female spawners in the population based on results from an early study in the Lemhi River.  From 1965 through 1974, upstream migrating adult spring Chinook salmon were counted at a weir in the mainstem of the Lemhi River, located below the major spawning areas (Bjornn 1978).  The count of females over the weir (adjusted by subtracting estimated sport harvest above the weir) corresponded closely to annual redd counts (Bjornn, 1978; table 34, fig. 34).  The IDFG assumes the ratio of total abundance to female abundance in the Lemhi River is 2:1, based on average sex ratios from samples taken during the Lemhi River study.  As a result, we generated annual abundance estimates of Lemhi River spring Chinook salmon spawners by multiplying the estimated number of redds in annual surveys by a factor of two.
There have been no hatchery releases of spring Chinook salmon into the Lemhi River and no hatchery returns have been detected in the years when carcass surveys were conducted.  Therefore we assumed that Lemhi River spring Chinook salmon spawners are 100% natural-origin (Table 3.5.2–2).  
We used spawning carcass survey results to generate annual age structure estimates for years when surveys were conducted (1960-1975).  An average from that series was applied to all other years in the dataset.  

[image: ]Abundance in recent years has been variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 79 (Table 3.5.2–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Secesh River ranged from 0.08 in 1990 to 12.01 in 1995.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 1.07 R/S, adjusted for SAR and delimited at 75% (1,500 spawners) of the abundance threshold (Table 3.5.2–2). Figure 3.5.2– 2.  Lemhi River spring Chinook salmon population spawner abundance estimates (1957-2003).

Table 3.5.2– 2.  Lemhi River spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	79
	(10-582)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.07
	(0.70-1.68)
	0.26

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	0.98
	(0.92-1.05)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.03
	(0.66-1.59)
	0.57

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.03
	(0.66-1.59)
	0.57


a. Delimited productivity excludes any recruits/spawner value where the spawner number >75% of the size category threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve 
The Lemhi River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.2–3). 

The abundance of natural-origin spawners in the Lemhi River spring Chinook salmon population has been below 1.0 since 1980, decreasing at an average rate of 2% per year (Table 3.5.2–2).  There are no hatchery releases of spring Chinook into the Lemhi River drainage and limited data from carcass surveys indicate little straying into this population.  The estimated intrinsic population growth rate since 1980 has been slightly positive (1.03, 57% probability of exceeding 1.0), driven largely by increased returns during 2001-2002.  Return levels in 2004 were down substantially from the peak. Figure 3.5.2– 3.  Lemhi River spring Chinook salmon population current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Lemhi River spring Chinook salmon population.  Most spawning occurs in the mainstem Lemhi River from the mouth of Hayden Creek upstream to the town of Leadore.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Lemhi has the greatest proportion  at 72%.  The Eightmile and Texas Major Spawning Areas make up 13% and 10% of the population's intrinsic potential, respectively.
]
Figure 3.5.2– 4.  Lemhi River spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas 
The Lemhi River spring Chinook salmon population has three MaSAs (Upper Lemhi, Texas, and Eighteen Mile) and two MiSAs (Carmen and Lower Lemhi).  This metric is rated low risk because there are three MaSAs in a non-linear configuration.
A.l.b.  Spatial extent or range of population
The Idaho Department of Fish and Wildlife (IDFG) has conducted annual spawner index counts since 1957 on the mainstem Lemhi River from the town of Lemhi upstream to the town of Leadore.  The index area only covers spawning areas in the Upper Lemhi MaSA (excludes the Texas and Eighteenmile MaSAs).  This metric is rated high risk because current spawning distribution occupies less than 50% of the historic MaSAs
[image: SRLEMchinook-use-landscape]
Figure 3.5.2– 5.  Lemhi River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
The upper MaSAs are not occupied.  Fish are precluded from reaching these areas because of irrigation-related impacts (barriers and flow reductions).  This metric is rated high risk because both of the MaSAs in the upstream population area, as well as the downstream-most MiSA (Carmen), are not occupied.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is spring run timing.  The known major juvenile life history strategy is a spring yearling migrant.  Substantial anthropogenic impacts have occurred that could have resulted in loss of variability or change in a life history strategy.  Modification of the hydrologic regime as a result of irrigation practices and blockage of access to upstream areas may affect variability of life history strategies.  There is evidence that the population historically also contained the adult summer run life history strategy, and those fish primarily spawned in the lower mainstem Lemhi River downstream of Hayden Creek.  Based on the evidence that the adult summer run life history strategy has been lost from the population the metric is rated high risk.
B.1.b.  Phenotypic variation
Aside from the loss of the putative adult summer run life history strategy discussed previously, there are no data to indicate that any other phenotypic traits have been significantly changed or lost.  Land use activities (flow reductions and blockages resulting from irrigation activities) may impart major selective pressures which would cause significant changes in or loss of traits.  This metric is rated at moderate risk based on the evidence that only one phenotypic trait has been lost from the population.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  The samples analyzed were not significantly different from eight hatchery fish samples.  There is moderate interannual variation among samples.  This metric was rated low risk.  The risk rating is influenced by population size and structural complexity.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag. 
(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  No out-of-MPG strays have been detected spawning in the population, and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  No out-of-population strays have been detected spawning in the population, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall risk rating for the spawner composition metric is very low risk because no strays or hatchery-origin fish have been observed in the population.

B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Lemhi River population has historically been distributed across three ecoregions, with the Dry Intermontane Sagebrush Valleys being predominant.  The Barren Mountains ecoregion was represented in less than 2% of the spawning area, and is excluded from consideration here.  All historically occupied ecoregions are currently occupied (Table 3.5.2–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy, and this metric was rated low risk for the population. 
[image: SRLEMchinook-eco-landscape]
Figure 3.5.2– 6.  Lemhi River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.5.2– 3.  Lemhi River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area  (non-temp. limited)
	% of historical branch spawning area  (temp. limited)
	% of currently occupied spawning area  (non-temp. limited)

	Barren Mountains
	1.8
	1.8
	0.7

	Dry Gneissic-Schistose-Volcanic Hills
	4.6
	4.6
	3.2

	Dry Intermontane Sagebrush Valleys
	93.5
	93.5
	96.1



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Studies conducted by the IDFG indicate that the Lemhi River spring Chinook salmon population included yearling and subyearling out-migration components (Kiefer et al. 1992, Bjornn et al. 1968).  Changes in flow and temperature patterns likely inhibit out-migration beginning in late spring and extending into the summer, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for Chinook salmon yearlings, in-river migrants survive better earlier in the season while transported fish survive better late in this season.  Mortality increases resulting from the combined impacts of the hydropower system and changes to flow regimes in the mainstem above the dams have likely had a higher impact on subyearlings relative to yearlings.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is high.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are no freshwater fisheries directly targeting naturally produced spring/summer Chinook salmon; indirect mortalities are expected to occur in some fisheries selective for hatchery fish.  It is not likely that the mortality is selective for a particular component of the natural return.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  There are no hatchery programs or hatchery fish that affect this population.  This metric is rated very low risk.
Habitat:  Flow regimes in the Lemhi River have been altered from historical patterns.  
Juvenile migration timing:  It is likely that juvenile migration timing has been selectively impacted through differentially higher mortalities on later migrants due to reduction in flows and tributary disconnections in the Lemhi River basin.  Therefore this population was assigned a low risk trait rating for juvenile timing.
Adult migration timing:  The Lemhi River likely supported a later-timed spawning component (summer run pattern) in the lower mainstem.  Current habitat conditions (primarily related to substantial reductions in flow during summer rearing and spawning times) preclude use of that habitat by Chinook salmon.  In addition, access to the upper two MaSAs was blocked as a result of irrigation-related effects.  Adult spawn timing within the current population is substantially truncated relative to historical patterns.  As a result, we assigned a high risk rating for this trait. 
Juvenile migration timing is rated at high risk of selective impacts due to hydropower actions and adult migration timing is rated at high risk of selective impacts due to habitat alterations.  Therefore, the overall selective impacts metric for this population is rated high risk. 


 

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the Lemhi River population (Table 3.5.2–4).  This risk rating is influenced by the lack of occupancy of historically used habitat and the loss of a life history strategy. 
Table 3.5.2– 4.  Lemhi River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Moderate Risk
(Mean = –0.33)
	Moderate Risk
(Mean = –0.33)
	High Risk

	A.1.b
	H (-1)
	H (-1)
	
	
	

	A.1.c
	H (-1)
	H (-1)
	
	
	

	B.1.a
	H (-1)
	H (-1)
	High Risk (-1)
	High Risk (-1)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk 
(2)
	Very Low Risk 
(2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	H (-1)
	H (-1)
	H (-1)
	
	


  

Overall Viability Rating
The Lemhi River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.2–7).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is also rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 79, which is only 4% of the minimum abundance threshold of 2,000.  The 20-year geometric mean productivity (1.07 R/S; Table 3.5.2–6) is essentially at replacement but is less than the 1.34 R/S required at the minimum abundance threshold.  Substantial improvements in both abundance/productivity status and spatial structure/diversity status (reduction of risk levels) will need to occur before the population can be considered viable. 
	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR
	HR
	HR 
Lemhi River


Figure 3.5.2– 7.  Lemhi River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M –Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).


Data Summary – Lemhi River Spring Chinook Salmon
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series

Table 3.5.2– 5.  Lemhi River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.2–6).
[image: ]
Table 3.5.2– 6.  Lemhi River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.5.2– 7.  Lemhi River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]

[image: ]

















Figure 3.5.2– 8.  Lemhi River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.

[image: ]
















Figure 3.5.2– 9.  Lemhi River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.2–2) and fitting a capacity estimate to the data series.

[bookmark: _Toc205106051][bookmark: _Toc441244697]  Current Status Assessment – Pahsimeroi River Summer Chinook Salmon Population  
The Pahsimeroi River summer Chinook salmon population (Figure 3.5.3–1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: SRPAHchinook-msa-landscape]
Figure 3.5.3– 1.  Pahsimeroi River summer Chinook salmon population boundary and major spawning areas (MaSA).
The Interior Columbia Technical Recovery Team (ICTRT) classified the Pahsimeroi River population as “large” in size and complexity based on historical habitat potential (Table 3.5.3–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 naturally produced spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Pahsimeroi River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.5.3– 1.  Pahsimeroi River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,152

	Stream lengths km (total) a
	372

	Stream lengths km (below natural barriers) a
	368

	Branched stream area weighted by intrinsic potential (km2)
	1.053

	Branched stream area km2 (weighted and temp. limited) b
	1.053

	Total stream area weighted by intrinsic potential (km2)
	1.109

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.109

	Size / Complexity category
	Large / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	5

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1986 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 11 in 1995 to 298 in 2003 (Figure 3.5.3–2).  Annual abundance estimates for the Pahsimeroi River were based on weir counts operated by the Idaho Department of Fish and Game (IDFG).  
Annual estimates of spawning escapements of summer Chinook salmon into the Pahsimeroi River are based on counts at a weir equipped with an adult fish trap that is associated with the Pahsimeroi Hatchery and located approximately one mile upstream of the confluence with the mainstem Salmon River.  The IDFG reports little or no spawning below the weir (Kiefer et al. 1992).  The weir was installed in 1969 and used for broodstock collection.  Beginning with the 1986 return year, a portion of the total return was passed upstream of the Pahsimeroi River weir into natural spawning areas.  A policy of passing 1/3 of the returns upstream over the weir was initiated in the mid-1980s.  The IDFG hatchery reports summarize the number of fish passed above the weir broken down by hatchery and natural-origin.  Passage above the weir included both hatchery and natural-origin returns from 1986 through 2005.  Beginning in 2006, only natural-origin returns are passed above the weir.  Beginning with the 1996 return year, returning hatchery fish have been 100% marked.  
Returns to the weir in the initial years were likely natural-origin production from the Pahsimeroi River; the median level of return from 1969-1975 was approximately 200 adults per year.  All returns to the weir were used for broodstock over two periods (1975-1976 and 1981-1985) – no adult spawners were passed over the weir into natural spawning areas over these periods.  The initial returns from Pahsimeroi Hatchery program releases were in 1984.  Given the fact that 100% of the run had been taken into the hatchery program in the brood years contributing to returns in 1985-1989, returns of summer Chinook salmon to the Pahsimeroi River are assumed to be 100% hatchery-origin for that period.  Hatchery-origin production dominated returns for the subsequent brood cycle as well (1990-1993).    
Age structure estimates were derived by scale analysis of fish sampled from arrivals at the weir.  Sampling results are summarized in a series of annual IDFG hatchery performance reports.
Recent year natural spawners include recruits originating from naturally spawning parents, and adults returning from supplementation program releases.  Hatchery fish from the mitigation hatchery program now are removed from the run at the hatchery weir approximately one-half mile upstream of the river’s mouth.  It is assumed that the weir is 100% effective and hatchery fish are precluded from reaching the spawning area.  Adult releases above the weir, prior to implementing a 100%-marked hatchery juvenile release management strategy, included unmarked natural and hatchery-origin fish.  Spawners originating from naturally spawning parents have comprised an average of 31% since 1986, while the most recent 10-year average of naturally spawning parents is 56% (Table 3.5.3–2). 


[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 127 (Table 3.5.3–2).  During the period 1986-2000, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Pahsimeroi River ranged from 0.01 in 1990 to 3.64 in 1995.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 15-year (1986-2000) geometric mean productivity was 0.54 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.5.3–2). Figure 3.5.3– 2.   Pahsimeroi River summer Chinook salmon population spawner abundance estimates (1986 to 2005).

Table 3.5.3– 2.  Pahsimeroi River summer Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	127
	(45-316)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.56
	(0.38-0.96)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (15-year R/S, SAR adjusted & delimited) a
	0.54
	(0.28-1.03)
	0.37

	Productivity (15-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics – recent trend analyses not applicable
	N/A
	N/A
	N/A


a. Delimited productivity excludes any recruits/spawner value where the spawner number >75% of the size category threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.  However, there were no parent escapements >75% of the threshold in this population.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Pahsimeroi River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.3–3). 

The annual abundance of summer Chinook salmon migrating up the Pahsimeroi River have been estimated at an adult weir trap (river km 2.5) operated by the IDFG since 1969 (Kiefer et al. 1992).  From 1973 through the mid-1990s, the annual counts of summer Chinook salmon at the Pahsimeroi River weir have included unmarked returns from hatchery releases.  As a result, estimates of returns from natural production during that period are not available.  In two periods (1975-1976, 1981-1985) all returns were collected for broodstock and no fish were allowed to escape into natural production areas.  Natural-origin returns of summer Chinook salmon to the Pahsimeroi River increased from the late 1990s through 2005.Figure 3.5.3– 3.  Pahsimeroi River summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.


Spatial Structure and Diversity
The ICTRT has identified five major spawning areas (MaSA) and no minor spawning areas (MiSA) within the Pahsimeroi River summer Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  Current core spawning areas are from Burstedt Lane Bridge to Dowton Lane Bridge.
[image: ] Figure 3.5.3– 4.  Pahsimeroi River summer Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas (no minor spawning areas are present in this population).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Pahsimeroi River population of summer Chinook salmon has five MaSAs and no MiSA.  This metric is rated low risk because of the number of MaSAs and their spatial arrangement.  Spawning occurs in the mainstem Pahsimeroi River.  Current core spawning areas are from Burstedt Lane Bridge to Dowton Lane Bridge.
A.l.b.  Spatial extent or range of population
The Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts since 1957 on the mainstem Pahsimeroi River from its mouth upstream to the Dowton Lane Bridge.  The upper bound of the index area does vary slightly across years, but in all years the index area only covers spawning areas in the lower MaSAs.  This metric is rated moderate risk because current spawning distribution occupies only 50% of the historic MaSAs.
[image: SRPAHchinook-use-landscape]
Figure 3.5.3– 5.  Pahsimeroi River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
The upper MaSAs are not occupied.  Fish are precluded from reaching these areas because of irrigation-related impacts (barriers and flow reductions).  Neither of the MaSAs in the upstream population area are occupied and this metric is rated high risk.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  Substantial anthropogenic impacts have occurred that could have resulted in loss of variability or change in a life history strategy.  Modification of the hydrologic regime as a result of irrigation practices and blockage of access to upstream areas may affect variability of life history strategies.  Although data are limited, it is assumed that all historical pathways are present and there has not been a significant reduction in variability or substantial change in relative distribution of pathways, therefore the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  Considering the potential impacts of irrigation activities discussed above, there is no evidence these activities have resulted in loss of a phenotypic trait.  Land use activities may impart major selective pressures which would cause significant changes in or loss of traits.  Since there is no direct evidence for loss or substantial change in phenotypic traits; this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  The samples for natural fish are not significantly different from 28 hatchery fish samples.  This metric was rated high risk.
B.2.a.  Spawner composition
Spawner composition is mainly determined from recovery of tags from fish trapped at the Pahsimeroi Fish Hatchery.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  From 1980-2004, 551 marked fish were recovered in the population (at Pahsimeroi Fish Hatchery) and a CWT was extracted and read from all fish.
(1)  Out-of-ESU spawners:  One out-of-ESU fish was trapped in 1984; its origin was the Rogue River in Oregon.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since no strays have been observed in recent years and the total number observed was very low.
(2) Out-of-MPG spawners from within the ESU:  Four out-of-MPG strays were recovered at the Pahsimeroi Fish Hatchery over 24 years of data surveyed.  All were Rapid River Fish Hatchery stock; two (one each in 1988 and 1999) were reared and released at Rapid River Fish Hatchery and two (one each in 1976 and 1977) were reared in a facility on Hayden Creek (tributary to the Lemhi River).  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Strays in this category would originate from the upstream Upper Salmon River mainstem or East Fork Salmon River population.  The hatchery program in the East Fork Salmon River released fish only from 1984-1993 and most releases were less than 300,000 smolts.  No out-of-population strays have been detected in the population, and this metric is rated very low risk.
(4) Within-population hatchery spawners:  Hatchery-origin spawners that have been observed in the population in recent years originated from the within-population Pahsimeroi Fish Hatchery program.  The calculated proportion of naturally spawning hatchery-origin fish ranged from 29% to 100% per year since 1985, but was 4% in 1996.  The average proportion of hatchery-origin spawners for the period 1997-2005 was 47%.  Regardless of whether “best hatchery management” practices are used, this metric is rated high risk.  For the most recent generation (2001-2005) hatchery-origin natural spawners ranged from 47% to 58%, and averaged 51%.
The overall risk rating for the spawner composition metric is high risk because of the high proportion of naturally spawning hatchery-origin fish.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Pahsimeroi River population has historically been distributed across two ecoregions, with the Dry Intermontane Sagebrush Valleys being predominant.  The Barren Mountains ecoregion is represented in less than 1% of the spawning area, and is excluded from consideration here.  All historically occupied ecoregions are currently occupied (Table 3.5.3–3 and Fig. 6).  The Dry Gneissic-Schistose-Volcanic Hills ecoregion currently is not occupied, but since it covered less than 5% of the historic spawning area, this metric was rated low risk for the population. 
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Figure 3.5.3– 6.  Pahsimeroi River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.5.3– 3.  Pahsimeroi River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area  (non-temp. limited)
	% of historical branch spawning area  (temp. limited)
	% of currently occupied spawning area  (non-temp. limited)

	Barren Mountains
	0.7
	0.7
	0.0

	Dry Gneissic-Schistose-Volcanic Hills
	4.6
	4.6
	0.0

	Dry Intermontane Sagebrush Valleys
	94.7
	94.7
	100.0





B.4.a.  Selective change in natural processes or selective impacts 
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Studies conducted by the IDFG indicate that the Pahsimeroi River summer Chinook salmon population included yearling and subyearling out-migration components (Kiefer et al. 1992, Copeland & Venditti, 2009).  Changes in flow and temperature patterns likely inhibit out-migration beginning in late spring and extending into the summer, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for Chinook salmon yearlings, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Mortality increases resulting from the combined impacts of the hydropower system and changes to flow regimes in the mainstem above the dams have likely had a higher impact on subyearlings relative to yearlings.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is high.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are no freshwater fisheries directly targeting naturally produced spring/summer Chinook salmon; indirect mortalities are expected to occur in some fisheries selective for hatchery fish.  In 2005 there was a limited sport fishery in the mainstem Salmon River just downstream of the Pahsimeroi River to target marked hatchery summer Chinook salmon.  Some indirect mortalities were expected to occur through the execution of the fishery.  It is not likely that the mortality is selective for a particular component of the natural return.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  The Pahsimeroi Hatchery program for summer Chinook salmon was established using broodstock collected from the natural run at a weir site in the lower mainstem of the Pahsimeroi River.  For several years in the 1980s, the entire natural return to the weir was taken for the program.  From 1997 through 2002, approximately 30%-50% of the returning natural-origin run was taken as broodstock for the program.  Broodstock have been taken across the timing of the natural-origin return and selectivity is assumed to be low.  Therefore the rating for all traits is low risk.
Habitat:  Flow regimes in the Pahsimeroi River have been altered from historical patterns.  
Juvenile migration timing: It is likely that juvenile migration timing has been selectively impacted through differentially higher mortalities on later migrants due to reduction in flows and tributary disconnections in the Pahsimeroi River basin.  Therefore this population was assigned a moderate risk trait rating for juvenile timing.
Juvenile migration timing is rated at high risk of selective impacts due to hydropower actions and at moderate risk of selective impacts due to habitat alterations.  Therefore, the overall selective impacts metric is rated high risk. 
Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the Pahsimeroi River population (Table 3.5.3–4).  This risk rating is driven by the score for genetic variation and the high proportions of hatchery fish spawning naturally.  Spatial structure of the population also is a major issue.  Unless the distribution of fish can be expanded into currently unoccupied (blocked) areas, the spatial structure/diversity risk can never be rated better than moderate.
Table 3.5.3– 4.  Pahsimeroi River summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Moderate Risk
(Mean = 0) 
	Moderate Risk
(Mean = 0) 
	High Risk

	A.1.b
	M (0)
	M (0)
	
	
	

	A.1.c
	H (-1)
	H (-1)
	
	
	

	B.1.a
	L (1)
	L (1)
	High Risk (-1)
	High Risk (-1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	H (-1)
	H (-1)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	H (-1)
	H (-1)
	H (-1)
	
	



Overall Viability Rating
The Pahsimeroi River summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.3–7).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is also rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 127, which is only 13% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (0.54 R/S; Table 3.5.3–6) is significantly less than the 1.58 R/S required at the minimum abundance threshold.  Substantial improvements in abundance/productivity status and spatial structure/diversity status (reduction of risk levels) will need to occur before the population can be considered viable. 
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Figure 3.5.3– 7.  Pahsimeroi River summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).



Data Summary – Pahsimeroi River Summer Chinook Salmon
Data type:	Weir counts
SAR:		Averaged Williams/CSS series

Table 3.5.3– 5.  Pahsimeroi River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.3–6).
[image: ]

Table 3.5.3– 6.  Pahsimeroi River summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.5.3– 7.  Pahsimeroi River summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.5.3– 8.  Pahsimeroi River summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.5.3– 9.  Pahsimeroi River summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.3–2) and fitting a capacity estimate to the data series.



[bookmark: _Toc441244698]  Current Status Assessment – Upper Salmon River Lower Mainstem Spring/Summer Chinook Salmon Population  
The Upper Salmon River Lower Mainstem spring/summer Chinook salmon population (Figure 3.5.4– 1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: SRLMAchinook-msa-landscape]
Figure 3.5.4– 1.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Salmon River Lower Mainstem population as “very large” in size and complexity based on historical habitat potential (Table 3.5.4–1; ICTRT 2007).  A Chinook salmon population classified as very large has a mean minimum abundance threshold criteria of 2,000 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.34 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Upper Salmon River Lower Mainstem population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.73 recruits per spawner at the minimum abundance threshold.
Table 3.5.4– 1.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	4,361

	Stream lengths km (total) a
	1,096

	Stream lengths km (below natural barriers) a
	954

	Branched stream area weighted by intrinsic potential (km2)
	1.014

	Branched stream area km2 (weighted and temp. limited) b
	1.014

	Total stream area weighted by intrinsic potential (km2)
	1.431

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.431

	Size / Complexity category
	Very Large / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	5


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1957 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 9 in 1995 to 4,118 in 1957 (Figure 3.5.4– 2).  Annual estimates of abundance for the Upper Salmon River Lower Mainstem Chinook salmon population were generated by expanding from index redd counts.  The Idaho Department of Fish and Game (IDFG) conducts annual single pass surveys of the mainstem Salmon River from the confluence of the Lemhi River upstream to the confluence of Redfish Lake Creek (IDFG index areas NS 17-23).  This contiguous series of index areas covers the entire mainstem spawning area (approximately 200 km) used by summer Chinook salmon.  Individual sections were not surveyed in some years; however, in most cases, the missing reaches were areas with relatively low proportions of total redds in years with full surveys.  The 1979 return year was an exception – in that year surveys were not conducted in reaches that typically support a high proportion of redds in full survey years (1979 was a very low abundance year for many populations).  Several relatively small tributaries to the mainstem reach associated with this population have not been surveyed.  Based on intrinsic potential results, the mainstem reaches contain a large majority of the spawning habitat within this population.  

Redd count estimates were totaled across the seven index areas by return year and multiplied by a factor of 1.93 (average of the Middle Fork Salmon and Lemhi River fish/redd ratios) to generate estimates of annual spawner abundance. 
Recent year natural spawners include recruits originating from naturally spawning parents. It is possible that a small number of hatchery fish that do not return to the upstream Sawtooth Fish Hatchery spawn naturally in the upper reach of the population boundary.  However, there is not a large amount of suitable spawning habitat in the uppermost 2-3 miles of the population.  Hatchery fish do not hold and spawn in this area but instead migrate to the higher quality habitat just upstream of the population boundary.  Since 1988, an average of only 7% of the total redds observed for the entire population were located between Redfish Lake Creek and Valley Creek.  Spawners originating from naturally spawning parents are assumed to have comprised an average of 100% since 1962 (Table 3.5.4–2)
[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 103 (Table 3.5.4–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Lower Mainstem Salmon River ranged from 0.15 in 1990 to 8.38 in 1995.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.22 R/S, adjusted for SAR and delimited at 75% (1,500 spawners) of the abundance threshold (Table 3.5.4–2). Figure 3.5.4– 2.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population spawner abundance estimates (1957-2005).

Table 3.5.4– 2.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	103
	(37-378)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.22
	(0.90-1.66)
	0.18

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	6.22
	
	3.08

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.00
	(0.95-1.05)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.03
	(0.76-1.40)
	0.60

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.03
	(0.76-1.40)
	0.60


a. Delimited productivity excludes any recruits/spawner value where the spawner number >75% of the population’s minimum abundance threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Upper Salmon River Lower Mainstem population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.4– 3). 
The trend in abundance of natural-origin spawners in the Upper Salmon River Lower Mainstem spring/summer Chinook salmon population has been flat since 1980 (Table 3.5.4–2).  There are no hatchery releases of spring Chinook salmon into the mainstem and limited data from carcass surveys indicate little straying into this population.  The estimated intrinsic population growth rate since 1980 has been slightly positive (1.03, 60% probability of exceeding 1.0), driven largely by increased returns during 2001-2002.  Return levels in 2004 and 2005 were down from that peak. Figure 3.5.4– 3.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and five minor spawning areas (MiSA) within the Upper Salmon River Lower Mainstem spring/summer Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  Historically, most spawning occurred in the mainstem from Valley Creek downstream to approximately the city of Challis.  From 1958-1973, the annual average proportion of redds in that reach was 80%.  Since 1984, the annual average of redds in that reach was 84%.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Chalis MaSA has the greatest proportion the  spawning areas at 43%.  The Basin and Lower Salmon MaSAs contain 26% and 11%, respectively.
]Figure 3.5.4– 4.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).

 
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Upper Salmon River Lower Mainstem spring/summer Chinook salmon population has three MaSAs and five MiSAs.  The total branched stream area weighted by intrinsic potential is 741,467 m2, an area equivalent to 7.4 MaSAs.  This metric is rated very low risk even though no intrinsic habitat lies outside of the MaSAs due to the large amount of area in the three MaSAs that is in a non-linear configuration.

A.l.b.  Spatial extent or range of population
The Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts since 1957 within the boundaries of this population from Redfish Lake Creek downstream to the mouth of the Lemhi River.  The area counted is divided into eight transects.  From 1980-1986, some of the transects downstream of Challis Creek were not counted.  The lower most MaSA has not been occupied (ICTRT definition) since 1983, and was occupied only in two years after 1979.  Since 1979, the number of redds counted in the Salmon River between the East Fork Salmon and Lemhi rivers has ranged from 0 (many years) to 11, except in 1987 when 19 redds were counted.  Historically that section contained an average of 26% of the total redds counted in the population; in the recent three brood cycles, an annual average of 5% of the total redds were counted in that section.  This metric is rated moderate risk because only 67% (2 of 3) historical MaSAs are occupied.
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Figure 3.5.4– 5.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
The MaSAs and MiSAs downstream of the East Fork Salmon River currently are not occupied.  Lack of occupancy in the downstream-most MaSA does not create a gap between MaSAs but may disrupt connectivity between the Lower Mainstem Salmon River, East Fork Salmon River, Pahsimeroi River and Lemhi River populations.  Because of the potentially large disruption in connectivity and the number of populations potentially affected, this metric was rated moderate risk.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies the entire population as summer run.  The major juvenile life history strategy is suspected to be a spring yearling migrant to the ocean.  The almost total loss of spawners downstream of the East Fork Salmon River may indicate loss of a life history strategy or a substantial change in phenotypic variation (metric B.1.b).  Fish spawning in that area tended to spawn later because of warmer water temperatures and the progeny of those spawners may have migrated to the ocean at an earlier age.  Recent PIT-tag data indicate a high proportion of juveniles leave the Pahsimeroi River and arrive at Lower Granite Dam in June and July as subyearling (rather than yearling) migrants.  No adults have been detected as returning from the subyearling migrants.  It is not known if all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated moderate risk.
B.1.b.  Phenotypic variation
There is anecdotal information indicating that phenotypic traits may have been significantly changed or lost (see discussion under B.1.a).  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions and there has potentially been a substantial change in spawn timing, this metric is rated at moderate risk.
B.1.c.  Genetic variation
There are no genetic data for this population to use in assessing this metric; therefore it is rated moderate risk.  Lack of genetic data will constrain Goal B risk and overall spatial structure/diversity risk to never being lower than moderate.
B.2.a.  Spawner composition
Spawner composition typically is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  Spawner carcass data are not collected within this population.  Risk ratings are inferred from data collected in proximate populations.  From 1981-2004, 3,955 marked fish were recovered in the upstream Upper Salmon River population at Sawtooth Fish Hatchery and a CWT was extracted and read from 3,932 (99%) of those fish.  From 1980-2004, 551 marked fish were recovered in the downstream Pahsimeroi River population at Pahsimeroi Fish Hatchery and a CWT was extracted and read from all fish.
(1)  Out-of-ESU spawners:  In the upstream Upper Salmon River Lower Mainstem population, four out-of-ESU strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two were fall Chinook salmon that had been reared in the Hagerman Valley, one was a stray from the Tucannon River and one was a stray from the Umatilla River.  Those four fish most likely were spawned in the hatchery, thus did not spawn naturally.  In the Pahsimeroi River population, one out-of-ESU fish was trapped in 1984 from the Rogue River in Oregon.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since the total number observed was very low. 
(2) Out-of-MPG spawners from within the ESU:  Five out-of-MPG strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two of the strays were Rapid River Fish Hatchery-origin and two were South Fork Salmon River origin.  Four out-of-MPG strays were recovered at the Pahsimeroi Fish Hatchery over 24 years of data surveyed.  All were Rapid River Fish Hatchery stock; two (one each in 1988 and 1999) were reared and released at Rapid River Fish Hatchery and two (one each in 1976 and 1977) were reared in a facility on Hayden Creek (tributary to the Lemhi River).  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Out-of-population hatchery-origin strays that could enter the population in recent years would originate from the upstream Upper Salmon River Lower Mainstem population (Sawtooth Fish Hatchery) or the Pahsimeroi Fish Hatchery program operated in the Pahsimeroi River population.  Proportion of strays spawning naturally is suspected to be less than 10% per year, and this metric is rated low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall rating for the spawner composition metric is low risk even though no out-of-population strays have actually been observed. 
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Upper Salmon River Lower Mainstem population has historically been distributed across five ecoregions, with Dry Intermontane Sagebrush Valleys being predominant.  The current distribution is similar to the historic intrinsic distribution (Table 3.5.4–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated very low risk for the population. 
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Figure 3.5.4– 6.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
 
Table 3.5.4– 3.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Gneissic-Schistose Volcanic Hills
	21.9
	21.9
	25.0

	Dry Intermontane Sagebrush Valleys
	47.1
	47.1
	40.9

	Dry Partly Wooded Mountains
	9.4
	9.4
	9.1

	High Glacial Drift-Filled Valleys
	0.5
	0.5
	5.3

	Southern Forested Mountains
	21.2
	21.2
	19.6



B.4.a.  Selective change in natural processes or selective impacts

Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  Based on its environmental setting, it is likely this population supported combinations of subyearling and yearling out-migration patterns.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated at low risk of having a selective impact.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season for both subyearling and yearling patterns.  However, it is likely that the subyearling migration pattern has been subjected to differentially high mortality relative to the yearling pattern.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate risk.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat associated with this population has been impacted by grazing activities, water diversions, blockages of access to mainstem side-channels and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated at low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Upper Salmon River Lower Mainstem population (Table 3.5.4–4).  The lowest level of spatial structure/diversity risk that the population could achieve would be very low risk because of the historic (natural) number and spatial arrangement of spawning areas and the large total amount of intrinsic potential habitat.  The current moderate risk rating is primarily due to the possible loss or extreme reduction in the subyearling life history strategy and the truncation of the migration window for juveniles exhibiting either of the basic life history patterns (subyearling and yearling).  A contributing factor is the loss of occupancy from a large amount of historically used habitat, especially in the downstream half of the population area.  With a substantial increase in abundance, these areas may become reoccupied, unless a major life history strategy or phenotypic trait has been precluded by migratory conditions as discussed for metrics B.1.a and B.1.b.
Table 3.5.4– 4.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Low Risk
(Mean = 0.67)

	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	M (0)
	M (0)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Upper Salmon River Lower Mainstem spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.4– 7).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is rated at Low Risk.  The 10-year geometric mean abundance of natural-origin spawners is 103, which is only 5% of the minimum abundance threshold of 2,000.  The 20-year geometric mean productivity (1.22 R/S; Table 3.5.4–6) is above replacement but not enough to meet the 1.34 R/S required at the minimum abundance threshold.  Substantial improvements in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Improvement will also be needed to consider the population as a candidate for a “maintained” population. 
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Figure 3.5.4– 7.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).



Data Summary – Upper Salmon River Lower Mainstem Spring/Summer Chinook Salmon                     
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series
Table 3.5.4– 5.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.4–6).
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Table 3.5.4– 6.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.5.4– 7.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.5.4– 8.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population stock recruitment curves.  All available data from the recent 20-year series were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.5.4– 9.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population stock recruitment curves.  All available data from the recent 20-year series were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.2–2) and fitting a capacity estimate to the data series.

[bookmark: _Toc205106053][bookmark: _Toc441244699]  Current Status Assessment – East Fork Salmon River Spring/Summer Chinook Salmon Population  
The East Fork Salmon River spring/summer Chinook salmon population (Figure 3.5.5–1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: SREFSchinook-msa-landscape]
Figure 3.5.5– 1.  East Fork Salmon River spring/summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the East Fork Salmon population as “large” in size and complexity based on historical habitat potential (Table 3.5.5– 1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 naturally produced spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the East Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.5.5– 1.  East Fork Salmon River spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,426

	Stream lengths km (total) a
	371

	Stream lengths km (below natural barriers) a
	289

	Branched stream area weighted by intrinsic potential (km2)
	0.491

	Branched stream area km2 (weighted and temp. limited) b
	0.491

	Total stream area weighted by intrinsic potential (km2)
	0.564

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.564

	Size / Complexity category
	Large / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1960-2005) abundance (number of natural adult spawners in natural production areas) has ranged from 6 in 1995 to 2,969 in 1961 (Figure 3.5.5–2).  Annual abundance estimates were based on a combination of weir counts and expanded redd counts.  
Annual abundance estimates of spawning spring Chinook salmon in the East Fork Salmon River population are based on Idaho Department of Fish and Game (IDFG) single pass index redd survey results augmented with weir count data.  Spawning occurs along the mainstem East Fork Upper Salmon River and in Herd Creek, a major tributary to the mainstem.  The IDFG has surveyed the length of spawning habitat in the mainstem East Fork Upper Salmon River (mouth to Bowery Creek Camp Ground) since 1991, reporting the results as counts in four distinct index reaches: mouth to Herd Creek confluence (IDFG Index 2a); Herd Creek to the 3.5 miles downstream of hatchery weir site (IDFG Index 2b); 3.5 miles downstream of weir to weir site (IDFG 1a); and weir to Bowery Guard Station (IDFG Index 1b).  For return years 1991 through the present (2005) we assumed that the sum of redds reported for the four index areas represented mainstem spawning.  

The IDFG did not survey above the hatchery weir in return years 1984 through 1990 (annual surveys were conducted in the other three mainstem index areas).  We incorporated IDFG estimates of releases of adult spring Chinook salmon above the weir into our estimates of mainstem spawners for those years. 

With the exception of 1960, 1978 and 1979, the IDFG surveyed the entire mainstem from the mouth to Bowery Guard Station each year from 1957-1983, although the number of index areas and the specific boundaries varied over this period.  Index area 2b was not surveyed in 1978 and 1979; for those two years, we expanded from the sum of redds counted in the surveyed mainstem reaches using median proportions of redds by areas calculated across prior survey years.  In 1960, the upper mainstem above Germania Creek was not surveyed (corresponds to index area 1b and portion of 1a).  We estimated the total number of mainstem redds for 1960 by expanding the sum of counts below Germania Creek using the ratio of median proportions of counts for years between 1957 and 1968. 

Spring Chinook salmon also spawn in Herd Creek, a major tributary to the East Fork Upper Salmon River.  We estimated the annual number of redds in Herd Creek by expanding from IDFG index counts.  The IDFG has surveyed specific reaches in Herd Creek in most years since 1958.  In two years (1963 and 2003), counts were conducted over the entire reach believed to be used for spawning by spring Chinook salmon in Herd Creek.  Index counts in other years were limited to subsections.  We used the ratio of intrinsic potential habitat (ICTRT 2007) in the area surveyed to the total for Herd Creek as the basis for extrapolating from index counts for those years.  In some years, the IDFG did not survey any reaches in Herd Creek.  For the years in which estimated redd counts were available for both Herd Creek and the adjacent mainstem East Fork Upper Salmon River index area (1a), the estimates for those two areas were highly correlated (correlation coefficient of 0.8997).  We used the average ratio of redds in Herd Creek to redds in the mainstem index area 1a (1.06) to extrapolate estimates for the years in which Herd Creek was not surveyed. 
Estimates of the total number of spring Chinook salmon spawning in the East Fork Upper Salmon River population were generated by multiplying the annual estimates of total redds by 2.2 fish per redd.  For the years in which the number of spawners in reaches above the mainstem hatchery weir were based on weir counts (1984 through 1990), the estimated number of spawners was calculated by adding the weir count to an expanded redd count for the mainstem below the weir and Herd Creek.  
Recent year natural spawners include recruits originating from naturally spawning parents.  A hatchery program was operated in the East Fork Salmon River that released hatchery reared juveniles from brood years 1984-1993.  Adults from those releases returned from 1986-1998.  Estimated annual returns for those years ranged from 9 to 134 hatchery-origin fish.  Hatchery broodstock was obtained by intercepting returning spring Chinook salmon at a weir on the mainstem of the East Fork Upper Salmon River (above the confluence of Big Boulder Creek) that was operated from 1984-1993.  For those years, hatchery contributions to natural spawning in the East Fork Upper Salmon River population were based on IDFG estimates of the number of hatchery-origin returns released above the weir.  Returns from brood year 1990 to 1993 releases continued over several years after the weir ceased operations.  Hatchery contribution estimates for 1994 through 1998 return years were projected by IDFG based on brood year return rates.  Spawners originating from naturally spawning parents have comprised an average of 92% since 1960, while the most recent 10-year average of naturally spawning parents is 90% (Table 3.5.5– 2).  The Idaho Department of Fish and Game (IDFG) initiated a captive rearing program for the East Fork Salmon River population in 1995 by collecting brood year 1994 parr and rearing them to sexual maturity in captivity.  A captive population was sourced from the natural population each year through 2003.  A small number of sexually mature adults from the captive-cultured groups have been released into the population to spawn naturally each year since 1998.
Carcass sampling information from the East Fork Upper Salmon River drainage was insufficient to generate a population-specific set of age composition estimates.  We applied an average age structure based on composite carcass and weir sampling information for Upper Salmon River locations.
[image: ]Abundance in recent years has been moderately variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 148 (Table 3.5.5– 2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the East Fork Salmon River ranged from 0.03 in 1990 to 12.40 in 1996.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.07 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.5.5– 2). Figure 3.5.5– 2.  East Fork Salmon River spring/summer Chinook salmon population spawner abundance estimates (1960-2005).

Table 3.5.5– 2.  East Fork Salmon River spring/summer Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	148
	(9-784)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.90
	(0.45-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.07
	(0.67-1.70)
	0.27

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.01
	(0.94-1.09)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.02
	(0.66-1.56)
	0.54

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.05
	(0.70-1.57)
	0.61


a. Delimited productivity excludes any recruits/spawner value where the spawner number >75% of the population’s minimum abundance threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate. 
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The East Fork Salmon River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.5–3). 

Since 1980, the trend in natural-origin spawners for the East Fork Salmon River spring/summer Chinook salmon population has been relatively flat, averaging a 1% increase per year over the period (Table 3.5.5–2).  The general pattern in annual returns is similar to other Upper Salmon River populations—returns increased in the mid-1980s from extremely low escapements in 1982-1983.  After a downward trend through the 1990s, returns peaked in 2001/2002.  Recent natural-origin returns have decreased to levels similar to the early 1980s.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.02, 54% probability of exceeding 1.0).  Although hatchery releases into this system have been discontinued, hatchery spawners were present in most years of the data series (1980-present) that was used to estimate trends.  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the East Fork Salmon River population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.05. Figure 3.5.5– 3.  East Fork Salmon River spring/summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSA) within the East Fork Salmon River Chinook population.  There are no modeled temperature limitations within this MaSA.  Spawning is widely distributed across the population from the mouth of the East Fork Salmon River upstream to the headwaters near Bowery Guard Station, as well as in the major tributary Herd Creek.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There is only one MaSA in the population.  The total branched stream area weighted by intrinsic potential is 491,001 m2, an area equivalent to 4.9 MaSAs.  Even though only one MaSA was identified in the population, this metric was rated moderate risk because of the very large total amount of habitat present and the branching provided by tributary streams.

A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 in the East Fork Salmon River from the mouth upstream to Bowery Guard Station.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys. 
[image: SREFSchinook-use-landscape]
Figure 3.5.5– 4.  East Fork Salmon River spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners upstream of approximately Big Boulder Creek as spring run and downstream as summer run.  The known major juvenile life history strategy is a spring yearling migrant.  Anthropogenic impacts in the watershed that could have resulted in loss of a life history strategy include extensive channel alteration and relocation, although there is no evidence those impacts were selective against any major life history strategy.  Adult spawners still occupy the upper and lower reaches of the stream.  It appears all historic juvenile and adult life history strategies are present, but because data are limited the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  There have been alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait but there is no evidence that losses or changes have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Within-population variation showed Herd Creek was not significantly different from four Sawtooth Fish Hatchery samples and the East Fork Salmon River was not significantly different from seven hatchery samples.  There is potential homogenization of Upper Salmon River basin populations.  Also, there was high within-population variation, likely due to a bottleneck as a result of low escapements.  This metric was rated high risk.  The rating is highly influenced by the combination of hatchery similarity and apparent bottleneck.  Additional genetic samples and analyses may indicate that a reduced risk rating is more appropriate.
B.2.a.  Spawner composition
Spawner composition typically is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  Spawner carcass data are not collected within this population. Risk ratings are inferred from data collected in proximate populations.  From 1981-2004 3,955 marked fish were recovered in the upstream Upper Salmon River population (at Sawtooth Fish Hatchery) and a CWT was extracted and read from 3,932 (99%) of those fish.  From 1980-2004, 551 marked fish were recovered in the downstream Pahsimeroi River population (at Pahsimeroi Fish Hatchery) and a CWT was extracted and read from 100% of those fish.
(1)  Out-of-ESU spawners:  Spawning returns into this population have not been directly sampled to determine hatchery contributions in recent years.   Based on very low numbers of out of ESU spawners detected in sampling adjacent drainages (e.g., Upper Salmon River weir, this metric is rated as very low risk for the population. 
(2) Out-of-MPG spawners from within the ESU:  Five out-of-MPG strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two of the strays originated from the Rapid River Fish Hatchery and two were from the South Fork Salmon River.  Four out-of-MPG strays were recovered at the Pahsimeroi Fish Hatchery over 24 years of data surveyed.  All were Rapid River stock; two (one each in 1988 and 1999) were reared and released at Rapid River Fish Hatchery and two (one each in 1976 and 1977) were reared in a facility on Hayden Creek (tributary to the Lemhi River).  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Out-of-population hatchery-origin strays that could enter the population in recent years would originate from the upstream Sawtooth Fish Hatchery in the Upper Salmon River Mainstem population or the Pahsimeroi Hatchery program operated in the Pahsimeroi River population.  Proportion of strays spawning naturally is suspected to be less than 10% per year, and this metric is rated low risk.
(4) Within-population hatchery spawners:  A within-population hatchery program was operational from 1984-1993 (brood years).  During that period, the largest smolt release was 514,600 and the median annual release was 103,500 smolts.  A weir was operated on the East Fork Salmon River from 1984-1993.  During that period, three different brood years of hatchery fish were recruiting back to the weir (at ages 3, 4 and 5) only from 1989-1993, and the estimated proportion of hatchery fish in the total return to the weir ranged from 89%-92%.  The proportion of hatchery fish in the group released above the weir for natural spawning was 83% in one year, 89% in one year and 90% in three years.  Information on the composition of spawners downstream of the weir is not collected.  The estimated proportion of hatchery spawners in the total population from 1988-1998 (when hatchery fish were returning) ranged from approximately 2%-70% and exceeded 20% in eight of the years in the last three brood cycles.  Even though the natural spawning population contained a high proportion of hatchery-origin fish in the last three brood cycles, this metric is rated moderate risk because there have been no hatchery spawners since 1998.
The overall risk rating for the spawner composition metric is moderate risk assuming that hatchery fish will not be spawning naturally in future years.  


 B.3.a.  Distribution of population across habitat types 
The intrinsic potential distribution of the East Fork Salmon River population has historically been distributed across two ecoregions, with Dry Gneissic-Schistose-Volcanic Hills being predominant.  The current distribution is similar to the historic intrinsic distribution (Table 3.5.5– 3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population. 
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Figure 3.5.5– 5.  East Fork Salmon River spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.5.5– 3.  East Fork Salmon River spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Gneissic-Schistose-Volcanic Hills
	61.1
	61.1
	55.5

	Dry Partly Wooded Mountains
	38.9
	38.9
	44.5


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the East Fork Salmon River population (Table 3.5.5– 4).  The lowest spatial structure/diversity risk level the population could achieve would be low risk because of the historic (natural) number and spatial arrangement of spawning areas and total amount of intrinsic potential habitat.  The current high risk rating is driven by genetic diversity and the legacy effects of hatchery fish.  The risk could be reduced in future years if only natural-origin fish are spawning, total escapement increases and local adaptation is occurring.
Table 3.5.5– 4.  East Fork Salmon River spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 1) 
	Low Risk
(Mean = 1) 
	High Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	High Risk (-1)
	High Risk (-1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	H (-1)
	H (-1)
	
	
	

	B.2.a(1)
	VL (2)
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	M (0)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	H (-1)
	H (-1)
	H (-1)
	
	



Overall Viability Rating
The East Fork Salmon River spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.5–6).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is also rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 148, which is only 15% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (1.07 R/S; Table 3.5.5– 6) is less than the 1.60 R/S required at the minimum abundance threshold.  Improvement in abundance/productivity status and spatial structure/diversity status (reduction of risk level for both categories) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.
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Figure 3.5.5– 6.  East Fork Salmon River spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).



Data Summary – East Fork Salmon River Spring/Summer Chinook Salmon
Data type:	Combined expanded redd and weir counts
SAR:		Averaged Williams/CSS series
Table 3.5.5– 5.  East Fork Salmon River spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.5– 6).
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Table 3.5.5– 6.  East Fork Salmon River spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.5.5– 7.  East Fork Salmon River spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.5.5– 7.  East Fork Salmon River spring/summer Chinook salmon population stock recruitment curves.  All data points from the recent 20-year series were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.5.5– 8.  East Fork Salmon River spring/summer Chinook salmon population stock recruitment curves.  All data points from the recent 20-year series were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.6– 2) and fitting a capacity estimate to the data series.

[bookmark: _Toc205106055][bookmark: _Toc441244700]  Current Status Assessment – Yankee Fork Salmon River Spring Chinook Salmon Population  
The Yankee Fork Salmon River spring Chinook salmon population (Figure 3.5.6–1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
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Figure 3.5.6– 1.  Yankee Fork Salmon River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Yankee Fork Salmon River population as “basic” in size and complexity based on historical habitat potential (Table 3.5.6– 1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Yankee Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.5.6– 1.  Yankee Fork Salmon River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	493

	Stream lengths km (total) a
	171

	Stream lengths km (below natural barriers) a
	169

	Branched stream area weighted by intrinsic potential (km2)
	0.165

	Branched stream area km2 (weighted and temp. limited) b
	0.165

	Total stream area weighted by intrinsic potential (km2)
	0.198

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.198

	Size / Complexity category
	Basic / “A” (linear pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1961 to 2003) natural abundance (number of adult spawning in natural production areas) has ranged from 0 in 1995 to 1,414 in 1968 (Figure 3.5.6–2).  Annual abundance estimates for Yankee Fork Salmon River spring Chinook salmon are based on expanded redd counts.  
Annual estimates of the number of spring Chinook salmon spawners in the Yankee Fork population are based on expansions from index area redd counts summed over three separate sections of tributary spawning habitat: West Fork, the mainstem below Jordan Creek, and the mainstem above the Jordan Creek confluence.   
The annual estimated number of redds in the West Fork was estimated by expanding from counts in the Idaho Department of Fish and Game (IDFG) index areas NS-7 and NS-8.  Both index reaches were fully surveyed in 1961, 1962 and from 1979 through 2003.  We applied an expansion factor of 1.17 (ratio of total to index area weighted intrinsic spawning habitat) to extrapolate from the number of redds in the index areas (NS-7 and NS-8) to total redds in the West Fork.  Surveys in 1960 and 1962 through 1978 were limited to IDFG index area NS-8.  For those return years we extrapolated from index area counts to total West Fork counts using the corresponding ratio of index area NS-8 to total West Fork intrinsic potential habitat (1.59). 
The estimated number of redds in the mainstem below Jordan Creek was based on expansions from annual survey counts in IDFG index area NS-6.  From 1986 through 2003, surveys covered a section extending from the mouth to Polecamp Creek.  We expanded the annual count by 1.25 (the ratio of total intrinsic potential habitat to surveyed reach intrinsic potential habitat).  From 1964 through 1985, IDFG surveys covered a shorter section and we applied the corresponding expansion factor (1.37).  From 1960 through 1962, the IDFG surveyed the entire reach. 
The estimated number of redds in the mainstem Yankee Fork above Jordan Creek was based on IDFG redd counts reported for index area NS-5.  For years 1987-2003, we applied an expansion factor of 1.04 (the ratio of intrinsic potential habitat in the surveyed reach vs. the total reach).  Surveys in the years 1960-1986 covered essentially the entire mainstem reach.  
To generate estimates of the number of spawners in the Yankee Fork spring Chinook salmon population, we summed expanded redd counts over the three index areas and multiplied annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).  

Yankee Fork Salmon River spring Chinook salmon have not been consistently sampled for age composition.  We applied an average natural-origin age composition incorporating seven years of recent data (1999-2005) from the Valley Creek, Upper Salmon and Yankee Fork populations provided by the IDFG Natural Production Monitoring project.   

Recent year natural spawners include returns originating from naturally spawning parents.  Hatchery strays have likely entered the population but there is no monitoring program to detect them.  Spawners originating from naturally spawning parents are assumed to have comprised an average of 100% since 1961 in the recruit/spawner analysis (Table 3.5.6– 2 and 6).  However, hatchery juveniles and F1 hatchery adults have been released directly into the population in the recent three brood cycles.

[image: ]Abundance in recent years has been variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 13 (Table 3.5.6– 2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Yankee Fork Salmon River ranged from 0.03 in 1990 to 10.9 in 1997.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 0.68 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.5.6– 2). Figure 3.5.6– 2.  Yankee Fork Salmon River spring Chinook salmon population spawner abundance estimates (1961-2003).

Table 3.5.6– 2.  Yankee Fork Salmon River spring Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	13
	(0-153)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	(no obs. strays)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	0.68
	(0.39-1.17)
	0.31

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	1.00
	
	0.28

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.05
	(0.96-1.15)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.06
	(0.67-1.68)
	0.65

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.06
	(0.67-1.68)
	0.65


a. Delimited productivity excludes any recruits/spawner value where the spawner number >75% of the population’s size category threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Yankee Fork Salmon River spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.6–3). 

The average abundance trend for natural-origin spawners in the Yankee Fork spring Chinook salmon population has been positive since 1980, increasing at an average rate of 5% per year (Table 3.5.6–2).  Unmarked hatchery smolts have been released into this basin during this period.  The estimated intrinsic population growth rate since 1980 has been positive (1.06, 65% probability of exceeding 1.0), driven largely by increased returns during 2001-2002.  Return levels in 2004 were down substantially from the peak.  These statistics should be interpreted with caution for the Yankee Fork Salmon River population.  Spawner numbers in Yankee Fork were extremely low from the early 1980s through the 2000 return year.  The increases in average growth rate metrics since 1980 are driven by the upswing in returns in 2001-2003. Figure 3.5.6– 3.  Yankee Fork Salmon River spring Chinook salmon population abundance/productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.



Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSA) within the Yankee Fork Salmon River spring Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  Spawning is distributed broadly throughout the population boundaries, extending from approximately one mile upstream of the Yankee Fork Salmon River mouth to the headwaters area and the West Fork Yankee Fork Salmon River.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
[image: SRYFSchinook-use-landscape]The Yankee Fork Salmon River spring Chinook salmon population has one MaSA (Valley) and no MiSAs.  The total branched stream area weighted by intrinsic potential is 164,642 m2, an area equivalent to 1.6 MaSAs.  This metric was rated high risk because of the existence of only one MaSA, and the population historically would have been at high risk because of the spatial arrangement of spawning areas.

A.l.b.  Spatial extent or range of populationFigure 3.5.6– 4.  Yankee Fork Salmon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

The Idaho Department of Fish and Game (IDFG) has conducted annual spawner index counts since 1957 in the Yankee Fork Salmon River from Pole Camp upstream to Twelvemile Creek, and in the West Fork Yankee Fork Salmon River from its mouth upstream to Cabin Creek.  Although recent escapements have been low, this metric is rated low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.  Low risk is the lowest rating this population can achieve since it is characterized as a Basic A-type population.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  Adult spawners in the population are classified as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  There have been substantial anthropogenic impacts in the basin resulting from mining activities.  It is not known if anthropogenic impacts would have resulted in loss of a life history strategy since they would have affected a large portion of the population.  Adult spawners still occupy the upper and lower reaches of the stream.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  Similar to major life history strategies, it is not known if alterations of within-basin habitat conditions would have resulted in loss of a phenotypic trait since a large portion of the population was affected.  There are no known major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Samples analyzed from this population did not group with the Upper Salmon River cluster.  Also, the samples were not significantly different from ten hatchery samples that were all derived from Rapid River Hatchery stock.  There is a history of out-planting Rapid River Hatchery stock into this population.  This metric was rated high risk.  Future genetic analyses indicating that this population is diverging from Rapid River Hatchery stock could serve to lower the risk rating.
B.2.a.  Spawner composition
Spawner composition typically is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  Spawner carcass data are not collected within this population.  Risk ratings are inferred from data collected in the proximate Upper Salmon River mainstem population.  From 1981-2004, 3,955 marked fish were recovered in the upstream Upper Salmon River population (at Sawtooth Fish Hatchery) and a CWT was extracted and read from 3,932 (99%) of those fish. 
(1) Out-of-ESU spawners:  In the upstream Upper Salmon River mainstem population, four out-of-ESU strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two were fall Chinook salmon that had been reared in the Hagerman Valley, one was a stray from the Tucannon River and one was a stray from the Umatilla River.  Those four fish most likely were spawned in the hatchery and thus did not spawn naturally.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since the total number observed was very low. 
(2) Out-of-MPG spawners from within the ESU:  Five out-of-MPG strays were recovered at the Sawtooth Hatchery across the 23 years of data reviewed.  Two of the strays were Rapid River Hatchery-origin and two were South Fork Salmon River origin.  No expansions were done to account for unmarked returns from the respective mark groups.  Rapid River Hatchery stocks have sporadically been released into this population.  Rapid River Hatchery stock could have comprised up to 10% of natural spawners and the genetic data link Yankee Fork Salmon River samples to Rapid River Hatchery, therefore this metric is rated moderate risk.
(3) Out-of-population spawners from within the MPG:  Out-of-population hatchery-origin strays that could enter the population in recent years would originate from the upstream Sawtooth Fish Hatchery operated in the Upper Salmon River mainstem population or the downstream Pahsimeroi Fish Hatchery program operated in the Pahsimeroi River population.  Proportion of strays spawning naturally is suspected to be less than 10% per year.  However, Upper Salmon River mainstem (Sawtooth Fish Hatchery) origin fish have been deliberately released into the Yankee Fork Salmon River population and this metric is rated moderate risk.
(4) Within-population hatchery spawner:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall rating for the spawner composition metric is high risk due to the two moderate risk ratings for out-of-MPG and out-of-population spawners that spawn naturally in this population. 

B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Yankee Fork Salmon River spring Chinook salmon population has historically been distributed across one ecoregion, the Southern Forested Mountains.  The current distribution is identical to the historic intrinsic distribution (Table 3.5.6– 3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  This is the lowest risk rating the population can achieve for this metric since historically only one ecoregion was represented.
[image: SRYFSchinook-eco-landscape]
Figure 3.5.6– 5.  Yankee Fork Salmon River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.5.6– 3.  Yankee Fork Salmon River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Southern Forested Mountains
	100.0
	100.0
	100.0


B.4.a.  Selective change in natural processes or selective impacts

Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.  Note: Hatchery strays (adult spawners) likely enter the population and exogenous stock has been deliberately released into the population.  The effect of hatchery fish on the population was significant, since the population is now most genetically similar to Rapid River Hatchery stock.  This impact is addressed under criteria B.2.a. 
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires. It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the Yankee Fork Salmon River population (Table 3.5.6– 4).  The lowest spatial structure/diversity risk level the population could achieve would be low risk because of the historic (natural) number and spatial arrangement of spawning areas and total amount of intrinsic potential habitat.  The current high risk rating is driven by a number of factors including spatial structure, genetic diversity, and the effects of hatchery fish and out-of-population stock spawning naturally.
Table 3.5.6– 4.  Yankee Fork Salmon River spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Moderate Risk
(Mean = 0.33) 
	Moderate Risk
(Mean = 0.33) 
	High Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	High Risk (-1)
	High Risk (-1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	H (-1)
	H (-1)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	M (0)
	
	
	
	

	B.2.a(3)
	M (0)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Yankee Fork Salmon River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.6–6).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is also rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 13, which is only 3% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (0.68 R/S; Table 3.5.6– 6) is less than replacement and significantly less than the 2.21 R/S required at the minimum abundance threshold. Improvement in abundance/productivity status and spatial structure/diversity status (reduction of risk levels) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.
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Figure 3.5.6– 6.  Yankee Fork Salmon River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Yankee Fork Salmon River Spring Chinook Salmon Population      
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series

Table 3.5.6– 5.  Yankee Fork Salmon River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.6– 6).
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Table 3.5.6– 6.  Yankee Fork Salmon River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.5.6– 7.  Yankee Fork Salmon River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.5.6– 7.  Yankee Fork Salmon River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.5.6– 8.  Yankee Fork Salmon River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.6– 2) and fitting a capacity estimate to the data series.
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  Current Status Assessment – Valley Creek Spring/Summer Chinook Salmon Population  
The Valley Creek spring/summer Chinook salmon population (Figure 3.5.7– 1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: SRVALchinook-msa-landscape]
Figure 3.5.7– 1.  Valley Creek spring/summer Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Valley Creek population as “basic” in size and complexity based on historical habitat potential (Table 3.5.7–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with a sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Valley Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.
Table 3.5.7– 1.  Valley Creek spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	377

	Stream lengths km (total) a
	157

	Stream lengths km (below natural barriers) a
	143

	Branched stream area weighted by intrinsic potential (km2)
	0.274

	Branched stream area km2 (weighted and temp. limited) b
	0.274

	Total stream area weighted by intrinsic potential (km2)
	0.274

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.274

	Size / Complexity category
	Basic / “A” (simple linear)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Annual abundance estimates for Valley Creek were based on expanded redd counts.  The Idaho Department of Fish and Game (IFDG) has surveyed three index areas within Valley Creek for spring and summer Chinook salmon spawning (IDFG #NS4, NS3-a, NS3-b).  We summed the annual counts across index areas and applied two expansion factors to generate estimated annual spawner numbers.  The first expansion factor was the ratio between an estimate of the total weighted spawning area currently accessible in the population and the weighted amount of spawning area within the index count reaches.  The index areas represented 67% of the area currently identified as being in use for spawning.  The second expansion factor was the value for the average number of fish per redd (1.82) as reported in Beamesderfer et al. (1997).  The resulting total expansion factor was 2.72.
Annual age compositions of the Valley Creek spawning population were derived using the standard IDFG methodology described in Appendix A.  Annual age compositions were based on length frequencies obtained from spawning ground carcass sampling in Valley Creek and proportion of age-at-length estimates for Snake River populations.  Following the protocols in the general method, we applied the long term average age composition (1960-1997) for Valley Creek samples to years in which the carcass sample size was less than 20.


[image: ]Abundance in recent years has been variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 34 (Table 3.5.7–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in Valley Creek ranged from 0.07 in 1987 to 14.56 in 1996.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1978-1997) geometric mean productivity was 1.07 R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.5.7–2). Figure 3.5.7– 2.  Valley Creek spring/summer Chinook salmon population spawner abundance estimates (1957-2003).

Table 3.5.7– 2.  Valley Creek spring/summer Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	34
	(0-292)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.00
	no obs. strays
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.07
	(0.71-1.62)
	0.24

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.03
	(0.96-1.11)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.07
	(0.72-1.59)
	0.69

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.07
	(0.72-1.59)
	0.69


a. Delimited productivity excludes any recruits/spawner value where the spawner number > 75% of the minimum size threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Valley Creek population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.7– 3). 
The abundance of natural-origin spawners in the Valley Creek spring/summer Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 3% per year (Table 3.5.7–2).  There are no hatchery releases into Valley Creek and limited data from carcass surveys indicate little straying into this population.  The estimated intrinsic population growth rate over the most recent 20 year period has been positive (1.07, 69% probability of exceeding 1.0), driven largely by increased returns during 2001-2003.  Spawning data for the Valley Creek spring/summer Chinook salmon population for more recent years were not available for this report; returns for other populations in the Salmon River drainage were reduced from the peak levels observed in 2002/2003.Figure 3.5.7– 3.  Valley Creek spring/summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSA) within the Valley Creek spring/summer Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  Spawning is distributed broadly throughout the population from the mouth of Valley Creek to the broad valley in the upper portion of the basin and the tributary stream Elk Creek.
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Valley Creek spring/summer Chinook salmon population has one MaSA (Valley) and no MiSAs.  The total branched stream area weighted by intrinsic potential is 274,072 m2, an area equivalent to 2.7 MaSAs.  Even though only one MaSA was identified in the population, this metric was rated moderate risk because of the total amount of habitat present and the branching provided by tributary streams.

A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 in Valley Creek from Stanley Lake Creek upstream to East Fork Valley Creek.  This metric is rated low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  The MaSA is occupied at both the lower and upper ends based on recent spawner surveys.  Low risk is the lowest rating this population can achieve since it is characterized as a Basic A-type population.
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Figure 3.5.7– 4.  Valley Creek spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because the historical MaSA is occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU.  This metric cannot achieve a very low risk rating because there are not three or more historic MaSAs.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners upstream of Stanley Lake Creek as spring run and downstream as summer run.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  Adult spawners still occupy the upper and lower reaches of the stream.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Within-population variation showed potential homogenization with other proximate populations and similarity to Sawtooth Fish Hatchery samples; therefore this metric was rated moderate risk.  The U.S. Forest Service (USFS) has rated it as “Functioning at Unacceptable 3.5.7–Risk” for Persistence and Genetic Integrity in its Matrix of Pathways and Indicators.
B.2.a.  Spawner composition
Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag. 
(1) Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  No out-of-MPG strays have been detected spawning in the population, and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  Hatchery-origin strays that could enter the population in recent years would have originated from the upstream Upper Salmon River mainstem population (Sawtooth Fish Hatchery).  Proportion of strays spawning naturally is suspected to be less than 10% per year, and this metric is rated low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall rating for the spawner composition metric is low risk even though very few out-of-population strays have been observed.  Genetics data (metric B.1.c) indicate a similarity to Chinook salmon from the Sawtooth Fish Hatchery.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Valley Creek population has historically been distributed across two ecoregions, with High Glacial Drift Valleys being predominant.  The current distribution is nearly identical to the historic intrinsic distribution (Table 3.5.7–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  This is the lowest risk rating the population can achieve for this metric since historically only two ecoregions were represented.
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Figure 3.5.7– 5.  Valley Creek spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.5.7– 3.  Valley Creek spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	High Glacial Drift-Filled Valleys
	88.3
	88.3
	88.6

	Southern Forested Mountains
	11.7
	11.7
	11.4



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  Habitat in the basin has been impacted by grazing activities, water diversions on tributary streams and naturally occurring forest fires.  It is likely that any selective mortality imposed as a result of habitat alterations in the basin would impact a non-negligible portion of the population.  This metric was rated very low risk for all traits.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.
 


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Valley Creek population (Table 3.5.7–4).  The lowest spatial structure/diversity risk level the population could achieve would be low risk because of the historic (natural) number and spatial arrangement of spawning areas and total amount of intrinsic potential habitat.  The current moderate risk rating is driven by the rating for genetic variation.
Table 3.5.7– 4.  Valley Creek spring/summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67) 
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Valley Creek spring/summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.7– 6).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is rated at Moderate Risk.  The 10-year geometric mean abundance of natural-origin spawners is 34, which is only 7% of the minimum abundance threshold of 500.  The 20-year geometric mean productivity (1.07 R/S; Table 3.5.7–6) is significantly less than the 2.21 R/S required at the minimum abundance threshold.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.
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Figure 3.5.7– 6.  Valley Creek spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).

Data Summary – Valley Creek Spring/Summer Chinook Salmon 
Data type:	Redd count expansions
SAR:		Averaged Williams/CSS series

Table 3.5.7– 5.  Valley Creek spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.7–6).
[image: ]

Table 3.5.7– 6.  Valley Creek spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.5.7– 7.  Valley Creek spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Figure 3.5.7– 7.  Valley Creek spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.5.7– 8.  Valley Creek spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.7–2) and fitting a capacity estimate to the data series.
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  Current Status Assessment – Upper Salmon River Mainstem Spring Chinook Salmon Population  
The Upper Salmon River Mainstem spring Chinook salmon population (Figure 3.5.8–1) is one of eight extant populations in the Upper Salmon River MPG within the Snake River spring/summer Chinook salmon ESU. 
[image: SRUMAchinook-msa-landscape]
Figure 3.5.8– 1.  Upper Salmon River Mainstem spring Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Salmon River Mainstem population as “large” in size and complexity based on historical habitat potential (Table 3.5.8–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Upper Salmon River Mainstem population to achieve a 1% or less risk (“very low risk”) of extinction over a 100-year timeframe, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
Table 3.5.8– 1.  Upper Salmon River Mainstem spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	902

	Stream lengths km (total) a
	324

	Stream lengths km (below natural barriers) a
	295

	Branched stream area weighted by intrinsic potential (km2)
	0.741

	Branched stream area km2 (weighted and temp. limited) b
	0.741

	Total stream area weighted by intrinsic potential (km2)
	0.692

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.692

	Size / Complexity category
	Large / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current (1962 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 9 in 1995 to 3,130 in 1978 (Figure 3.5.8–2).  Annual abundance estimates for the Upper Salmon River Mainstem population were based on expanded redd counts (1962-1980) and Sawtooth Fish Hatchery weir counts (1981-2005).  The Idaho Department of Fish and Game (IDFG) has surveyed eleven index areas within the Upper Salmon River drainage for spring and summer Chinook spawning.  We partitioned the index areas by major spawning area (MaSA) and expanded from index area redd counts to total redd counts within each of those MaSAs, based on ratios of total weighted spawning area within index areas versus within the associated MaSA. 
The lower mainstem MaSA estimate was based on counts in IDFG index areas 16 and 15 (mainstem reaches from Sunny Gulch to the confluence with Redfish Lake Creek).  The total distance surveyed among these index areas was relatively constant from year to year.  We summed the redd counts across the index reaches within this MASA for each year, and expanded by the ratio of total weighted habitat to index area weighted habitat (1.27) to generate annual estimates of the total redds within this MaSA.   
The Alturas Lake Creek drainage represents a second MaSA.  The associated IDFG index areas were NS-12, OS-1, OS-2 and OS-3.  The total number of index kilometers varied among years and the OS index areas were not surveyed until 1985.  We adjusted each years count to the total index kilometers and expanded that result by the ratio of index weighted area habitat to total weighted area habitat within the MaSA (1.31).   
Tributary and mainstem habitat above the Alturas Lake Creek confluence is a third MaSA, with associated IDFG index areas NS-15c, NS-13a/b (Pole Creek), OS-5 and OS-6.  Redd counts in Pole Creek and the upper sections of the mainstem were consistently lower than counts in the lower mainstem section (index area 15c).  The median proportion of redds/km for the upper index areas relative to the lower mainstem was 0.113.  Assuming that the upper counts were more representative of the entire tributary habitat above Breckenridge, we generated a weighted expansion factor (2.72).  Based on these assumptions, we generated estimates of the total redds in the lower MaSA by multiplying the annual 15c mainstem index area counts by this factor.  
To generate estimates of the number of spawners in the Upper Salmon River Mainstem spring Chinook population, we summed expanded redd counts over the three MaSAs and multiplied the annual redd totals by 1.82, the average fish per redd value for Middle Fork Salmon River spawning areas reported in Beamesderfer et al. (1997).  
Recent year natural spawners include recruits originating from naturally spawning parents and hatchery fish that originate from the Sawtooth Fish Hatchery located on the Salmon River approximately one mile upstream of Redfish Lake Creek.  A weir at the hatchery location is used to trap salmon and regulate the number of hatchery fish passed upstream.  Since the early 1990s, only natural-origin fish and supplementation program adults were passed upstream to spawn naturally.  Fish returning as part of the harvest augmentation program (hatchery x hatchery crosses) are not released above the weir.  Fish spawning downstream of the weir include natural-origin, hatchery-origin, and potentially some of the supplementation program adults.  There are no efforts to regulate the composition of spawners downstream of the weir.  Spawners originating from naturally spawning parents have comprised an average of 89% since 1962, while the 10-year recent average is 73% (Table 3.5.8–2).
We based the annual estimates of hatchery and wild spawner proportions on fish collected at the Sawtooth Hatchery weir.  From 1996-2005, all of the arriving hatchery fish were marked, the proportion of hatchery fish on the spawning grounds was assumed equal to the proportions passed upstream of the Sawtooth Hatchery weir.  Estimated hatchery contribution rates for 1981 through 1995 were based on expansions from cwt marked fish captured at the weir, using the estimated proportions marked for each contributing brood year.  



[image: ]Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 246 (Table 3.5.8–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the Upper Salmon River Mainstem ranged from 0.11 in 1990 to 18.37 in 1983.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.51 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.5.8–2). Figure 3.5.8– 2.  Upper Salmon River Mainstem spring Chinook salmon population adult spawner abundance.  Broodstock are of natural-origin but are not included in natural-origin or total spawners in this chart.  

Table 3.5.8– 2.  Upper Salmon River Mainstem spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	246
	(91-743)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.73
	(0.50-0.95)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	1.51
	(1.03-2.21)
	0.22

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	5.88
	
	3.94

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.01
	(0.95-1.06)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.98
	(0.69-1.38)
	0.43

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.04
	(0.74-1.46)
	0.61


a. Delimited productivity excludes any recruits/spawner value where the spawner number >75% of the population’s minimum abundance threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve 
The Upper Salmon River Mainstem population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.5.8–3). 

Since 1980, the trend in natural-origin spawners for the Upper Salmon River Mainstem spring Chinook salmon population has been relatively flat, averaging a 1% increase per year over the period (Table 3.5.8–2).  Returns increased in the mid-1980s from extremely low escapements in 1982-1983.  After a downward trend through the 1990s, returns to the Upper Salmon River Mainstem population peaked in 2001/2002.  During this period returns of natural-origin fish to the spawning grounds were reduced through broodstock removals to support the ongoing hatchery program operating within the Upper Salmon River drainage.  Recent natural-origin returns have decreased to levels similar to the early 1980s.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent 20 year period has been below replacement (0.98, 43% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Upper Mainstem Salmon population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption results in an estimated average population growth rate of 1.04. Figure 3.5.8– 3.  Upper Salmon River Mainstem spring Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and no minor spawning areas (MiSAs) within the Upper Salmon River Mainstem spring Chinook salmon population.  There are no modeled temperature limitations within this MaSA.  Spawning is distributed broadly throughout the population boundaries including the mainstem and numerous tributaries.  Tributaries most used by Chinook salmon for spawning include Beaver Creek, Frenchman Creek, Pole Creek and Alturas Lake Creek, although historically and currently, most spawning occurs in the mainstem Salmon River. 
[image: Bar chart showing the proportion of intrinsic potential among major spawning areas.  The Middle Salmon has the greatest proportion of the spawning areas at 53%.  
]Figure 3.5.8– 4.  Upper Salmon River Mainstem spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).  There are no modeled temperature limitations for this population.

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Upper Salmon River Mainstem spring Chinook salmon population has three MaSAs (Alturas, Upper Salmon, and Middle Salmon) and no MiSAs.  The total branched stream area weighted by intrinsic potential is 741,467 m2, an area equivalent to 7.4 MaSAs.  This metric is rated very low risk even though no intrinsic habitat lies outside of the MaSAs because of the large amount of area in the three MaSAs that is in a non-linear configuration.

A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 within the boundaries of this population from Redfish Lake Creek upstream to just above Frenchman Creek.  Also, reaches in Pole Creek and Alturas Lake Creek have been surveyed.  This metric is rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.  All MaSAs are occupied at both the lower and upper ends based on recent spawner surveys.
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Figure 3.5.8– 5.  Upper Salmon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no change in gaps when comparing current and historical spawning distribution.  The population is rated at very low risk because all historical MaSA are occupied, gap distance and continuity have not changed, and there has been no increase in distance between this population and other populations in the MPG or ESU. 
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies the entire population as spring run.  The known major juvenile life history strategy is a spring yearling migrant to the ocean, but a large proportion of juveniles leave their natal rearing habitat as fall pre-smolts.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  Adult spawners still occupy all reaches of the stream.  It appears all historic juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of within-basin habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Recent PIT-tag data indicate differences in time of smolt arrival at Lower Granite Dam among smolts emigrating from different parts of the basin.  Frenchman Creek samples have significantly later arrival at Lower Granite Dam than Alturas Lake samples (ICTRT 2003).  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated at low risk.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  Within-population variation showed potential homogenization due to similarity to Sawtooth Fish Hatchery samples.  This population clusters with other Upper Salmon River Mainstem MPG populations.  Alturas Lake Creek samples are highly differentiated from other Upper Salmon River samples.  This metric was rated moderate risk.
B.2.a.  Spawner composition
Spawner composition is mainly determined from recovery of tags from fish trapped at the Sawtooth Fish Hatchery.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  From 1981-2004, 3,955 marked fish were recovered from the population and a CWT was extracted and read from 3,932 (99%) of those fish. 
(1)  Out-of-ESU spawner:  Four out-of-ESU strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two were fall Chinook salmon that had been reared in the Hagerman Valley, one was a stray from the Tucannon River and one was a stray from the Umatilla River.  Those four fish most likely were spawned in the hatchery, thus did not spawn naturally.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since no strays have been observed in recent years and the total number observed was very low.
(2) Out-of-MPG spawners from within the ESU:  Five out-of-MPG strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Two of the strays were Rapid River Fish Hatchery-origin and two were South Fork Salmon River origin.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Six out-of-population strays were recovered at the Sawtooth Fish Hatchery across the 23 years of data reviewed.  Three of the strays were East Fork Salmon River origin and three were Pahsimeroi River origin.  This metric is rated low risk.
(4) Within-population hatchery spawners:  Hatchery-origin spawners that have been observed in the population in recent years originated from the within-population Sawtooth Fish Hatchery mitigation program.  Proportion of hatchery spawners observed upstream of the hatchery weir has ranged from 0%-50% per year, and averaged 25% over the last ten years.  The proportion of hatchery fish spawning between the weir and Redfish Lake Creek is unknown but likely high in some years.  The mitigation hatchery program is characterized as “best management practices” based on the following:
· mating protocols maximize the number of family groups annually
· there is no culling or grading of parr or smolts
· hatchery smolts are released only in the vicinity of the hatchery weir 
· hatchery brood stock was found from local origin fish
· the number and proportion of hatchery fish spawning naturally above the weir are managed through a supplementation research program
Given that best management practices are used and the average hatchery fraction has been 25% over two generations, this metric is rated moderate risk. 
The overall risk rating for the spawner composition metric is moderate risk because of the proportion of hatchery-origin fish from within the population that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Upper Salmon River Mainstem population has historically been distributed across two ecoregions, with High Glacial Drift Valleys being predominant.  The current distribution is nearly identical to the historic intrinsic distribution (Table 3.5.8–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  This is the lowest risk rating the population can achieve for this metric since historically only two ecoregions were represented.
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Figure 3.5.8– 6.  Upper Salmon River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.

Table 3.5.8– 3.  Upper Salmon River Mainstem spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	High Glacial Drift-Filled Valleys
	89.4
	89.4
	93.2

	Southern Forested Mountains
	10.6
	10.6
	6.8




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Mainstem fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component for the period 1980-2006 (ODFW 2006; WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
Hatcheries:  A hatchery mitigation program has been operated in the population since 1984, and a supplementation research program is ongoing since 1991.  Broodstock collection strategies for both programs are specifically designed to avoid selection relative to the natural return.  Therefore the selective impact of hatchery actions was rated as low risk.
 Habitat:  Habitat changes resulting from natural events or anthropogenic impacts may impose some selective mortality, but the extent is unknown.  It is likely that any selective mortality impacts would affect a non-negligible portion of the population.  Some tributaries have been dewatered as a result of irrigation withdrawals, forcing fish to utilize other areas for spawning and rearing.  It is not known if that results in a selective impact on the population.  This selective impact was rated low risk.
Juvenile migration timing is rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Upper Salmon River Mainstem population (Table 3.5.8–4).  The lowest spatial structure/diversity risk level the population could achieve would be very low risk because of the historic (natural) number and spatial arrangement of spawning areas and large total amount of intrinsic potential habitat.  The current moderate risk rating is driven by the rating for genetic variation, which is influenced by hatchery fish in the system.  Also, spawner composition in the population is also rated moderate risk because of the relatively high proportion of hatchery fish spawning naturally.

Table 3.5.8– 4.  Upper Salmon River Mainstem spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2) 
	Very Low Risk
(Mean = 2)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	M (0)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Upper Salmon River Mainstem spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.5.8–7).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is rated at Moderate Risk.  The 10-year geometric mean abundance of natural-origin spawners is 246, which is 25% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (1.51 R/S; Table 3.5.8–6) is near the 1.58 R/S minimum required at the abundance threshold.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently may not be considered as a candidate for a “maintained” population (Figure 3.5.8–7).
	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR
	HR 
Upper Mainstem Salmon River
	HR


Figure 3.5.8– 7.  Upper Salmon River Mainstem spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).


Data Summary – Upper Salmon River Mainstem Spring Chinook Salmon
Data type:	Sawtooth Fish Hatchery weir counts
SAR:		Averaged Williams/CSS series
Table 3.5.8– 5.  Upper Salmon River Mainstem spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.5.8–6).
[image: ]
Table 3.5.8– 6.  Upper Salmon River Mainstem spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 3.5.8– 7.  Upper Salmon River Mainstem spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]
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Figure 3.5.8– 8.  Upper Salmon River Mainstem spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.
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Figure 3.5.8– 9.  Upper Salmon River Mainstem spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.5.5–2) and fitting a capacity estimate to the data series.
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[bookmark: _Toc205106057][bookmark: _Toc441244704]Status Summary – Snake River Steelhead DPS
The Snake River steelhead distinct population segment (DPS) includes twenty six populations distributed among six MPGs in southeastern Washington, northeastern Oregon and central Idaho (Fig. 4–1; ICTRT 2003).  The Hells Canyon MPG is extirpated and the North Fork Clearwater River population in the Clearwater River MPG is currently blocked from its historic habitat. 
We evaluated the current status of each extant population in the Snake River steelhead DPS and used those assessments to determine if each of the individual MPGs in the DPS is currently meeting viability objectives.  The results of the individual population current status ratings are depicted in Figure 4–2 and the results of those evaluations are summarized in Table 4–1.  The MPG summaries and their component population assessments are compiled in the following section.    
 [image: STHDmpg-options-salmon]Figure 4‑1.  Snake River steelhead distinct population segment (DPS) with populations and major population groups (MPGs) identified.  See Table 4–1 for list of Map Population Codes.

[image: STHDmpg-viability-salmonWithoutSize]Figure 4‑2.  Snake River steelhead distinct population segment (DPS) populations - current status ratings based on ICTRT criteria.  See Table 4–1 for list of Map Population Codes.
[bookmark: Table4_1]
Table 4–1.  Major population group (MPG) and population status within the Snake River steelhead DPS.
	Major Population Group (MPG)
	Population
	Map Population Code
	Population Viability Rating
	Does MPG meet Viability Criteria?

	Lower Snake River
	Tucannon River
	SNTUC-s
	High Risk
	NO

	
	Asotin Creek
	SNASO-s
	High Risk
	

	Grande Ronde River
	Lower Grande Ronde
	GRLMT-s
	Maintained?  Viable?
	NO

	
	Joseph Creek
	GRJOS-s
	Highly Viable
	

	
	Wallowa River
	GRLOS-s
	Maintained
	

	
	Upper Grande Ronde
	GRUMA-s
	Maintained
	

	Imnaha River
	Imnaha River
	IRMAI-s
	Maintained
	NO

	Clearwater River
	Lower Mainstem Clearwater River
	CRLMT-s
	Maintained
	NO

	
	South Fork Clearwater River
	CRSFC-s
	High Risk
	

	
	Lolo Creek
	CRLOL-s
	High Risk
	

	
	Selway River
	CRSEL-s
	High Risk
	

	
	Lochsa River
	CRLOC-s
	High Risk
	

	
	North Fork Clearwater River
	CRNFC-s
	Extirpated
	

	Salmon River


	Little Salmon River
	SRLSR-s
	Maintained
	NO



	
	South Fork Salmon River
	SFMAI-s
	High Risk
	

	
	Secesh River
	SFSEC-s
	High Risk
	

	
	Chamberlain Creek
	SRCHA-s
	High Risk
	

	
	Lower Middle Fork Salmon River
	MFLMT-s
	High Risk
	

	
	Upper Middle Fork Salmon River
	MFUMA-s
	High Risk
	

	
	Panther Creek
	SRPAN-s
	High Risk
	

	
	North Fork Salmon River
	SRNFS-s
	Maintained
	

	
	Lemhi River
	SRLEM-s
	Maintained
	

	
	Pahsimeroi River
	SRPAH-s
	Maintained
	

	
	East Fork Salmon River
	SREFS-s
	Maintained
	

	
	Upper Mainstem Salmon River
	SRUMA-s
	Maintained
	

	Hells Canyon
	Hells Canyon Tributaries
	SNHCT-s
	Extirpated
	NO

	
	
	


The Lower Snake River MPG contains two populations, both of which must be viable for the MPG to be rated as viable.  Further, the Tucannon River population must be rated as highly viable for the MPG to be considered viable.  The Lower Snake River MPG does not currently meet MPG-level viability criteria.

Four populations are contained in the Grande Ronde River MPG.  The ICTRT criteria recommend a minimum of two populations to be at viable status for the MPG to be viable, and at least one of them must be rated as highly viable.  The Upper Grande Ronde River population must achieve viable status because of its unique historic intrinsic potential classification in the MPG (classified as large in size and complexity).  At least one of the other three populations (all rated as intermediate in size and complexity) also must be viable.  The Grande Ronde River MPG does not currently meet MPG-level viability criteria.
The Imnaha River MPG contains only one population.  This population must be rated highly viable for the MPG to be considered viable.  The Imnaha River MPG does not currently meet MPG-level viability criteria. 
 
The Clearwater River MPG contains five extant populations and one extirpated population.  The ICTRT viability criteria recommend that four populations be rated as viable, one of which must be rated as highly viable.  The set of viable populations would need to include Lower Mainstem Clearwater River population because of it’s large size and unique life history type within the MPG (A run).  The remaining four extant populations in the MPG include three classified as the intermediate category and one as basic.  The size-class criterion would be satisfied by achieving viable status for a combination of any two populations out of the South Fork Clearwater River, Lochsa River and Selway River set.  The Lolo Creek population is the only basic-sized population in the MPG; however, more importantly (uniquely), Lolo Creek supports both A-run and B-run types.  Strict interpretation of the ICTRT criteria would require that the Lolo Creek population be improved to viable to meet the MPG major life history diversity requirement.  However ensuring that both A run and B run type steelhead populations are meeting viable status within the MPG could also address the intent of the life history component of the ICTRT MPG criteria.  The Clearwater River MPG does not currently meet MPG-level viability criteria.  
The Salmon River MPG contains twelve populations, all of which are currently extant.  The ICTRT viability criteria require that a minimum of six of these populations are rated as viable, at least one of which is highly viable.  The viable populations must include at least one of the two large populations, the Upper Middle Fork Salmon or Lower Middle Fork Salmon.  The large size of this MPG requires special consideration in that viable populations should be evenly distributed throughout the Upper Salmon, Middle Fork Salmon, South Fork Salmon and Lower Salmon rivers.  Additionally, since 2/3 of the populations in this MPG are A-run, the ICTRT recommends maintaining the distribution of A-run and B-run populations where possible in order to closely mirror historical (lower risk) conditions.  The Salmon River MPG does not currently meet MPG-level viability criteria. 
DPS Status:  The Snake River steelhead DPS does not currently meet viability criteria based on the determination that all five of the MPGs in the DPS are rated as not meeting ICTRT viability criteria.








[bookmark: _Toc205106058][bookmark: _Toc441244705]Current Status Summary – Lower Snake River Summer Steelhead MPG
[image: small_lowsnake_sthd2]The Lower Snake River summer steelhead MPG includes two historical populations—the Tucannon River and Asotin Creek (Figure 4.1-1).  The Tucannon River is rated as intermediate in size and complexity based on historical habitat potential.  The status of the Asotin Creek endemic population is uncertain.  The stock history of the relatively small number of spawners reported for the basin is not known.  Figure 4.1– 1.  Lower Snake River MPG steelhead populations.  See Table 4–1 for Map Population Codes.














Table 4.1– 1.  Viability assessments for Snake River DPS steelhead populations in the Lower Snake River MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Tucannon River
	Extant
	Insufficient data
	Insufficient data
	Insufficient data
	Insufficient data
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Asotin Creek
	Extant
	Insufficient data
	Insufficient data
	Insufficient data
	Insufficient data
	High
	Low
	Moderate
	Moderate
	HIGH RISK



The Lower Snake River steelhead MPG is currently not meeting the ICTRT criteria for MPG viability.  Current status ratings for each extant population in the MPG are compiled in Table 4.1-1 and Figure 4.1-2.  The population-level spatial structure and diversity criteria ratings are summarized across the Lower Snake River MPG in Table 4.1-2.   

	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V

	V

	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR
	HR
Tucannon R.*
Asotin Creek*
	
HR



Figure 4.1– 2.  Lower Snake River MPG steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR –High Risk (does not meet viability criteria).  
*There are insufficient data to directly assess abundance and productivity (A/P) for Tucannon River and Asotin Creek; therefore a high risk rating for A/P was inferred for both populations in this MPG. 

Table 4.1– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Lower Snake River MPG steelhead populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	

Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Tucannon River
	M
	L
	L
	VL
	M
	L
	H (a.1)
	L
	L

	Asotin Creek
	L
	L
	M
	VL
	M
	VL
	M (?)
	M
	L


 (?): Assumed due to insufficient data.
(a.1):  Due to influence of naturally spawning hatchery-origin fish from out of the DPS.





[bookmark: _Toc205106059][bookmark: _Toc441244706]
Current Status Assessment –Tucannon River Summer Steelhead Population    
The Tucannon River summer steelhead population (Figure 4.1.1–1) is one of two populations within the Lower Snake River MPG within the Snake River steelhead DPS.  See NPCC (2004) or the Snake River Salmon Recovery Plan (SRSRB 2006) for general descriptions of the subbasins and life history characteristics of these populations.
[image: SNTUCsteelhead-msa-landscape]
Figure 4.1.1– 1.  Tucannon River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Tucannon River summer steelhead population as “intermediate” in size and complexity based on historical habitat potential (Table 4.1.1–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.2 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  Additionally, based on historic intrinsic potential, the Tucannon River population was classified as a type “D” population since there are one or more major spawning areas in its core area (within the Tucannon River subbasin) and spatially segregated minor spawning areas downstream (ICTRT 2007). 
Table 4.1.1– 1.  Tucannon River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,903

	Stream lengths km (total)  a
	3,183

	Stream lengths km (below natural barriers) a
	3,011

	Branched stream area weighted by intrinsic potential (km2)
	1.763

	Branched stream area km2 (weighted and temp. limited) b
	0.690

	Total stream area weighted by intrinsic potential (km2)
	2.720

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.801

	Size and Complexity category
	Intermediate / “D” (dendritic structure)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
[image: ]Currently, we have no data available to generate abundance and productivity estimates for the Tucannon River summer steelhead population.  The regional recovery plan reported an estimated average of 177 natural-origin Tucannon River summer steelhead from 1986-2001 (SRSRB 2006).   
The Tucannon River summer steelhead population is at High Risk due to the uncertainty of current abundance and productivity.Figure 4.1.1– 2.  Abundance and productivity estimates are not available for the Tucannon River summer steelhead population.  Snake River steelhead DPS viability curves are shown for reference.



Spatial Structure and Diversity
The Tucannon River summer steelhead population intrinsic potential analysis identified one major spawning area (MaSA), the Tucannon River from its mouth to its headwaters, including all tributaries except Pataha Creek.  Additionally, this population has two minor spawning areas (MiSAs), Pataha and Penawawa Creeks.  This spatial structure includes one major modification in an attempt to be more consistent with the regional recovery plan (SRSRB 2006).  The population boundary was extended upstream of the mouth of the Tucannon River to include tributaries below Lower Granite Dam.  Regional biologists justified this departure from our general rule of including small tributaries with the nearest upstream population (Asotin Creek) based on distance and proximity to spawning areas.  The ICTRT agreed with that decision and adjusted our population boundaries and intrinsic potential analysis accordingly.  The regional recovery plan made some additional decisions regarding lumping and splitting small tributaries into MiSAs.  For example, they merged Alkali Flats with Penewawa Creek, whereas the ICTRT rule set kept them separate and did not classify Alkali Flat as a MiSA.  Likewise, the regional plan included Deadman/Meadow Creek as an additional MiSA, but our analysis did not classify these as a MiSA based on inadequate moderate or high rated intrinsic potential habitat.  Finally, the regional plan split the lower Tucannon River and some of the small tributaries (Kellog, Smith, Hollow Creeks) into a separate MiSA, whereas the ICTRT intrinsic potential analysis merged them with the upper Tucannon River MaSA.  We do not consider any of these differences (merging and splitting of minor spawning areas) to be important from an extinction risk perspective.  We did not entirely adopt the regional plan spatial structure because our analysis has been applied throughout the Interior Columbia River basin and we did not want to depart too much from the standardized analysis.  If a creek does not meet ICTRT criteria to be classified as a MiSA, it does not necessarily indicate that fish could not or should not consistently spawn there or that it does not have a value for the population.  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Tucannon has the greatest proportion of the major spawning areas at 83%.  There are fractions of each spawning area that may be subject to temperature limitations.
]Figure 4.1.1– 3.  Tucannon River summer steelhead population distribution of intrinsic potential habitat across the major (MaSA) and minor spawning areas (MiSAs).  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.

















Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas
The ICTRT intrinsic potential analysis identified one MaSA and two MiSAs for the Tucannon summer steelhead population (Figure 4.1.1–1).  Based on agency-defined distribution and spawning ground surveys conducted by the Washington Department of Fish and Wildlife (WDFW) since 1999, the MaSA would meet ICTRT occupancy requirements (Bumgarner et al. 2002, 2003, 2004, 2006; WDFW 2003).  The single MaSA had a branched weighted stream area that exceeded (2.7 fold, 0.69 km2; Table 4.1.1–1) the minimum (0.25 km2) for MaSA status with the temperature screen.  Therefore, the population was rated at moderate risk for this metric; however, this risk level is inherent for the Tucannon River population, since it only had one MaSA historically.
A.l.b.  Spatial extent or range of population
Based on agency-defined distribution and spawning ground surveys conducted by the WDFW since 1999, the Tucannon River MaSA is occupied and the population is at low risk for this metric (Bumgarner et al. 2002, 2003, 2004, 2006; WDFW 2003). 
[image: SNTUCsteelhead-use-landscape-ver2]
Figure 4.1.1– 4.  Tucannon River summer steelhead current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Given there is just one MaSA in the Tucannon River population, there are no gaps between MaSAs.  Additionally, there has not been a 25 km gap increase between the Tucannon and Asotin populations due to the presence of steelhead in Pataha Creek (it was surveyed one time and steelhead redds were observed; G. Mendel, WDFW, personal communication), the Palouse River, Deadman/Meadow Creek, Alkali Flats Creek, and Penawawa Creek.  Therefore, the population is at low risk for this metric. 
B.1.a.  Major life history strategies
The Tucannon River summer steelhead population is at very low risk for this metric because no major life history strategies have been lost (i.e., no winter run was ever present and resident O. mykiss are known to occur in the watershed).  
B.1.b.  Phenotypic variation
[bookmark: OLE_LINK4]We do not have data available for this metric.  Even if we determined that there was a change to one or more traits we do not know what the exact baseline is because changes likely occurred before there was biological monitoring.  Therefore, we will assume that there has been some change and an increase in variance for two or more traits, resulting in a moderate risk rating for this metric.
B.1.c.  Genetic variation
The genetic variation analysis for Tucannon River summer steelhead showed moderate to low inter-annual similarity, a geographically consistent pattern of differentiation, no apparent hatchery impacts, and some inter-annual similarity with the Asotin Creek population.  Therefore, the population was considered to be at very low risk for this metric.
B.2.a.  Spawner composition
(1) Out-of-DPS spawners:  The overall average spawner composition for natural-origin Tucannon River steelhead was 47% within indexed areas surveyed by the Snake River Laboratory (WDFW data cited in SRSRB 2006).  For most years, the hatchery fish were Lyons Ferry stock summer steelhead (J. Bumgarner, WDFW, personal communication).  The Lyons Ferry summer steelhead is considered an out-of-DPS stock because it was founded by a combination of Wells Hatchery and Wallowa Hatchery stocks (WDFW 2005).  With over 5% out-of-DPS strays on the spawning grounds for 3 generations, the population is at high risk for this metric.  Starting in 1997, Lyons Ferry stock have been released much lower in the basin and it is possible that this effort is successfully segregating the Lyons Ferry stock from the natural-origin population.  Continued monitoring of spawner composition in the MaSAs will be necessary to determine if a lower risk level is warranted for this metric.  
(2) Out of MPG spawners from within the DPS:  There is no evidence that strays on the spawning grounds are from within the DPS but outside the MPG (Lower Snake) so the population is at low risk for this metric.
(3) Out-of-population spawners from within the MPG:  There is no evidence that strays on the spawning grounds are from within the MPG (Lower Snake) but outside the population (Tucannon River) so the population is at low risk for this metric.  
(4) Within-population hatchery spawners:  In 2004 and 2005, a portion of the hatchery fish on the spawning grounds have been from the WDFW Tucannon River endemic stock program (derived from natural-origin Tucannon River steelhead) that began in 2000.  Initial estimates for 2004-2005 showed that approximately 25% of the hatchery fish were from this integrated program.  Although we have not calculated the percent spawner composition for these fish, we assume that the population is at low risk for this metric due to the short duration and low return numbers of the program.  Continued monitoring of spawner composition in the MaSA will be necessary to determine if a higher risk level is warranted for this metric.
The overall spawner composition metric is rated at high risk due to the high risk of strays from outside of the Snake River DPS to spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The distribution of intrinsic potential habitat for Tucannon River summer steelhead covered eight ecoregions, two of which were considered significant (> 10%; Table 4.1.1–3).  Currently occupied spawning areas for this population exist within both of the significant ecoregions and substantial shifts (> 67 %) have not occurred in either of them (Table 4.1.1–3).  Therefore, the population is at low risk for this metric.  
[image: SNTUCsteelhead-eco-landscape-ver3]
Figure 4.1.1– 5.  Tucannon River summer steelhead population spawning distribution across EPA level IV ecoregions.
 
Table 4.1.1– 2.  Tucannon River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	10.7
	15.0

	Channeled Scablands
	5.4
	7.2

	Deep Loess Foothills
	0.1
	0.0

	Dissected Loess Uplands
	68.3
	70.0

	Loess Islands
	5.9
	0.0

	Mesic Forest Zone
	6.3
	7.8

	Palouse Hills
	2.1
	0.0

	Pleistocene Lake Basins
	1.4
	0.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population crosses six dams in the accessible mainstem Columbia and Snake Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.

Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  These barriers are diminished later in the migration season.  Because the timing of the barriers varies from year to year and the degree of differential survival is not well understood, we rate the impact as negligible.  Heritability of this trait is high; therefore the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population must cross, and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There is little or no tribal harvest of natural fish within the Tucannon River drainage and impacts from the recreational fishery are incidental to hatchery fish harvest.  No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  Hatchery broodstock collection has the potential to disproportionately remove fish (of a certain size or timing, for example) from the natural-origin population.  The Tucannon River hatchery program is operated to provide hatchery fish for harvest and to supplement natural production.  Broodstock are collected representatively so that their run-timing, sex, and age of broodstock mimic that of the total run at the weir so the related phenotypic traits are at low risk for selectivity.
Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, juvenile migration periods are earlier than when temperature limitations occur in the lower river.  High temperatures in the lower Tucannon River could affect the migration timing of early arriving adults, although there is considerable uncertainty regarding the proportion of the population affected and the magnitude of the mortality associated with migration delays.  Therefore, we assume that the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Tucannon River Basin and the overall risk is low.
Juvenile and adult migration timing are both rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated low for all traits, therefore the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary
The integrated spatial structure/diversity rating is Moderate Risk (Table 4.1.1–3) for the Tucannon River summer steelhead population.  The rating for Goal A (allowing natural rates and level of spatially mediated processes) was low risk.  The rating for Goal B (maintaining natural levels of variation) was moderate risk as a result of applying the no data default rating for evaluating the change to phenotypic variation (B.1.b).  In order to improve the status of this metric an analysis needs to be conducted that shows that the phenotypic traits of the current population are consistent with the assumed historical condition or with unaltered reference populations in a similar habitat, geologic, and hydrologic setting.  Additionally, the spawner composition metric (B.2.a.1) was determined to be at high risk due to the potential for out-of-DPS origin strays to spawn naturally in this population.
Table 4.1.1– 3.   Tucannon River summer steelhead population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	VL (2)
	VL (2)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	H (-1)
	High Risk 
(-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	L (1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	











Overall Viability Rating
The Tucannon River summer steelhead population does not meet ICTRT viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.1.1–6).  Of particular concern is the High Risk rating with respect to abundance and productivity.  Although the addition of more return years could result in a shift to a moderate risk rating for abundance/productivity, the population cannot achieve any level of viability without improving its status on the viability curve.  Spatial structure and diversity was rated as Moderate Risk.  With the current spatial structure and diversity rating, the population could achieve viable status with improvement of the abundance/productivity rating to low (5%) or very low (1%) extinction risk (Figure 4.1.1–6).  With an improvement to low risk for spatial structure/ diversity, the Tucannon River population could achieve highly viable status with improvement of the abundance/productivity rating to very low (1%) extinction risk.  Due to the small number of populations in the Lower Snake River MPG, one of the two populations, Tucannon River or Asotin Creek, would need to achieve highly viable status in order for the MPG to be considered viable (ICTRT 2007). 
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Figure 4.1.1– 6.  Tucannon River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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[bookmark: _Toc441244707]Current Status Assessment –Asotin Creek Summer Steelhead Population              
[bookmark: _Toc205106061]The Asotin Creek summer steelhead population (Figure 4.1.2–1) is one of two populations within the Lower Snake River MPG within the Snake River steelhead DPS.  See NPCC (2004) or the Snake River Salmon Recovery Plan (SRSRB 2006) for general descriptions of the subbasins and life history characteristics of these populations. 
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Figure 4.1.2– 1.  Asotin Creek summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Asotin Creek summer steelhead population as “basic” in size and complexity based on historical habitat potential (Table 4.1.2–1; ICTRT 2007).  A steelhead population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  Additionally, based on historic intrinsic potential, the Asotin Creek population was classified as a type “D” population since there are one or more major spawning areas in its core area (within the Asotin Creek subbasin) and spatially segregated minor spawning areas downstream (ICTRT 2007). 
Table 4.1.2– 1.  Asotin Creek summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,439

	Stream lengths km (total) a
	2,014

	Stream lengths km (below natural barriers) a
	1,617

	Branched stream area weighted by intrinsic potential (km2)
	1.275

	Branched stream area km2 (weighted and temp. limited) b
	0.503

	Total stream area weighted by intrinsic potential (km2)
	1.566

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.682

	Size / Complexity category
	Basic / “D” (core drainage + adjacent tributaries)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	5


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Currently, we have no data available to generate abundance and productivity estimates for the Asotin Creek steelhead population.
The Snake River Salmon Recovery Board (SRSRB) indicates that the Asotin Creek population core area (within the Asotin Creek subbasin) has had escapements exceeding 500 spawners in 2000 and 2005.  Although promising, these estimates are not from a long enough time period to demonstrate certainty that the population is functioning above the minimum threshold.  Additionally, an empirical estimate of productivity needs to be generated to plot the status on the viability curve.  Until that can be accomplished, we will assume the population is at High Risk for abundance and productivity.
For Snake River steelhead A-run populations lacking in direct abundance and productivity data, we developed preliminary estimates representing an average surrogate population of this run type using Lower Granite Dam counts of natural-origin steelhead.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, personal communication).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  The predominant size category for Snake River DPS populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
We provide sets of parameter estimates and statistics with and without adjustment for variations in annual smolt-to-adult (SAR) survival rates.  Variation among years in SAR potentially accounts for a significant portion of the variation in recruits per spawner (R/S).  Theoretically, accounting for the effect of annual variations in SAR should reduce the uncertainty in estimates of average productivity and capacity parameters generated through the stock recruitment fits.  It is important to note that the variance in annual return rates reflected in the SAR series must be accounted for in assessing the long-term viability of a population.  
Spatial Structure and Diversity
The population boundaries for Asotin Creek steelhead were adjusted based on input from local biologists working on the regional recovery plan.  Outside the Asotin Creek subbasin, tributaries upstream (Tenmile Creek, Couse Creek and Tenmile Canyon) were included in the population because of their geographic proximity to Asotin Creek relative to the nearest upstream population (Lower Grande Ronde River).  For similar reasons, areas downstream from the town of Penawawa, WA, were included in the Tucannon River population.  After making these boundary adjustments, the intrinsic potential spawning area analysis indicated that there were two major spawning areas (MaSA) and five minor spawning areas (MiSAs; Figures 4.1.2–1 & 2).  The regional recovery plan made some additional decisions regarding merging and splitting small tributaries into MiSAs.  For example, they merged Almota, Wawawai, and Steptoe Creeks into a single MiSA, whereas our analysis kept Almota and Steptoe as separate MiSAs and determined that there was not enough habitat in Wawawai Creek to form its own MiSA.  We do not consider these kinds of differences (merging and splitting, adding and subtracting minor spawning areas) to be important from an extinction risk perspective.  We did not entirely adopt the regional plan spatial structure because our analysis was applied throughout the Interior Columbia River basin and we did not want to depart too much from the standardized analysis.  If a creek does not meet ICTRT criteria to be classified as a MiSA, it does not necessarily indicate that fish could not or should not consistently spawn there or that it does not have a value for the population.   

Steelhead are known to have a wide distribution within Asotin Creek including the North and South Forks, Charley, George, and Pintler creeks (WDFW 2003; Bumgarner et al. 2002, 2003, 2004, 2006; Mayer et al. 2006).  Although adult steelhead were observed in Alpowa Creek on one occasion, the consistency and spatial extent of occupancy in Alpowa Creek is uncertain (G. Mendel, Washington Department of Fish & Wildlife, personal communication).  Almota Creek has only been surveyed twice but there were 25-30 redds each time with very few hatchery fish observed (G. Mendel, personal communication).  Current distribution also includes Captain John, Couse, Tenmile, and Redbird creeks (WDFW 2003). Figure 4.1.2– 2.  Asotin Creek summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.


Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas
The ICTRT intrinsic potential analysis identified two MaSAs for the Asotin Creek summer steelhead population (Figure 4.1.2–1).  Based on agency-defined distribution and recent redd survey data, both of the MaSAs were occupied resulting in a low risk rating for this metric (Bumgarner et al. 2002, 2003, 2004, 2006; WDFW 2003; Mayer et al. 2006).  Although adult steelhead have been observed in Alpowa Creek on one occasion, the consistency and spatial extent of occupancy in Alpowa Creek was uncertain (G. Mendel, personal communication), and additional monitoring is needed to make an informed decision regarding its status.  If Alpowa Creek was not occupied, the population would be at moderate or high risk for this metric, depending on the quantity of branched area in the core spawning areas within the Asotin Creek subbasin.  

A.l.b.  Spatial extent or range of population
Based on agency-defined distribution and spawning ground surveys conducted since 1999 by WDFW, the Asotin Creek and Alpowa Creek MaSAs are occupied (Figure 4.1.2–3).  The population is at low risk for this metric (Bumgarner et al. 2002, 2003, 2004, 2006; WDFW 2003).  However, if additional monitoring indicates that Alpowa Creek does not meet the occupancy criteria, then the risk level would increase to moderate risk. 
[image: SNASOsteelhead-use-landscape-ver2]
Figure 4.1.2– 3.  Asotin Creek summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Due to the uncertainty of Alpowa Creek as an occupied MaSA, a gap of more than 10 km is present between MaSAs, resulting in a moderate risk rating for this metric.
B.1.a.  Major life history strategies
No major life history strategies have been lost (i.e., no winter run was ever present and resident O. mykiss are known to occur in the watershed); therefore the Asotin Creek population is very low risk for this metric.  
B.1.b.  Phenotypic variation
We do not have data available for this metric.  Even if we determined that there was a change to one or more traits we do not know what the exact baseline is because changes likely occurred before there was biological monitoring.  Therefore, we will assume that there has been some change and an increase in variance for two or more traits, resulting in a moderate risk rating for this population.
B.1.c.  Genetic variation
The genetic variation analysis for Asotin Creek summer steelhead showed moderate to low inter-annual similarity, a geographically consistent pattern of differentiation, no apparent hatchery impacts, and some inter-annual similarity with the Tucannon River population.  Therefore, the population was considered to be at very low risk for this metric.
B.2.a.  Spawner composition
In 2005, 95% of the steelhead handled (n=514) were of natural-origin (G. Mendel, personal communication).  With only 5% non-local origin fish on the spawning grounds, the population would be at low risk regardless of whether the origin was from outside the DPS or MPG.  However, one year of data is not adequate to determine the risk level for this metric.  A multi-year analysis of the last 15 years needs to be conducted to calculate the long-term spawner composition for Asotin Creek.  Therefore, until more data can be analyzed we will assume the population is at moderate risk for this metric.  
For (1-4): Out-of-DPS, out-of-MPG, out-of-population, and within-population spawners – See B.2.a.  
B.3.a.  Distribution of population across habitat types
The distribution of intrinsic potential habitat for Asotin Creek summer steelhead covered six ecoregions, two of which were considered significant (> 10%; Table 4.1.2–2).  Currently occupied spawning areas for this population exist within both significant ecoregions; however, a substantial shift (> 67 %) occurred in the Dissected Loess Uplands ecoregion (10.8-2.6 = 75% change; Table 4.1.2–2).  Therefore, the population is at moderate risk for this metric.  
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Figure 4.1.2– 4.  Asotin Creek summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.1.2– 2.  Asotin Creek summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	7.1
	5.8

	Canyons and Dissected Uplands
	0.3
	0.3

	Dissected Loess Uplands
	10.8
	2.6

	Lower Snake and Clearwater Canyons
	80.8
	91.2

	Mesic Forest Zone
	0.5
	0.0

	Palouse Hills
	0.5
	0.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population crosses eight dams in the accessible mainstem river in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.

Adult migration timing:  These dams establish a thermal barrier in the reservoirs in both the Columbia and Snake rivers that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the impact as negligible.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for Chinook salmon in this region, in-river migrants survive better earlier in the season, while transported fish survive better late in this season.  A similar pattern of decreasing survival later in the season is present for in-river migrant steelhead; seasonal survival patterns are more uncertain for transported steelhead.  Given the number of dams that this population must cross, transportation mortality, and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  There are no broodstock collection activities in the Asotin Creek watershed.  Therefore, the hatchery component of selective impacts is rated as very low risk.
Habitat:  Low flow conditions and increased temperatures, which have been in place for many generations and are ongoing, likely impose selection on juvenile and adult migration timing.  However, Asotin Creek and its tributaries have naturally high temperatures and low flows, so it is difficult to determine how much additional selective pressure may be on this population due to anthropogenic increases in flow and temperature limiting factors.  For example, the Asotin Creek Subbasin Plan does not identify instream flow as a potential limiting factor, although several tributaries are known to go dry (NPCC 2004; SRSRB 2006).  Since successful life history patterns had to adapt to these conditions historically, we assume there is negligible selection pressure on all phenotypic traits and the risk level is low.  
Juvenile and adult migration timing are both rated at moderate risk of selective impacts due to hydropower activities.  All other components of the metric are rated at low or very low risk for all traits, therefore the overall selective impacts metric is rated low risk for this population.
Spatial Structure and Diversity Summary
The integrated spatial structure/diversity rating is Moderate Risk (Table 4.1.2–3) for the Asotin Creek summer steelhead population.  The rating for Goal A (allowing natural rates and level of spatially mediated processes) was low risk.  The rating for Goal B (maintaining natural levels of variation) was moderate risk as a result of applying the no data default rating for evaluating the change to phenotypic variation (B.1.b).  In order to improve the status of this metric an analysis needs to be conducted that shows that the phenotypic traits of the current population are consistent with the assumed historical condition or with unaltered reference populations in a similar habitat, geologic, and hydrologic setting.  Additionally, the spawner composition metric (B.2.a) was determined to be at moderate risk due to insufficient data to determine the long term (last 15 years) spawner composition.  Continued monitoring and evaluation, coupled with data analysis specific to the two metrics discussed above, could improve the status of the Asotin Creek steelhead population to low risk. 
Table 4.1.2– 3.  Asotin Creek summer steelhead population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	VL (2)
	VL (2)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	N/A
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	N/A
	
	
	
	

	B.2.a(3)
	N/A
	
	
	
	

	B.2.a(4)
	N/A
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Asotin Creek summer steelhead population does not meet ICTRT viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.1.2–5).  The SRSRB (2006) indicates that the Asotin Creek population’s core area (within the Asotin Creek subbasin) has had escapements exceeding an abundance of 500 natural-origin spawners in 2000 and 2005.  Although promising, these estimates are not from a long enough time period to demonstrate certainty that the population is functioning above the minimum threshold.  Additionally, an empirical estimate of productivity needs to be generated to plot the status on the viability curve.  Until that can be accomplished, we will assume the population is at High Risk for abundance and productivity.  Spatial structure and diversity was rated at Moderate Risk.  With the current spatial structure and diversity rating, the population could achieve “viable” status (less than a 5% extinction risk for 100 years) with significant improvements in the abundance and productivity ratings.  With an improvement to low risk for spatial structure and diversity, the Asotin Creek population could achieve “highly viable” status (less than a 1% extinction risk for 100 years).  Due to the small number of populations in the Lower Snake River MPG, one of the two populations would need to achieve “highly viable” status in order for the MPG to be considered viable (ICTRT 2007). 
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Figure 4.1.2– 5.  Asotin Creek summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Summary – Grande Ronde River Summer Steelhead MPG
[image: small_granderonde_sthd2]The Grande Ronde River summer steelhead MPG includes four independent populations (Figure 4.2–1).  All populations in this grouping are classified as summer run life history type.  These northeast Oregon populations formed a group as a result of shared habitat conditions, genetic characteristics that indicate similarity between the populations and divergence from populations in other MPGs, and geographic separation from populations in tributaries which enter the Snake River downstream and upstream from the Grande Ronde River.Figure 4.1– 3.  Steelhead populations in the Grande Ronde River MPG.  See Table 4–1 for Map Population Codes.

These populations occupy a relatively diverse set of ecoregions including:  Blue Mountain Basins, Canyons and Dissected Highlands and Uplands, Mesic Forest, Maritime Influenced, and Wallowa/Seven Devils Mountains. 
The extant populations include the Lower Grande Ronde River, Joseph Creek, Wallowa River and the Upper Grande Ronde River.  Populations in this MPG range from basic to large in size and complexity.  The ICTRT classified the Joseph Creek population as basic, the Upper Grande Ronde River population as large and both the Lower Grande Ronde River and Wallowa River populations as intermediate.  To meet MPG viability criteria, one large and one intermediate population must meet or exceed population-level viability criteria, and one population in the MPG must meet highly viable criteria.  The recovery scenario specifies that the Upper Grande Ronde River population and either the Lower Grande Ronde River or Wallowa River populations must meet or exceed viability criteria.  The Grande Ronde River steelhead MPG does not currently meet criteria for viability.  Current status ratings for each population in the MPG are described in the following section and are presented in Table 4.1–1 and Figure 4.1–2.





Table 4.1– 3.  Viability assessments for Snake River steelhead populations in the Grande Ronde River MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Lower Grande Ronde River
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	N/A
	Low
	Moderate
	Moderate
	MAINTAINED?  VIABLE?

	Joseph Creek
	Extant
	2,132
	500
	2.58
	1.27
	Very Low
	Very Low
	Low
	Low
	HIGHLY VIABLE

	Wallowa River
	Extant
	172
	1,000
	1.73
	1.15
	Moderate
	Very Low
	Low
	Low
	MAINTAINED

	Upper Grande Ronde River
	Extant
	1,226
	1,500
	2.29
	1.10
	Moderate
	Very Low
	Moderate
	Moderate
	MAINTAINED




	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
Joseph 
	V
	M

	
	Low
 (1-5%)
	V
	V
Lower GR?
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
Lower GR?
Wallowa
	M
Upper GR
	HR

	
	High
 (>25%)
	HR
	HR
	HR
	
HR



Figure 4.1– 4.  Grande Ronde River MPG steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR –High Risk (does not meet viability criteria).














There are not sufficient data available to assess abundance and productivity (A/P) for the Lower Grande Ronde River or the Wallowa River populations.  The current A/P ratings for the Joseph Creek and Upper Grande Ronde River populations are Highly Viable and Maintained, respectively.  Both of these populations have high productivity, above 2.2 recruits per spawner.  The abundance in the Upper Grande Ronde River population is 82% of the threshold abundance.  Based on limited information and inference from the other two Grande Ronde River MPG populations, the Lower Grande Ronde River and Wallowa River populations are rated as Maintained.  At a minimum, to achieve MPG viability will require an increase in abundance in the Upper Grande Ronde River population coupled with far better data to assess the status of the Lower Grande Ronde River and Wallowa River populations.

The population-specific spatial structure and diversity (SS/D) ratings are summarized in Table 4.1–2.  The ratings vary little between the populations.  Past hatchery practices resulted in Wallowa stock hatchery fish comprising a significant proportion of natural spawners in both the Upper Grande Ronde River and Wallowa River populations in the past.  The fraction of hatchery spawners resulted in moderate to high risk ratings for the spawner composition metric for these two populations.  All other SS/D metrics for all populations are rated as low or very low risk.  Although Wallowa stock hatchery fish are still released into the Grande Ronde River subbasin, there have been a significant number of hatchery management changes which have reduced the number of hatchery fish spawning in nature.  All hatchery smolts are released from acclimation/adult recapture facilities and all adults which return are removed.  The total smolt production has been reduced to 60% of the original level and all smolts are released into the Wallowa River.  These management actions have resulted in much lower hatchery fractions in recent years.
Representative spawning abundance data sets are available for two of the populations in this MPG, Joseph Creek and Upper Grande Ronde.  Individual trend data sets are also available for three subsections within the Wallowa River population.  All three of these data sets show peaks in natural origin returns in the late 1960’s and mid 1980’s (Figure 4.1–5).  Increased returns in the early 2000’s are also apparent in the Joseph Creek population data set and the Wallowa River indices.  
Table 4.1– 4.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Grande Ronde River MPG steelhead populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Lower Grande Ronde River
	L
	VL
	VL
	L
	L
	VL
	M (a.2)
	L
	L

	Joseph Creek
	VL
	VL
	VL
	L
	L
	VL
	L
	L
	L

	Wallowa River
	VL
	VL
	VL
	VL
	L
	VL
	L
	L
	L

	Upper Grande Ronde River
	VL
	VL
	VL
	L
	L
	VL
	H (a.2)
	L
	L


 (a.2): Due to influence of naturally spawning hatchery-origin fish from out of the MPG (within-DPS).
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Figure 4.1– 5.  Grande Ronde River MPG summer steelhead population-level spawner abundance (annual total, annual natural-origin, 10-year geometric mean natural-origin).  Note different Y-axis scale for Wallowa River population.
[bookmark: _Toc441244710][bookmark: _Toc205106067]Current Status Assessment – Lower Grande Ronde River Summer Steelhead Population
The Lower Grande Ronde River summer steelhead population (Figure 4.2.1–1) is one of four populations within the Grande Ronde River MPG within the Snake River steelhead DPS. See NPCC (2004) or the Snake River Salmon Recovery Plan (SRSRB 2005) for general descriptions of the subbasins and life history characteristics of these populations. 
[image: GRLMTsteelhead-msa-landscape]
Figure 4.2.1– 1.  Lower Grande Ronde River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lower Grande Ronde River summer steelhead population as “intermediate” in size and complexity based on historical habitat potential (Table 4.2.1–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the threshold abundance level) to achieve a 5% or less risk of extinction over a 100-year timeframe.  Additionally, the Lower Grande Ronde River population was given the complexity rating of “B” due to its dendritic structure (Table 4.2.1–1; ICTRT 2007).
Table 4.2.1– 1.  Lower Grande Ronde River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,119

	Stream lengths km (total) a
	1,187

	Stream lengths km (below natural barriers) a
	996

	Branched stream area weighted by intrinsic potential (km2)
	1.772

	Branched stream area km2 (weighted and temp. limited) b
	1.772

	Total stream area weighted by intrinsic potential (km2)
	3.334

	Total stream area weighted by intrinsic potential (km2) temp limited b
	3.118

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	5


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current total abundance (number of adults spawning in natural production areas) is unknown for this population.  There are no data (weirs, traps, or redd surveys) to enumerate adult abundance in the population.  Surveys of juvenile density or abundance have been conducted in some stream reaches in the past.  There are no known estimates of the number of hatchery-origin fish that spawn naturally in this population.
For Snake River steelhead A-run populations lacking in direct abundance and productivity data, two different approaches were applied: (1) we developed estimates representing an average population of this run type using Lower Granite Dam counts of natural-origin fish; or (2) we inferred from other populations within the MPG.  For the Lower Grande Ronde River population, the productivity estimate is inferred from the range of the Joseph Creek and Upper Grande Ronde River population estimates.  The abundance is assumed to be similar to the Snake River average A-run population.  The average Snake River population analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, National Marine Fisheries Service, personal communication).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Populations within the Snake River DPS are predominantly classified as intermediate in size; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
We provide sets of parameter estimates and statistics with and without adjustment for variations in annual smolt-to-adult (SAR) survival rates.  Variation among years in SAR potentially accounts for a significant portion of the variation in R/S.  Theoretically, accounting for the effect of annual variations in SAR should reduce the uncertainty in estimates of average productivity and capacity parameters generated through the stock recruitment fits.  It is important to note that the variance in annual return rates reflected in the SAR series must be accounted for in assessing the long-term viability of a population.
Based on productivity estimates from other populations in the Grande Ronde River MPG, the Lower Grande Ronde River population productivity would reside between 2.29–2.62 recruits per spawner.  This value is substantially higher than the Snake River average A-run value of 1.25.  The average Snake River A-run abundance estimate is 559 natural-origin spawners.  We are uncertain how well this estimate represents the Lower Grande Ronde River population.
Spatial Structure and Diversity
The ICTRT has identified two major spawning areas (MaSAs) and five minor spawning areas (MiSAs) within the Lower Grande Ronde River summer steelhead population (Figure 4.2.1–2).  Spawning is distributed broadly throughout the population.  The major production areas include the Wenaha River drainage, and Mud, Courtney and Grossman creeks.  However, significant production also occurs in a number of small tributaries.  Spawners are thought to be mostly natural-origin fish; however, Wallowa stock hatchery fish returning to the Cottonwood acclimation facility in Washington state do likely stray and spawn naturally in this population.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Wenaha major spawning area contain the greatest proportion of intrinsic potential habitat (66%).]
Figure 4.2.1– 2.  Lower Grande Ronde River Steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas

The Lower Grande Ronde River population has two MaSAs and five MiSAs which are distributed in a complex dendritic pattern.  Based on the ODFW and WDFW spawner distribution databases both MaSAs and three of the five MiSAs are currently occupied (Figure 4.2.2-3).  The Lower Grande Ronde River population rates at low risk for this metric.

A.l.b.  Spatial extent or range of population
The current spawner distribution is nearly identical to the historical distribution represented by the intrinsic potential analyses (Figure 4.2.2-3).  The current spatial extent and range criteria rating is very low risk.  There are limited or no annual spawner surveys currently conducted within this population.
[image: GRLMTsteelhead-use-landscape-ver2]
Figure 4.2.1– 3.  Lower Grande Ronde River summer steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been no increases in gaps between MaSAs or any significant loss of use in MiSAs.  Connectivity between historical spawning areas has remained relatively unchanged.  This population rates at very low risk for this metric.
B.1.a.  Major life history strategies
Limited data exist to evaluate past or current life history strategies, thus we primarily use habitat information to infer changes in opportunity for life history expression.  Habitat conditions within areas of the Lower Grande Ronde River population have been altered relative to historical normative conditions.  However, these changes have not likely influenced major life history expression of distribution.  There are no conditions which would indicate loss of major life history strategies, thus we have rated this metric as low risk.
B.1.b.  Phenotypic variation

Data are not available to evaluate if any phenotypic traits have been lost or altered significantly.  We have rated the metric as low risk; however, we address the selectivity impacts on phenotypic traits later in metric B.4.a.

B.1.c.  Genetic variation
A comprehensive genetics analysis of Grande Ronde River steelhead was completed that included multiple years and locations within the Lower Grande Ronde River population.  The Lower Grande Ronde River samples show clear clustering between years with separation from the other Grande Ronde River basin samples.  The samples clearly cluster within the Grande Ronde River MPG relative to other MPGs.  Samples from Rattlesnake and Menatchee creeks show similarity to Wallowa Hatchery fish, which are released in Cottonwood Creek near these locations.  The population is rated at very low risk for this metric.
B.2.a.  Spawner composition

(1) Out-of-DPS spawners:  There are no direct observations for this population.  However, there have been few, if any, out-of-ESU strays observed at numerous trapping locations throughout the Grande Ronde River basin.  We have rated this metric as very low risk.
(2) Out-of-MPG spawners from within the DPS:  There are no direct observations on the spawning grounds.  We consider Wallowa Hatchery stock as out-of-MPG fish.  Releases of Wallowa Hatchery stock at the Cottonwood acclimation facility likely produces strays within this population, though we are unsure of the proportion.  Given this uncertainty we have rated this metric as moderate risk.
(3) Out-of-population spawners from within the MPG:  We have rated this metric as very low risk because there are no out-of-population within-MPG hatchery fish produced.
(4) Within-population hatchery spawners:  There are no within-population hatchery fish so the metric is rated very low risk.
The overall rating for the spawner composition metric is moderate risk.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Lower Grande Ronde River population encompasses three ecoregions, of which two represent greater than 10% of the historical distribution.  Currently the ecoregion distribution is nearly identical to the historical distribution.  The rating for this metric is low risk.
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Figure 4.2.1– 4.  Lower Grande Ronde River summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.2.1– 2.  Lower Grande Ronde River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	72.6
	72.2

	Canyons and Dissected Uplands
	27.3
	27.8

	Mesic Forest Zone
	0.1
	0.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and may induce some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There is little or no tribal harvest of natural fish within the Grande Ronde River subbasin and impacts from the recreational fishery are incidental to hatchery fish harvest.  No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat: Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have  negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Lower Grande Ronde River steelhead population is low risk.
Spatial Structure and Diversity Summary
The combined integrated spatial structure/diversity rating is Low Risk for the Lower Grande Ronde River summer steelhead population.  The ratings for Goal A and Goal B are low risk (Table 4.2.1–3).  The current spawning distribution is similar to the historical.  Good continuity exists in the distribution with little change in gaps.  The only factors that rated moderate were selective change due to selective hydrosystem mortality affecting juvenile and adult migration timing and spawner composition.
Table 4.2.1– 3.  Lower Grande Ronde River summer steelhead population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean = 1.33)
	
Low Risk
(Mean = 1.33)

	Low Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk
(Mean = 0.75)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	M (0)

	Moderate Risk (0)
	
	

	B.2.a(2)
	M (0)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	





Overall Viability Rating
We are unable to assign an overall viability rating with any degree of confidence because there are no population-specific abundance and productivity data.  Given the Low Risk rating for spatial structure and diversity and the assumption that this population has similar abundance and productivity as other Grande Ronde River subbasin steelhead populations, then this population would be rated as VIABLE or MAINTAINED.
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	Low
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Productivity Risk
	Very Low
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	HV
	HV
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	V
	V
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	M
	M
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Figure 4.2.1– 5.  Lower Grande Ronde River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Joseph Creek Summer Steelhead Population
The Joseph Creek summer steelhead population (Figure 4.2.2–1) is one of four populations within the Grande Ronde River MPG within the Snake River steelhead DPS.  See NPCC (2004) for general descriptions of the subbasins and life history characteristics of these populations. 

[image: GRJOSsteelhead-msa-landscape]
Figure 4.2.2– 1.  Joseph Creek summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Joseph Creek summer steelhead population as “basic” in size and complexity based on historical habitat potential (Table 4.2.2–1; ICTRT 2007).  A steelhead population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.27 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Joseph Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.49 recruits per spawner at the minimum abundance threshold.

 Table 4.2.2– 1.  Joseph Creek summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,428

	Stream lengths km (total) a
	984

	Stream lengths km (below natural barriers) a
	844

	Branched stream area weighted by intrinsic potential (km2)
	1.475

	Branched stream area km2 (weighted and temp. limited) b
	1.384

	Total stream area weighted by intrinsic potential (km2)
	1.937

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.797

	Size / Complexity category
	Basic / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Abundance estimates (total number of adult spawners in natural production areas) from 1970-2005 have ranged from 92 in 1979 to 5,376 in 1986 (Figure 4.2.2–2).  Abundance estimates are based on expansions of redd counts from annual index area spawning surveys in tributaries of Joseph Creek (data from Oregon Department of Fish and Wildlife, Wallowa District).  Redd counts from ten index areas (Table 4.2.2–1) surveyed from 1970-2005 formed the basis of our escapement and recruits per spawner (R/S) estimates.  Index surveys represent all three of the major spawning areas (MaSAs; Table 4.2.2–2).  No survey data are available for the minor spawning areas (MiSAs) so we used basin averages to represent the MiSAs.
Table 4.2.2– 2.  Joseph Creek summer steelhead population index spawning survey areas and standardized lengths (upper Joseph Creek).
	MaSA
	Index Stream
	Length of Survey (km)

	Chesnimnus
	Butte Creek
	4.0

	
	Devil’s Run Creek
	9.7

	
	McCarty Gulch
	1.6

	
	Peavine Creek
	9.7

	
	South Fork Chesnimnus Creek
	1.6

	
	Summit Creek
	1.6

	
	TNT Gulch
	1.6

	Swamp
	Swamp Creek
	4.0

	Elk
	Crow Creek
	19.4

	
	Elk Creek
	16.1

	TOTAL
	69.3


Table 4.2.2–2 depicts the current lengths of index surveys; however some of these areas have changed over the 35-year time period covered in this analysis.  We adjusted past surveys of different lengths to these standard lengths based on estimates of current area (m²) of weighted high quality intrinsic potential habitat (current potential) derived from GIS analysis of stream width, valley width, gradient, riparian vegetation, and soil erodibility (sedimentation potential).  
We surveyed all ten index survey streams in 22 of 35 years covered by these analyses.  During the other 13 years there were missing data for one or more index areas because of problems with scheduling, run-off conditions, access, weather, etc.  We used the 22 complete years to estimate and average proportion of total redds observed in each of the 10 index areas.  We then applied these proportions to observed redds in years with missing data to estimate redds in index areas that were not surveyed.
For each MaSA containing index areas we estimated total annual redds by multiplying redd densities in index areas (redds/m² weighted habitat) by the total m² of weighted habitat currently used in the MaSA.  We used the sum of the annual redds in the Chesnimnus, Swamp, and Elk MaSAs, divided by the current weighted intrinsic potential m² of high quality habitat, as an annual average estimate of redds/m² for the Joseph Creek population.  Redds in the Joseph, lower Joseph and Cottonwood MiSAs were estimated by multiplying the annual population-wide redds/m² by the current weighted intrinsic potential m² for these three MiSAs.  Annual redds in each MaSA and MiSA were summed to obtain an annual redd estimate for the Joseph Creek population.  We then multiplied the estimated total annual redds by 2.1 fish per redd to estimate annual adult steelhead escapement.  The fish per redd estimate was determined from a study conducted on Deer Creek, a tributary to the Wallowa River.  These annual adult escapement estimates were used as our number of parents and progeny when estimating spawner to spawner ratios.
Annual escapement estimates were assigned to age classes based on average age structure of natural-origin adults that returned to Deer Creek (Grande Ronde River basin) from 1999 through 2004.  The average age composition was 52.7% age-4, 46.4% age-5, and 0.9% age-6.  We used this age structure to partition annual escapement to brood year of origin.  We then calculated spawner to spawner ratios by brood year for brood years 1970 through 1999.  There are no hatchery steelhead released in the Joseph Creek subbasin and hatchery fish have rarely been observed on surveys.  Therefore, we assumed the hatchery fraction to be zero for the entire time series.
Recent year natural spawners include recruits originating from naturally spawning parents only.  Natural-origin fish have comprised an average of 100% of the spawners since 1970 (Figure 4.2.2–2).

[image: Spawner abundance etimates for this population from 1970 to 2005.  Abundance estimates have remained above 1000 spawners since 1996, reaching as high as 4000 in 2002.]Abundance since 1996 has remained above 1,000 spawners.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 2,132 (Table 4.2.2–2).  During the period 1981-2000, R/S (in terms of spawner to spawner) for steelhead in Joseph Creek ranged from 0.21 in 1987 to 7.38 in 1983.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 2.58 R/S, adjusted for SAR and median delimited at the median escapement (1,920 spawners; Table 4.2.2–2).Figure 4.2.2– 2.   Joseph Creek summer steelhead population spawner abundance estimates 1970-2005.

Table 4.2.2– 3.  Joseph Creek summer steelhead population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	2,132
	(92-6,476)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.0
	No obs. strays
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	2.58
	(2.00-3.32)
	0.14

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.01
	(0.97-1.11)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.05
	(0.82-1.35)
	0.68

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.05
	(0.82-1.35)
	068


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds the median escapement.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]
Comparison to the Viability Curve
The Joseph Creek steelhead population is at Very Low Risk based on current abundance and productivity.  The point estimate (and confidence intervals) resides well above the 1% risk curve (Figure 4.2.2–3).

The abundance of natural-origin spawners in the Joseph Creek summer steelhead population has increased since 1980 (Figure 4.2.2–2).  Natural-origin abundance was relatively high during the period 1985-1989; many interior basin steelhead populations exhibited peak returns during those years.  Since 1980 the average trend in natural-origin spawner abundance has been 1.01.  The population growth rate metric (calculated with relative hatchery effectiveness set to 1.0) was 1.05 for the same period (Table 4.2.2–2).  There are no hatchery releases into this population.  Figure 4.2.2– 3.  Joseph Creek summer steelhead population current abundance and productivity (A/P) compared to the DPS viability curve.  Ellipse = 1SE.  Error bars = 90% CI for A, 98% CI for P (if point estimate exceeds 1% risk curve, the uncertainty test is < 1% probability the underlying combination is at high risk).

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and three minor spawning areas (MiSAs) within the Joseph Creek steelhead population (Figure 4.2.2–4).  Spawning is distributed broadly throughout the population boundaries including mainstem Chesnimnus Creek and tributaries, Crow, Elk, and Swamp creeks, as well as in the lower subbasin in the Cottonwood drainage.  Spawners are believed to be predominantly natural-origin fish as few hatchery fish have been observed in the population.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Cesnimnus has the greatest proportion of 3 major spawning areas at 38%.  Approximately 6% of the Cottonwood
minor spawning area may be subject to temperature limitations.
]
Figure 4.2.2– 4.  Joseph Creek summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.

Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas
The Joseph Creek population has three MaSAs and three MiSAs which are distributed in a complex dendritic pattern.  Based on the Oregon Department of Fish and Wildlife (ODFW) spawner distribution database all of the major and minor spawning areas are currently occupied (Figure 4.2.2–5).  The Joseph Creek population rates at very low risk for this metric.
A.l.b.  Spatial extent or range of population
The current spawner distribution mirrors the historical distribution represented by the intrinsic potential analyses.  All MaSAs and MiSAs are currently occupied (Figure 4.2.2–5).  The current spatial extent and range criteria rating for the Joseph Creek population is very low risk.  Index area surveys are conducted annually in the three MaSAs and recent data are consistent with the ODFW distribution database confirming occupancy in these areas.
[image: GRJOSsteelhead-use-landscape-ver2]
Figure 4.2.2– 5.  Joseph Creek summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been no increases in gaps between MaSAs or any loss of use within the MiSAs.  Connectivity between historic spawning areas has remained relatively unchanged.  The Joseph Creek population rates at very low risk for this metric.
B.1.a.  Major life history strategies
Limited data exist to evaluate past or current life history strategies, thus we primarily use habitat information to infer changes in opportunity for life history expression.  Habitat conditions within areas of the Joseph Creek drainage are significantly altered relative to historic normative conditions.  The primary factor influencing opportunity for expression of juvenile life history diversity is changes in water temperature.  Current temperatures throughout the mainstem Joseph Creek limit summer rearing distribution.  However, these rearing limitations would not result in major loss of life history diversity.  The Joseph Creek population is an A-run with most adults returning from the ocean at one to two ocean age.  Adult size observations on spawning ground surveys indicate that distribution of adult size is typical of A-run fish.  There are no conditions which would indicate loss of major life history strategies, thus we have rated this metric as low risk.
B.1.b.  Phenotypic variation
Data are not available to evaluate if any phenotypic traits have been lost or shifted significantly.  Based on habitat information and the absence of significant phenotypic selective pressures we have rated the population at low risk for this metric.
B.1.c.  Genetic variation
A comprehensive genetics analysis of Grande Ronde River steelhead was completed that included multiple years and locations within the Joseph Creek population.  The Joseph Creek samples show clear clustering between years and are clustered within the Grande Ronde River grouping.  There is distinction from other Grande Ronde River basin populations.  We have rated this metric as very low risk.
B.2.a.  Spawner composition
(1) Out-of-DPS spawners:  There have been very few hatchery strays observed in this population and no out-of-DPS fish have been observed at trap locations throughout the Grande Ronde River basin.  Therefore, we have rated this metric as very low risk. 
(2) Out-of-MPG spawners from within the DPS:  There have been very few hatchery fish observed.  There is a potential source of out-of-MPG strays from the Wallowa Hatchery stock.  We have rated this metric at low risk due to uncertainty of the actual fraction.
(3) Out-of-population spawners from within the MPG:  There are no out-of-population within-MPG hatchery fish produced in this population so we have rated this metric as very low risk.
(4) Within-population hatchery spawners:  There are no steelhead hatchery programs operated within the Joseph Creek subbasin.  Therefore, this metric is rated as very low risk.
The overall rating for the spawner composition metric of the Joseph Creek summer steelhead population is low risk.

B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Joseph Creek population encompassed three ecoregions (Figure 4.2.2–6 and Table 4.2.2–4).  There has been little change in ecoregion distribution between intrinsic and current distribution with all three ecoregions showing similar proportional representation (Table 4.2.2–4).  The rating for this metric is low risk.
[image: GRJOSsteelhead-eco-landscape-ver3]
Figure 4.2.2– 6.  Joseph Creek summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.

Table 4.2.2– 4.  Joseph Creek summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	22.2
	25.0

	Canyons and Dissected Uplands
	51.1
	51.0

	Blue Mountain Basins
	26.7
	23.9


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.

Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and may induce some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and likely increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There is little or no tribal harvest of natural fish within the Grande Ronde River subbasin and impacts from the recreational fishery are incidental to hatchery fish harvest.  No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat: Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have  negligible impacts on any phenotypic traits.  Therefore we have rated the effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that is primarily affects the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Joseph Creek steelhead population is low risk.
Spatial Structure and Diversity Summary
The integrated spatial structure/diversity rating is Low Risk (Table 4.2.2–5) for the Joseph Creek population.  The rating for Goal A (allowing natural rates and level of spatially mediated processes) was very low risk.  The current spawner distribution mimics the intrinsic distribution.  Furthermore, the population is distributed broadly across the landscape in all MaSAs and MiSAs, good continuity exists between spawning areas and current gaps are similar to historic.  
The rating for Goal B (maintaining natural levels of variation) was low risk.  There are limited data to assess the proportion of natural spawners that are hatchery-origin.  However, all of the fish that have been observed have been natural-origin and thus the hatchery fraction was estimated to be zero (Table 4.2.2–6).  We rated the metric for hydrosystem selectivity as moderate because of the potential selective mortality on both adult and juvenile migration timing.
Table 4.2.2– 5.  Joseph Creek summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk 
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	 Low Risk (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The overall rating for the Joseph Creek summer steelhead population currently meets ICTRT viability criteria and is rated HIGHLY VIABLE (Figure 4.2.2–7).  Overall abundance and productivity is rated at Very Low Risk.  The 10-year geometric mean abundance of natural-origin spawners is 2,132, which is 4.3 times the minimum abundance threshold of 500.  The 20-year geometric mean productivity (2.58 R/S; Table 4.2.2–7) is well above the 1.49 R/S required at the minimum abundance threshold for a risk of extinction less than 1% over 100 years.  Overall spatial structure and diversity is also rated at Low Risk.  According to ICTRT criteria, this combination of risk ratings results in a highly viable population.  
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
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	High
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Productivity Risk
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	HV
	HV
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	V
	V
	V
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	M
	M
	M
	HR
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 (>25%)
	HR
	HR
	HR
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Figure 4.2.2– 7.  Joseph Creek summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).

Data Summary – Joseph Creek Summer Steelhead Population
Data type:	Redd count expansions
SAR:		Snake River steelhead SAR series (C. Petrosky, Idaho Department of Fish & Game)
Table 4.2.2– 6. Joseph Creek summer steelhead population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 4.2.2–7).
[image: ]
Table 4.2.2– 7.  Joseph Creek summer steelhead population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 4.2.2– 8.  Joseph Creek summer steelhead population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]

[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]


















Figure 4.2.2– 8.  Joseph Creek summer steelhead population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.


[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]



















Figure 4.2.2– 9.  Joseph Creek summer steelhead population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 4.2.1–2) and fitting a capacity estimate to the data series.


[bookmark: _Toc441244712]
Current Status Assessment – Wallowa River Summer Steelhead Population
The Wallowa River summer steelhead population (Figure 4.2.3–1) is one of four populations within the Grande Ronde River MPG within the Snake River steelhead DPS.  For general descriptions of the subbasins and life history characteristics of these populations, see NPCC (2004). 
[image: GRWALsteelhead-msa-landscape]
Figure 4.2.3– 1.  Wallowa River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Wallowa River summer steelhead population as “intermediate” in size and complexity based on historical habitat potential (Table 4.2.3–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.15 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  

 
Table 4.2.3– 1.  Wallowa River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,470

	Stream lengths km (total) a
	1,426

	Stream lengths km (below natural barriers) a
	949

	Branched stream area weighted by intrinsic potential (km2)
	3.532

	Branched stream area km2 (weighted and temp. limited) b
	3.532

	Total stream area weighted by intrinsic potential (km2)
	3.992

	Total stream area weighted by intrinsic potential (km2) temp limited b
	3.992

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	4

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current abundance (total number of adult spawners in natural production areas) for the entire population is unknown.  Our estimates of abundance and productivity represent only three stream reaches in the population which have been surveyed consistently through time.  These areas represent only a very small part of the production area within the population.  We did not expand survey data from these index areas to the entire population because of the high degree of uncertainty in the relationship of spawner densities in the surveyed areas and densities in the rest of the population.  We used expansion of redd counts from annual index area spawning surveys (Oregon Department of Fish and Wildlife, Wallowa District) to estimate annual escapement and recruits per spawner (R/S) for the Prairie Creek, Whiskey Creek and Wallowa River index areas.  Because of concern about the representation of index stream data to the Minam and Lostine major spawning areas (MaSAs) and the Lower Wallowa and Howard minor spawning areas (MiSAs), we did not attempt to estimate abundance for these areas of the Wallowa River population.  Our abundance and productivity estimates only represent the Bear and Upper Wallowa MaSAs.
Index redd counts from 1970-2005 were used for our analysis.  Prairie Creek was the only index area with a complete dataset for this entire time period.  Wallowa River and Whiskey Creek had some years with missing data because of problems with scheduling, access, run-off conditions, weather, etc.  We used years when all index areas were sampled to estimate the proportion of total redds observed in each index area.  We then applied these proportions to years with missing data to estimate redds in index areas for years that survey data were not available.  We then multiplied the estimated total annual redds by 2.1 fish per redd to estimate annual spawning escapement.  The fish per redd estimate was determined from an Oregon Department of Fish and Wildlife (ODFW) study conducted on Deer Creek, a tributary to the Wallowa River.
To estimate natural-origin abundance, annual escapement estimates were then adjusted downward for the number of naturally spawning hatchery adults.  We assumed direct-stream (non-acclimated) releases of smolts were the primary source of hatchery spawners.  Direct stream releases were made from 1987-1990 with progeny returning to spawn in 1989-1993.  We assumed direct-stream smolt releases survived at the same rate as direct-stream releases at hatchery facilities.  We calculated the proportion of estimated hatchery strays that would have returned to each MaSA in the Wallowa River and subtracted them from estimated total escapement to estimate natural-origin adult escapement to each MaSA.
Annual natural-origin abundance estimates were assigned to age classes based on the average age of natural adults that returned to Deer Creek (Grande Ronde River basin) from 1999 through 2004.  The average age composition was 52.7% age-4, 46.4% age-5, and 0.9% age-6.  We used this age structure to partition natural adult abundance to brood year of origin and then calculated R/S by brood year for brood years 1970 through 1999.
Recent year natural spawners include recruits originating from naturally spawning parents and Wallowa Hatchery stock fish that returned in the past from direct and acclimated smolt releases, and more recently from acclimated Wallowa River releases at Wallowa Hatchery and Big Canyon Facility.  Very little straying away from the acclimation release locations has been documented.  Wallowa Hatchery stock is considered an out-of-MPG within-DPS stock.  Spawners originating from naturally spawning parents have comprised an average of 99% of total spawners since 1970, and the recent 10-year average of natural-origin spawners is 100% (Figure 4.2.3–2).
[image: Spawner abundance etimates for this population (Prairie, Wallowa, and Whiskey index areas only) from 1960 to 2003.  Abundance estimates have fluxuated around 150 spawners.]Abundance for the Prairie, Wallowa, and Whiskey Creek index areas in recent years has remained relatively constant.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 172 (Table 4.2.3–2).  During the period 1981-2000, R/S (in terms of spawner to spawner) for steelhead in the Wallowa River ranged from 0.15 in 1988 to 3.39 in 1995.  The annual R/S estimates were adjusted to reflect the average SAR.  The 20-year (1981-2000) geometric mean productivity was 2.29 R/S, adjusted for SAR and delimited at the median escapement (134 spawners; Table 4.2.3–2). Figure 4.2.3– 2.  Prairie, Wallowa, and Whiskey index areas (in the Wallowa River summer steelhead population) abundance estimates (1970-2005).


Table 4.2.3– 2.  Prairie, Wallowa, and Whiskey index areas (in the Wallowa River summer steelhead population) abundance and productivity estimates.  ESTIMATES REPRESENT INDEX AREAS ONLY.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	172
	(100-228)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.0
	No obs. strays
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	2.29
	(1.62-3.23)
	0.19

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2003)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.03
	(0.99-1.20)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.04
	(0.81-1.34)
	0.69

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.05
	(0.82-1.34)
	0.70


 a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds the median escapement.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
[image: ]Comparison to the Viability Curve
The Wallowa River population is at Moderate Risk based on uncertainty due to the lack of annual population-level abundance and productivity estimates.  Inferences are made from patterns in estimates for sub-sections and from patterns in adjacent populations (Figure 4.2.3–3).

While estimates of total annual abundance of the Wallowa River steelhead population are not available, it is possible to assess trends in the aggregate natural return to the three sub-sections of the population that are surveyed by the ODFW.  The abundance of natural-origin spawners returning to those sub-areas has increased since 1980 (Figure 4.2.3–2).  Natural-origin abundance was relatively high during the period 1985-1989; many interior basin steelhead populations exhibited peak returns during those years.  Since 1980 the average trend in natural-origin spawner abundance has been 1.03.  The population growth rate metric (calculated with relative hatchery effectiveness set to 1.0) was 1.03 for the same period (Table 4.2.3–2).  Hatchery smolts are released from two acclimation ponds within the drainage, hatchery returns are believed to be generally confined to a limited area near those ponds.  As noted above, it is not clear how representative production in the surveyed tributaries is of the entire Wallowa River steelhead population.Figure 4.2.3– 3.  Prairie, Wallowa and Whiskey index areas (in the Wallowa River summer steelhead population) abundance and productivity (A/P) compared to the DPS viability curve.  The question mark indicates uncertainties in the relationship between A/P in the index areas and the entire population.

Spatial Structure and Diversity
The ICTRT has identified four MaSAs and two MiSAs within the Wallowa River summer steelhead population (Figure 4.2.3–4).  Spawning is distributed widely throughout the population from lower elevation areas in Howard Creek to upper elevation areas in the Wallowa Mountains.  Primary spawning areas include the Minam River, Bear Creek, Lostine River and Wallowa River, as well as smaller tributaries.  Spawners are predominantly natural-origin fish.  Although hatchery fish are released in the population, very low stray rates and a high degree of homing fidelity to acclimation release locations has been documented.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Bear Cr. MaSA has the greatest proportion of 4 major spawning areas at 29%.  The two minor spawning areas make up less than 5% of the intrinsic potential habitat in this population.
]
Figure 4.2.3– 4.  Wallowa River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas
The Wallowa River population has four MaSAs and two MiSAs which are distributed in a complex dendritic pattern.  Based on the ODFW spawner distribution database, all of the MaSAs and one of two MiSAs are currently occupied (Figure 4.2.3–5).  The Wallowa River population rates as very low risk for this metric since four MaSAs in a non-linear configuration are currently occupied.
A.l.b.  Spatial extent or range of population
The current spawner distribution is nearly identical to the historic spawner distribution as represented by the intrinsic potential analyses.  All four MaSAs and one of the two MiSAs are currently occupied (Figure 4.2.3–5).  The current spatial extent and range criteria rating for the Wallowa River population is very low risk.
[image: GRWALsteelhead-use-landscape-ver2]
Figure 4.2.3– 5.  Wallowa River summer steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been no increases in gaps between MaSAs or loss of use of MiSAs that results in any increase in gaps within the population or between this population and other Grande Ronde River populations.  We have rated this metric as very low risk. 
B.1.a.  Major life history strategies
We do not have historic life history data to compare with recent juvenile life history data collected from the Lostine and Minam Rivers.  However, based on recent life history information, there are currently a diverse suite of juvenile life history strategies expressed in this population.  Juveniles of multiple ages rear in high elevation tributaries as well as redistribute downstream throughout the year to mainstem areas in the Wallowa River.  Smolts begin seaward migration primarily at age 2, however smolts of ages 1, 3, and 4 have also been observed.  Although habitat conditions are degraded within areas in the population, habitat changes have not significantly altered opportunity for life history expression.  A significant proportion of the habitat within this population resides in wilderness area and is relatively pristine.  We have rated this population at very low risk for this metric.
B.1.b.  Phenotypic variation
We have no data to compare historic and current phenotypic characteristics; therefore we use habitat changes and potential selective mortality factors to infer phenotypic trait changes.  Although there have been some significant habitat changes, none appear to be at a level that would result in significant influence on juvenile and adult phenotypic traits.  We have rated this metric as low risk.
B.1.c.  Genetic variation
A comprehensive genetics study of Grande Ronde River basin steelhead has been completed.  Samples were collected across multiple years in multiple locations within the Wallowa River population.  The samples generally cluster with other Grande Ronde River populations, though there are some distinctions.  Samples from Deer Creek are similar to Wallowa Hatchery stock as expected, given the past history of supplementation in this creek with Wallowa Hatchery stock.  The samples collected from Prairie Creek show considerable distinction from other Wallowa River population samples.  We have rated the Wallowa River population as very low risk for this metric.
B.2.a.  Spawner composition
(1) Out-of-DPS spawners:  Based on marked fish recoveries at two trapping locations within the population, we estimate that well below 0.1% of spawners originate from outside of the Snake River DPS.  In more than 20 years of trapping at the Wallowa Hatchery and the Big Canyon Facility, there have been zero out-of-DPS strays recovered.  We have rated this metric as very low risk.
(2) Out-of-MPG spawners from within the DPS:  We consider the Wallowa Hatchery stock to be an out-of-MPG within-DPS stock.  The mean annual proportion of Wallowa Hatchery stock fish estimated in this population over the last three generations (15 years) is estimated at 1.2%.  The consistently low level of hatchery fraction results in a rating of low risk for this metric.
(3) Out-of-population spawners from within the MPG:  There are no out-of-population within-MPG hatchery fish produced in this population so we have rated this metric as very low risk.
(4) Within-population hatchery spawners:  There are no within-population hatchery fish produced so the metric is rated at very low risk.
The overall rating for the spawner composition metric of the Wallowa River summer steelhead population is low risk.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Wallowa River population encompassed five ecoregions, of which three represented 10% or more of the distribution (Figure 4.2.3–6).  The significant ecoregions are quite diverse including the Wallowas/Seven Devils Mountains, Blue Mountain Basins, and the Mesic Forest Zone.  There have been only minor shifts in the distribution (Table 4.2.3–3) and none of the reductions are significant.  We have rated this metric as low risk with three significant ecoregions and no substantial changes in distribution.
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Figure 4.2.3– 6.  Wallowa River summer steelhead population spawning distribution across EPA level IV ecoregions.



Table 4.2.3– 3.  Wallowa River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Wallowas/Seven Devils Mountains
	35.3
	31.8

	Canyons and Dissected Highlands
	7.0
	12.5

	Blue Mountain Basins
	41.1
	42.5

	Mesic Forest Zone
	14.5
	11.5

	Subalpine Alpine Zone
	2.0
	1.7



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and may induce some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well-understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be a very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There is little or no tribal harvest of natural fish within the Grande Ronde River subbasin and impacts from the recreational fishery are incidental to hatchery fish harvest.  No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  Two hatchery facilities are operated within the population, including the Big Canyon Facility on Deer Creek and Wallowa Hatchery on Spring Creek.  Natural-origin fish are not trapped or collected for broodstock at either facility.  Very few natural-origin fish return to the Wallowa Hatchery and all natural-origin fish trapped at the Big Canyon Facility are released upstream to spawn naturally.  These facilities impose minimal to no risks of mortality to natural-origin fish.  We have rated the hatchery impact on this population as very low risk for all traits.  
Habitat:  Habitat conditions within some areas in the population have been significantly altered.  The primary potential selective mortality factors are related to decreased flows and increased temperatures.  Although these factors have reduced opportunity for summer rearing and movement in the summer, these changes would pose selective mortality only on a negligible component of the population.  Therefore, these changes appear to have negligible impacts on any phenotypic traits.  Therefore we have rated the effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that is felt most strongly by the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Wallowa River steelhead population is low risk.

Spatial Structure and Diversity Summary
The integrated spatial structure/diversity rating is Low Risk (Table 4.2.3–5) for the Wallowa River summer steelhead population (Table 4.2.3–4).  The rating for Goal A (allowing natural rates and level of spatially mediated processes) was very low risk.  The current spawner distribution is similar to historic with spawning distributed widely across the landscape in all MaSAs.  Good continuity in distribution exists with little gaps between major spawning areas.
The rating for Goal B (maintaining natural levels of variation) was low risk.  The proportion of hatchery fish is low in this population and the genetic variation is healthy.  We rated the hydrosystem selectivity metric as moderate risk due to potential selective mortality on both juvenile and adult life stages.

Table 4.2.3– 4.  Wallowa River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	VL (2)
	VL (2)
	Low Risk  (1)
	Low Risk 
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk  (1)
	Low Risk  (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	










Overall Viability Rating
The Wallowa River summer steelhead population does not meet viability criteria.  However, the population does meet criteria to be rated as MAINTAINED (Figure 4.2.3–7).  Overall abundance and productivity is tentatively rated at Moderate Risk.  This rating is primarily a result of the limited information that is available for abundance and productivity and the uncertainty in current estimates.  The 10-year geometric mean abundance of natural-origin spawners in three index areas within the population is 172, which is only 17.2% of the minimum abundance threshold of 1,000.  However this estimates represents only a small proportion of the population.  The 20-year geometric mean productivity in these index areas (1.73 R/S; Table 4.2.3–7) exceeds the 1.15 R/S required at the minimum abundance threshold for a viable population.  Overall spatial structure and diversity is rated at Low Risk.  It is possible that the population may reach viable status with additional monitoring for abundance data that better represent the entire population.  Significant improvements in the abundance/productivity rating would allow this population to be classified as highly viable.   
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Figure 4.2.3– 7.  Wallowa River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).


Data Summary – Wallowa River Summer Steelhead Population (Prairie, Wallowa and Whiskey index areas)
Data type:	Redd count expansions
SAR:		Snake River steelhead SAR series (C. Petrosky, Idaho Department of Fish & Game)
Table 4.2.3– 5.  Wallowa River summer steelhead population (Prairie, Wallowa, and Whiskey index areas) abundance and productivity data used for curve fits and R/S analysis.  Bold values (1980-2000) were used in estimating the current productivity (Table 4.2.3–6).
[image: ]
Table 4.2.3– 6.  Wallowa River summer steelhead (Prairie, Wallowa, and Whiskey index areas) population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 4.2.3– 7.  Wallowa River summer steelhead (Prairie, Wallowa, and Whiskey index areas) population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]

[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]


















Figure 4.2.3– 8.  Wallowa River summer steelhead (Prairie, Wallowa, and Whiskey index areas) population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.



[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]
















Figure 4.2.3– 9.  Wallowa River summer steelhead (Prairie, Wallowa, and Whiskey index areas) population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 4.2.3–2) and fitting a capacity estimate to the data series.


[bookmark: _Toc441244713]Current Status Assessment – Upper Grande Ronde River Summer Steelhead Population
The Upper Grande Ronde River summer steelhead population (Figure 4.2.4–1) is one of four populations within the Grande Ronde River MPG within the Snake River steelhead DPS.  See NPCC (2004) or the Snake River Salmon Recovery Plan (SRSRB 2006) for general descriptions of the subbasins and life history characteristics of these populations. 
[image: GRUMAsteelhead-msa-landscape]
Figure 4.2.4– 1.  Upper Grande Ronde River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Grande Ronde River summer steelhead population as “large” in size and complexity based on historical habitat potential (Table 4.2.4–1; ICTRT 2007).  A steelhead population classified as large has a mean minimum abundance threshold criteria of 1,500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.10 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Upper Grande Ronde River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.22 recruits per spawner at the minimum abundance threshold.
Table 4.2.4– 1.   Upper Grande Ronde River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	4,239

	Stream lengths km (total) a
	3,018

	Stream lengths km (below natural barriers) a
	2,698

	Branched stream area weighted by intrinsic potential (km2)
	5.436

	Branched stream area km2 (weighted and temp. limited) b
	5.436

	Total stream area weighted by intrinsic potential (km2)
	7.064

	Total stream area weighted by intrinsic potential (km2) temp limited b
	7.064

	Size / Complexity category
	Large / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	6

	Number of minor spawning areas (MiSAs)
	7


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Abundance estimates (total number of adult spawners in natural production areas) from 1967-2004, have ranged from 127 in 1979 to 9,055 in 1985 (Figure 4.2.4–2).  Abundance estimates are based on expanded annual index redd surveys and intrinsic habitat potential (ICTRT 2007) of currently used spawning habitat.  Spawning ground surveys were performed in four index areas from 1967 to present, including Meadow, Five Points, McCoy and Phillips creeks.  Index surveys were performed by walking a predefined section of creek once per year and counting redds.  Spawning surveys were not performed in the Upper Grande Ronde River during 1984 and 1991, so the number of redds was estimated by using the density of redds in Joseph Creek for those years divided by the mean ratio of Joseph Creek to Upper Grande Ronde River redd density from 1970-2004.  One index reach (McCoy) was not surveyed in 1985, so we estimated the number of redds in McCoy Creek for this year using the formula:
1)			NMC = (NM + N5P + NP) ÷ [(1 - PMC) - (NM + N5P + NP)]
where NMC, NM, N5P, and NP equal the number of redds observed in 1985 in McCoy, Meadow, Five Points and Phillips creeks, respectively, and PMC is the mean proportion of total redds observed in McCoy Creek from 1967 to present.
Estimates of redds in the spawning ground index survey reaches were expanded to total redds in the Upper Grande Ronde River population using intrinsic potential analysis.  The number of redds observed (or estimated) in the index areas annually were expanded to the entire Upper Grande Ronde River population by multiplying the redd density (redds/weighted m² intrinsic potential) in the index reaches by the total weighted intrinsic potential area (m²) of currently used habitat.  We then multiplied the number of redds by 2.1 fish per redd (estimate derived from Deer Creek in the Wallowa River basin) to estimate the abundance of adults per year.  We refined this estimate of abundance by comparing the year-specific estimated number of adults with the actual adult counts in 2001-2006 in three tributaries where weirs are operated and steelhead counts are conducted.  We found the redd expansion abundance method to underestimate abundance in Lookingglass and Catherine Creeks and overestimate for the Upper Grande Ronde River.  Therefore, we adjusted the abundance estimates for the Lookingglass Creek area above the weir by multiplying redd densities in index reaches by the currently used spawning area in Lookingglass Creek, then multiplying by the mean ratio of actual/estimated (4.54) adults at the Lookingglass weir from 2001-2006.  Similarly, we adjusted the redd densities and abundance for Catherine Creek (Catherine MaSA, Ladd MiSA, and Mill MiSA) using the ratio of actual/estimated adults (2.43) to the Catherine Creek weir from 2001-2006, and we adjusted downward the redd densities in the remainder of the population using the ratio of actual/estimated adults (0.51) to the Upper Grande Ronde River weir from 2001-2005.
We estimated the proportion of summer steelhead adults in the upper Grande Ronde River population that were of hatchery-origin by using the brood year specific smolt-to-adult return (SAR) rates of direct stream released smolts in Catherine Creek and the upper Grande Ronde River.  The SAR rates for direct stream released fish were estimated from coded wire tags (CWTs) recovered from the 1986-1990 brood year steelhead direct stream released in Spring Creek (at the Wallowa Hatchery) and the 1990-1995 brood year steelhead direct stream released in Deer Creek (at the Big Canyon Acclimation Facility).  Based on the age composition of these fish, the number of hatchery adults returning to the Upper Grande Ronde River by run year was estimated.  For the 1996-1998 brood years, direct stream releases were made in the upper Grande Ronde River, but not at the acclimation facilities.  Therefore, the number of adults that returned from these releases was estimated by multiplying the number released by the SAR rate of steelhead from the same brood year acclimated and released at the Big Canyon Facility adjusted by the average ratio of direct stream to acclimated SAR for the previous four brood years (1992-1995).  Direct stream releases were discontinued in this population, thus beginning with the 2002-2003 run year, the number of hatchery adults in the population was estimated as the total number of adults multiplied by the proportion of total steelhead that were hatchery-origin captured at the Catherine Creek, Lookingglass Creek, and Upper Grande Ronde River weirs.
The age composition of adults was estimated from scale samples collected at the Catherine Creek, Lookingglass Creek and Upper Grande Ronde River weirs during 2002 and 2003 (Confederated Tribes of the Umatilla Indian Reservation, unpublished data).  We applied the age composition for steelhead returning in 2002 and 2003 to the estimated total adult abundance for those run years.  For 1999-2002 and 2004 run years, adult steelhead returning to the weirs were sexed and measured for length, but not aged.  For these years, we used a sex/length age key developed from 2002 and 2003 returns to estimate age structure for each 50 mm size group/sex category.  For all other years, we used the mean run year proportions of steelhead in each age category from 1999-2004 to estimates.
Productivity, measured as recruits per spawner (R/S), was estimated by using the age composition of natural parents (total adults minus hatchery fraction) to assign progeny back to parent years.  The total progeny for each brood year was summed, and divided by the total number of parents (natural and hatchery adults spawning in the wild) for that brood year to calculate R/S ratios.
Recent year natural spawners include recruits originating from naturally spawning parents, and Wallowa Hatchery stock fish that were released in the upper Grande Ronde River (run years 1988-1989, 2001-2002) and strays from Wallowa Hatchery stock releases elsewhere in the basin (2002-2003 run year to current).  Natural-origin parents have comprised an average of 95% of spawners since 1967.  The recent 10-year average of natural-origin spawners is 90%.
[image: Spawner abundance etimates for this population from 1967 to 2006.  Abundance estimates have fluxuated around 1500 spawners since 1990.]Abundance in recent years has been moderately variable.  The 10-year (1997-2006) geometric mean abundance of natural-origin spawners was 1,226 (Table 4.2.4–2).  During the period 1981-2000, R/S (in terms of spawner to spawner) for steelhead in the Upper Grande Ronde River ranged from 0.14 in 1985 to 9.11 in 1981.  The annual R/S estimates were adjusted to reflect the average SAR.  The 20-year (1979-1998) geometric mean productivity was 2.29 R/S, adjusted for the rate of SAR and delimited at 75% (1,125 spawners) of the abundance threshold (Table 4.2.4–2). Figure 4.2.4– 2.  Upper Grande Ronde River summer steelhead population abundance estimates (1967-2006).

Table 4.2.4– 2.  Upper Grande Ronde River summer steelhead population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	1,226
	(90-6,461)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	0.86
	(0.64-1.00)
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (20-year R/S, SAR adjusted & delimited) a
	2.29
	(1.38-3.79)
	0.26

	Productivity (20-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2006)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	0.99
	(0.95-1.07)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	0.96
	(0.81-1.13)
	0.25

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	0.99
	(0.83-1.17)
	0.42


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum abundance threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: ]Comparison to the Viability Curve
The Upper Grande Ronde River summer steelhead population is at Moderate Risk based on current abundance and productivity.  The point estimate for abundance and productivity resides between the 5% and 25% risk curves (Figure 4.2.4–3).
The number of natural-origin steelhead spawning in the Upper Grande Ronde River population has followed a similar trend to Joseph Creek.  Returns peaked in the late 1980s and have trended slightly downwards through 2005.  Since 1980, the average trend in natural spawner abundance has been 0.99.  Hatchery-origin fish were present in natural spawning areas from 1989 through 2002.  The population growth rate metric (calculated with relative hatchery effectiveness set to 1.0) was 0.96 (25% probability of exceeding 1.0) for the same period (Table 4.2.4–2).  The relative effectiveness of hatchery-origin spawners in contributing to natural production in this population is not known.  Setting the value to 0.0 resulted in changing the average population growth rate for the period to 0.99 (42% probability that the growth rate exceeds 1.0).Figure 4.2.4– 3.  Upper Grande Ronde River summer steelhead population current abundance and productivity compared to the DPS viability curve. Ellipse = 1 SE.  Error bars = 90% CI for abundance and productivity.

Spatial Structure and Diversity
The ICTRT has identified six major spawning areas (MaSAs) and seven minor spawning areas (MiSAs) within the Upper Grande Ronde River steelhead population (Figure 4.2.4–4).  Spawning is distributed widely throughout the population boundaries including mainstem areas in the Grande Ronde River, Catherine Creek, Indian Creek, and many tributaries from the confluence of the Grande Ronde and Wallowa rivers upstream to the headwaters of the Grande Ronde River.  Spawners within the Upper Grande Ronde River population are primarily natural-origin fish, however Wallowa Hatchery stock fish comprised a significant proportion of spawners from 1989-2001.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  Indian Creek has the greatest proportion of 6 major spawning areas at 24%.]
Figure 4.2.4– 4.  Upper Grande Ronde River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas
The Upper Grande Ronde River population has six MaSAs and seven MiSAs which are distributed in a complex dendritic pattern.  Based on the Oregon Department of Fish and Wildlife (ODFW) spawner distribution database, current distribution is similar to that predicted from the intrinsic potential analyses.  All six of the MaSAs and five of the seven MiSAs are currently occupied (Figure 4.2.4–5).  The Upper Grande Ronde River population rates at very low risk for this metric because more than four MaSAs are occupied in a dendritic configuration.
A.l.b.  Spatial extent or range of population
The current spawning distribution is nearly identical to the historic distribution as represented by the intrinsic potential analyses.  All MaSAs and most MiSAs are occupied (Figure 4.2.4–5).  Occupied areas cover the entire historic range from lower tributaries to the upper headwaters.  The current spatial extent and range criteria rating is very low risk.
[image: GRUMAsteelhead-use-landscape-ver2]
Figure 4.2.4– 5.  Upper Grande Ronde River summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been neither increases in gaps between MaSAs nor significant loss in MiSA occupancy that resulted in gap increases.  We have rated this metric as very low risk.
B.1.a.  Major life history strategies
We do not have historic life history information to compare with recent juvenile and adult life history information collected from Catherine Creek and the Upper Grande Ronde River.  However, there are currently a diverse suite of juvenile life history patterns expressed in this population.  Juveniles remain in upper elevation tributaries for multiple years prior to smolt migration as well as redistribute downstream into lower elevation valley habitats at ages 1-3 prior to smoltification.  A majority of fish smolt at age 2, but we also observe smolts at ages 1, 3, and 4.  Habitat degradation has resulted in the loss of summer rearing habitat throughout reaches in the Grande Ronde Valley due to elevated temperature.  Although this has reduced some juvenile diversity expression it appears to not result in a major life history loss.  We have rated the population at low risk for the life history metric.
B.1.b.  Phenotypic variation
We have no data to compare historic and current phenotypic characteristics; therefore we use habitat information and potential selective mortality factors to infer changes in phenotypic traits.  Although there has been significant habitat alteration throughout the population it does not appear to have resulted in significant alteration of phenotypic traits.  We have rated this metric as low risk.
B.1.c.  Genetic variation
A comprehensive genetics analysis of Grande Ronde River steelhead was completed and included multiple years and multiple locations within the Upper Grande Ronde River population.  The Upper Grande Ronde River samples cluster well in the Grande Ronde River group.  There is consistent year to year similarity and the upper Grande Ronde River samples are distinct from the other Grande Ronde River populations and the Wallowa Hatchery stock.  We rated this population at very low risk for this metric.
B.2.a.  Spawner composition
(1) Out-of-DPS spawners:  Based on recovery of marked hatchery fish in recreational fisheries and at traps on Lookingglass Creek, Catherine Creek, and the Upper Grande Ronde River, we have not observed any out-of-DPS stray hatchery fish.  Therefore we have rated this metric as very low risk.
(2) Out-of-MPG spawners from within the DPS:  We consider the Wallowa Hatchery stock to be an out-of-MPG within-DPS stock.  The mean annual proportion of Wallowa Hatchery fish in this population over the last three generations (15 years) is estimated at 12.2%.  This level of out-of-MPG spawners results in a high risk rating for this metric.  The steelhead hatchery program has been modified significantly through time.  In the past, Wallowa Hatchery stock smolts were released in Catherine Creek and the Upper Grande Ronde River.  Releases in the Upper Grande Ronde River were discontinued in 2000 and the hatchery fraction declined to near zero beginning in 2003.  We expect this rating to decrease to low risk in the future as the average proportion of hatchery-origin spawners continues to decline.
(3) Out-of-population spawners from within the MPG:  There are no out-of-population within-MPG hatchery fish produced in this population and we have rated this metric as very low risk.
(4) Within-population hatchery spawners:  There are no steelhead hatchery programs operated within the Upper Grande Ronde River population, therefore this metric is rated as very low risk.
The overall rating for the spawner composition metric is high risk due to the high risk of hatchery-origin strays from out-of-MPG within-DPS stocks that spawn naturally in the Upper Grande Ronde River population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Upper Grande Ronde River population encompassed six ecoregions, of which three comprised significant proportions of the distribution (Figure 4.2.4–6).  The Maritime Influenced Zone, Blue Mountain Basins and Mesic Forest zones all accounted for greater than 10% of the historic distribution.  Although there has been some shift in ecoregion distribution (Table 4.2.4–3), none of the changes are large enough to be considered significant.  We have rated this metric as low risk with three significant ecoregions and no significant reductions in the distributions.
[image: GRUMAsteelhead-eco-landscape-ver3]
Figure 4.2.4– 6.  Upper Grande Ronde River summer steelhead population spawning distribution across EPA level IV ecoregions.



 Table 4.2.4– 3.  Upper Grande Ronde River summer steelhead proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Maritime Influenced Zone
	42.2
	53.0

	Wallowas / Seven Devils Mountains
	4.9
	6.2

	Canyons and Dissected Highlands
	7.2
	8.5

	Continental Zone Foothills
	2.7
	3.1

	Blue Mountain Basins
	31.5
	20.7

	Mesic Forest Zone
	11.5
	8.6



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and may induce some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.   There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There is little or no tribal harvest of natural fish within the Grande Ronde River subbasin and impacts from the recreational fishery are incidental to hatchery fish harvest.  No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Upper Grande Ronde River steelhead population is low risk.






Spatial Structure and Diversity Summary
The integrated spatial structure/diversity rating is Moderate Risk (Table 4.2.4–5) for the Upper Grande Ronde River steelhead population (Table 4.2.4–4).  The rating for Goal A (allowing natural rates and level of spatially mediated processes) was very low risk.  The current spawner distribution is similar to the intrinsic distribution with spawning distributed broadly across the landscape in all MaSAs.  There is good continuity in distribution with little change in gaps between spawning areas.
The rating for Goal B (maintaining natural levels of variation) was moderate risk, primarily due to the high risk rating for the spawner composition metric.  This metric rating was driven by the high proportion of natural spawners (Table 4.2.4–6) that were out-of-MPG within-DPS fish (Wallowa Hatchery stock).  The discontinuation of hatchery steelhead releases within the Upper Grande Ronde River population in recent years has resulted in a reduced hatchery proportion (0% in 2003, 1% in 2004).  The risk rating for this metric will decrease in the future due to the changes in hatchery release strategies.  
Table 4.2.4– 4.  Upper Grande Ronde River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk  (1)
	Moderate Risk
(Mean = 0.5)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	H  (-1)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Upper Grande Ronde River summer steelhead population does not meet viability criteria.  However, the population does meet criteria to be rated as MAINTAINED (Figure 4.2.4–7).  Overall abundance and productivity is rated at Moderate Risk.  The 10-year geometric mean abundance of natural-origin spawners is 1,226, which is 82% of the minimum abundance threshold of 1,500.  The 20-year geometric mean productivity (2.29 R/S; Table 4.2.4–6) greatly exceeds the minimum required productivity of 1.22 R/S at the abundance threshold in order to achieve a 1% or less risk of extinction over 100 years.  Overall spatial structure and diversity is also rated at Moderate Risk.  To achieve a viable rating, this population must improve in abundance/productivity criteria; to achieve a highly viable rating, significant improvements are necessary in both abundance/productivity and spatial structure/diversity criteria.  
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M*

	
	Low 
(1-5%)
	V
	V
	V
	M*

	
	Moderate 
(6 – 25%)
	M*
	M*
	M*
Upper Grande Ronde River
	HR

	
	High 
(>25%)
	HR
	HR
	HR
	HR


Figure 4.2.4– 7.  Upper Grande Ronde River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).














Data Summary – Upper Grande Ronde River Summer Steelhead
Data type:	Redd count expansions
SAR:		Snake River steelhead SAR series (C. Petrosky, Idaho Department of Fish & Game)
Table 4.2.4– 5.  Upper Grande Ronde River summer steelhead population abundance and productivity data used for curve fits and R/S analysis.  Bold values (1980-2000) were used in estimating the current productivity (Table 4.2.4–6).
[image: ]
Table 4.2.4– 6.  Upper Grande Ronde River summer steelhead population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: ]
Table 4.2.4– 7.  Upper Grande Ronde River summer steelhead population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]


[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]
















Figure 4.2.4– 8.  Upper Grande Ronde River summer steelhead population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.

[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]

















Figure 4.2.4– 9.  Upper Grande Ronde River summer steelhead population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 4.2.4–2) and fitting a capacity estimate to the data series.
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Current Status Summary – Imnaha River Summer Steelhead MPG
[image: small_imnaha_sthd2]Figure 4.3– 1.   Imnaha River MPG’s single steelhead population.  See Table 4–1 for Map Population Codes.
Figure 4.3– 1.  Imnaha River MPG's single steelhead population.  See Table 4–1 for Map Population Codes.

The Imnaha River steelhead population was assigned as a single population MPG by the ICTRT based primarily on comparisons of samples of within-basin genetic diversity levels versus samples from Grande Ronde, Clearwater and Salmon River populations (Figure 4.3–1).  The following tables summarize the results of the population level assessment for Imnaha River steelhead. 
 Estimates of annual total spawning abundance are not available for this population.  Year to year trends and patterns in the Camp Creek index area are similar to other Snake River steelhead populations (Figure 4.3–3). 





Table 4.3– 1.  Viability assessments for Snake River DPS steelhead population in the Imnaha River MPG (Camp Creek index area).  There are insufficient data for this population to determine steelhead abundance and productivity.  Data have not been expanded from index area to entire population since Camp Creek only represents a small portion of the spawning area.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Imnaha River*
	Extant
	Unknown
	1,000
	1.51
	1.15
	Moderate
	Very Low
	Moderate
	Moderate
	MAINTAINED


*: Camp Creek index area


	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V

	V

	M

	
	Moderate
(6 – 25%)
	M
	M
	M
Imnaha River*
	HR

	
	High
 (>25%)
	HR
	HR
	HR

	
HR



Figure 4.3– 2.  Imnaha River MPG steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – at High Risk (does not meet viability criteria).  *Abundance and productivity risk ratings based on data obtained from Camp Creek index area.
Table 4.3– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Imnaha River MPG steelhead population.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	

Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Imnaha River
	VL
	VL
	VL
	L
	L
	VL
	H (a.4)
	L
	L


(a.4):  Due to influence of naturally spawning hatchery-origin fish from out of the population.
[image: ]Figure 4.3– 3.  Imnaha River MPG summer steelhead population-level spawner abundance (annual total, annual natural-origin, 10-year geometric mean natural-origin).
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Current Status Assessment – Imnaha River Summer Steelhead Population
The Imnaha River summer steelhead population (Figure 4.3.1–1) is the only population within the Imnaha River MPG within the Snake River steelhead DPS. 
[image: IRMAIsteelhead-msa-landscape]
Figure 4.3.1– 1.   Imnaha River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Imnaha River summer steelhead population as “intermediate” in size and complexity based on historical habitat potential (Table 4.3.1–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.15 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  

 Table 4.3.1– 1.  Imnaha River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,204

	Stream lengths km (total) a
	1,524

	Stream lengths km (below natural barriers) a
	976

	Branched stream area weighted by intrinsic potential (km2)
	2.312

	Branched stream area km2 (weighted and temp. limited) b
	2.305

	Total stream area weighted by intrinsic potential (km2)
	3.038

	Total stream area weighted by intrinsic potential (km2) temp limited b
	2.982

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	4

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.

Current Abundance and Productivity
Abundance trends for this population cannot be determined, as no data or expansion methods exist to create whole-population estimates.  Estimates of abundance and productivity for a six-mile section of Camp Creek are the only source of long-term estimates in this population.  We did not expand the Camp Creek data to the entire Imnaha River population because it represents such a small portion of the spawning area, and we are uncertain how well the Camp Creek data represent the population as a whole.  We used expansion of annual index area spawning survey data from the Oregon Department of Fish and Wildlife (ODFW), Wallowa District, to estimate annual adult steelhead spawning escapement to Camp Creek from 1966 through 2005.  
Standard index surveys covered the lower six miles of Camp Creek.  However, surveys from 1992 through 2004 omitted a one mile section of lower Camp Creek because the landowner had denied access.  We examined distribution of available spawning gravel in Camp Creek from physical and biological surveys conducted by ODFW in 1973, and found that 14% of the available gravel was contained in the omitted section.  Therefore, we divided redd counts for 1992-2004 by 0.86 to estimate total redds for the six-mile index reach.  We then multiplied the estimated total annual redds by 2.1 fish per redd to estimate annual spawning escapement.  The fish per redd estimate was determined from an ODFW study conducted on Deer Creek, a tributary to the Wallowa River in the Grande Ronde River MPG.
Annual adult abundance estimates were adjusted for number of stray hatchery adults to estimate natural-origin abundance.  We observed a small number of adults during spawning surveys each year but sample sizes were not adequate in all years to adjust for hatchery strays.  We therefore combined observations during spawning surveys with hatchery stray data from adult steelhead traps operated by Nez Perce Tribe Fisheries on Lightning and Cow creeks in the lower Imnaha River.
We used data from 1999-2000 and 2003-2004 run years to derive estimates of hatchery fish stray rates.  Hatchery returns for 1999-2000 and 2000-2001 return years were not influenced by off-station direct stream releases.  Adults returning in those years were all released from the Little Sheep Creek facility.  The other three years had a portion of hatchery adults returning from off-station direct stream releases of smolts.  We estimated strays into Camp Creek by multiplying the proportion of adipose-fin clipped adults observed during spawning surveys by the estimated spawning escapement for that year (number of redds x 2.1 fish per redd).  We combined the estimated number of hatchery adults in Camp Creek with the number of observed hatchery fish at traps in Lightning Creek and Cow Creek to estimate total hatchery strays to those streams each year.
We then divided the estimated number of strays by the estimated hatchery fish escapement to the Imnaha River basin (number trapped at Little Sheep Creek plus estimated returns from direct stream releases).  We used results of return rates of acclimated and direct stream releases from Little Sheep Creek in the 1990s to estimate returns from off-station direct stream releases.  During the early 1990s, direct stream releases returned at an average rate of 54% of that of acclimated releases.  For years with off-station releases we estimated smolt-to-adult survival (SAR) for returns to Little Sheep Creek and applied that rate to off-station smolt releases, then multiplied by 0.54 to estimate adult returns from off-station releases.
By dividing the number of strays to Camp, Lightning, and Cow creeks by the estimated total hatchery fish escapement, and then dividing by the number of streams (n=3), and averaging years influenced by off-station releases (n=3) and years not influenced by off-station releases (n=2), we estimated stray rates per stream as a percentage of estimated hatchery adult escapement to the Imnaha River basin.  The results we used for estimates of hatchery strays into Camp Creek were 0.45% of hatchery escapement in years influenced by off-station releases and 0.16% in years with no off-station releases.
The estimated number of hatchery strays was subtracted from estimated spawners each year to estimate naturally produced adult progeny returning each year to Camp Creek.  Estimated natural-origin abundance was then assigned to age classes based on average age of natural adults returning to Deer Creek (Grande Ronde River basin) in 1999 through 2004.  The average composition was 52.7% age-4, 46.4% age-5, and 0.9% age-6.  We used this age structure to partition natural adult abundance to brood year of origin and then calculate recruits per spawner (R/S) by brood year for brood years 1966 through 1999.
Recent year natural spawners include recruits originating from naturally spawning parents and strays from the Little Sheep Hatchery program which utilizes Little Sheep Creek stock.  The recent 10-year average of natural-origin spawners in Camp Creek is 100%, as there were less than 0.5% of the spawners estimated as hatchery-origin fish.
[image: Spawner abundance etimates for Camp Creek from 1966 to 2005.  Abundance estimates are all below 250 with a majority of years below 100 spawners.]Camp Creek abundance in recent years has been moderately variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 68.  During the period 1980-1999, R/S (in terms of spawner to spawner) for steelhead in Camp Creek ranged from 0.22 in 1988 to 7.40 in 1982.  The annual R/S estimates were adjusted to reflect the average SAR.  The 20-year (1980-1999) geometric mean productivity was 1.51 R/S, adjusted for SAR but not delimited since there is no size category for this population (Table 4.3.1–2). Figure 4.3.1– 2.  Camp Creek (in the Imnaha River summer steelhead population) abundance estimates (1966-2005).

Table 4.3.1– 2.  Camp Creek (in the Imnaha River summer steelhead population) abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	68
	(24-203)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)
	1.0
	No obs. Strays
	

	
	Estimate
	(90% CI)b
	SE

	Intrinsic productivity (19-year R/S, SAR adjusted) a
	1.51
	(n/a)
	0.21

	Productivity (19-year Beverton-Holt fit, SAR adjusted) 
	n/a
	
	n/a

	Trend Statistics (1980-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance)
	1.03
	(0.99-1.14)
	

	Population growth rate (λ):  Hatchery effectiveness = 1.0
	1.06
	(0.82-1.37)
	0.71

	Population growth rate (λ):  Hatchery effectiveness = 0.0
	1.06
	(0.82-1.37)
	0.71


a. Productivity is not delimited since there is no assigned size category for the Imnaha River population.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.
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Comparison to the Viability Curve
The Imnaha River population is at Moderate Risk based on uncertainty due to the lack of annual population level abundance and productivity estimates.  Inferences were made from patterns in estimates for subsections and from patterns in adjacent populations (Figure 4.3.1–3).

The abundance of natural-origin spawners in Camp Creek (a component of the Imnaha River steelhead population) has increased since 1980 (Figure 4.3.1–2).  Natural-origin abundance was relatively high during the period 1985-1989; many interior basin steelhead populations exhibited peak returns during those years.  Since 1980 the average trend in natural-origin spawner abundance has been 1.03.  The population growth rate metric (calculated with relative hatchery effectiveness set to 1.0) was 1.06 for the same period (Table 4.3.1–2).  There are no hatchery releases into this population segment and spawning ground surveys indicate very low levels of hatchery strays in the tributary.  As noted above, it is not clear how representative Camp Creek is of the entire Imnaha River steelhead population. Figure 4.3.1– 3.  Camp Creek (in the Imnaha River summer steelhead population) productivity compared to the DPS viability curve.  The estimate is a question mark due to uncertainties in abundance and of the relationship between productivities in Camp Creek and the entire population.


Spatial Structure and Diversity
The ICTRT has identified four major spawning areas (MaSAs) and three minor spawning areas (MiSAs) within the Imnaha River steelhead population (Figure 4.3.1–4).  Spawning is distributed widely throughout the population boundaries from lower elevation, lower river tributaries, to high elevation streams in the Wallowa Mountains.  Major production areas include Cow, Lightning, Horse, Little Sheep, and Big Sheep creeks, as well as the upper mainstem Imnaha River and tributaries.  Spawners include natural-origin fish and hatchery fish from the Little Sheep Creek hatchery program.  Supplementation with hatchery fish is ongoing in Little Sheep and Big Sheep creeks, and hatchery strays are known to stray into the lower river tributaries.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Imnaha has the greatest proportion of the spawning areas at 32%.  There is a small fraction of the Lightening Creek minor spawning areas that may be subject to temperature limitations.
]
Figure 4.3.1– 4.  Imnaha River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.
Factors and Metrics
A.1.a  Number and spatial arrangement of spawning areas
The Imnaha River population has four MaSAs and three MiSAs which are distributed in a complex dendritic pattern.  Based on the ODFW spawner distribution database all of the MaSAs and MiSAs are currently occupied (Figure 4.3.1–5).  The population is rated at very low risk because it has all four MaSAs and all three MiSAs occupied.
A.l.b.  Spatial extent or range of population
The current spawner distribution is identical to the historic distribution as represented by the intrinsic potential analyses.  All MaSAs and MiSAs are occupied (Figure 4.3.1–5).  The current spatial extent and range criteria rating for the Imnaha River population is very low risk.
[image: IRMAIsteelhead-use-landscape-ver2]
Figure 4.3.1– 5.  Imnaha River summer steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There have been no increases in gaps between any MaSAs or MiSAs.  Connectivity between spawning areas is unaltered.  We have rated this metric as very low risk.
B.1.a.  Major life history strategies
Limited data exist to evaluate historic life history strategies and to conduct comparison with current information, therefore we primarily use habitat information to infer changes in opportunity for life history expression.  There has been moderate habitat degradation in the Imnaha River basin and the degree of degradation varies considerably between geographic locations.  We hypothesize that the habitat conditions have not degraded to the point that major life history strategies would be affected.  Adult life history information collected in Little Sheep Creek indicates typical patterns observed for other A-run steelhead.  Juveniles primarily smolt at age-2 with some smolting at ages 1, 3 and 4.  Adults spend one or two years in the ocean before returning to spawn.  There is no indication that any major life history strategies have been lost or significantly altered, therefore we have rated the metric as low risk.
B.1.b.  Phenotypic variation
Data are not available to evaluate if any phenotypic traits have been lost or shifted significantly.  Based on moderate levels of habitat change within the basin and lack of significant phenotypic selective mortality, we have rated the population at low risk for this metric.     
B.1.c.  Genetic variation
A comprehensive genetics analysis was completed for Grande Ronde and Imnaha basin steelhead including multiple years and multiple locations in the Imnaha River basin.  The within-population Imnaha River samples cluster together and are clearly distinct from all the Grande Ronde River population samples.  The Imnaha River samples also demonstrated healthy within-population substructure.  We have rated this metric as very low risk.
B.2.a.  Spawner composition
(1) Out-of-DPS spawners:  No out-of-DPS stray hatchery fish have been recovered at the Little Sheep Creek trap or in recreational fisheries in the Imnaha River basin.  Therefore, we have rated this metric as very low risk.
(2) Out-of-MPG spawners from within the DPS:  We have observed a total of six Wallowa Hatchery strays with coded wire tags (CWTs) at the Little Sheep Creek weir in 23 years of trapping.  Wallowa Hatchery stock is considered an out-of-MPG within-DPS source.  This level of stray proportion results in a low risk rating.
(3) Out-of-population spawners from within the MPG:  There are no out-of-population within-MPG hatchery fish produced so the rating is very low risk for this metric.  
(4) Within-population hatchery spawners:  We are unable to determine the population-wide hatchery proportion of Little Sheep Creek Hatchery fish because we do not have an estimate of the natural-origin abundance.  However, hatchery-origin fish have comprised an average of 72% of the spawners in Little Sheep Creek above the weir over the past three generations.  In addition, substantial numbers of hatchery adults and smolts have been outplanted into Big Sheep Creek in recent years.  From 1999-2005, an average of 1,003 hatchery adults were outplanted from Little Sheep Creek into Big Sheep Creek.  Hatchery fish are also known to stray into the lower Imnaha River tributaries.  We have classified this hatchery supplementation program as a program not utilizing “best management practices” for the following reasons:
· The proportion of broodstock used for the hatchery program that are natural-origin 	fish has consistently been less than 10% of the fish spawned annually.
· Broodstock are collected from only one tributary within the population in Little Sheep 	Creek.  Hatchery adults stray into other spawning areas within the basin and large 	numbers are outplanted into Big Sheep Creek.
· The program poses significant risk of disruption of population substructure with Little 	Sheep Creek hatchery fish spawning in many locations outside of Little Sheep Creek.
We have rated this metric at high risk because it is likely that the average hatchery fraction has exceeded 10% of the population over the last three generations.
The overall rating for the spawner composition metric is high risk due to the high risk of hatchery-origin strays from within the population that spawn naturally in this population.

B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Imnaha River population encompassed five ecoregions (Figure 4.3.1–6).  However, only two ecoregions accounted for a significant proportion of the distribution including Canyons and Dissected Highlands and Canyons and Dissected Uplands.  The current ecoregion distribution is similar to the historic distribution (Table 4.3.1–3).  There have been no substantial reductions in ecoregion distribution, thus the metric is rated as low risk.

[image: IRMAIsteelhead-eco-landscape-ver3]Figure 4.3.1– 6.  Imnaha River summer steelhead population spawning distribution across EPA level IV ecoregions.


Table 4.3.1– 3.  Imnaha River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	25.6
	29.1

	Canyons and Dissected Uplands
	66.6
	63.2

	Blue Mountain Basins
	0.7
	0.3

	Mesic Forest Zone
	7.1
	7.4

	Subalpine Alpine Zone
	0.1
	0.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population must cross, and likely increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore, the risk of selective impact due to the hydrosystem is moderate for this trait.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the mainstem Columbia River are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the fall Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There is little or no tribal harvest of natural fish within the Imnaha River subbasin and impacts from the recreational fishery are incidental to hatchery fish harvest   No phenotypic traits appear to be at risk as a result of this activity.  The risk rating is low for all traits.
Hatcheries:  One steelhead hatchery facility is operated within the population on Little Sheep Creek.  Natural and hatchery-origin fish are trapped and collected for broodstock at this facility.  The facility allows for trapping and collection across the entire run.  The broodstock management plan allows for removal of 50% of the natural-origin fish annually.  Fish are collected randomly by sex in relation to run-timing and size.  All natural-origin fish that are trapped and not retained for broodstock are released above the weir to spawn naturally.  The natural-origin returns to Little Sheep Creek represent only a small proportion of the total abundance in the Imnaha River population.  The hatchery operations impose minimal to no risks of selective mortality to natural-origin fish.  We have rated the hatchery impact on this population as low risk for all traits.  
Habitat:  Habitat conditions within some areas in the population have been altered.  The primary potential selective mortality factors are related to decreased flows and increased temperatures.  Although these factors have reduced to a small degree the opportunity for summer rearing and movement in the summer, these changes would pose minimal selective mortality on a negligible component of the population.  Therefore, these changes appear to have negligible impacts on any phenotypic traits and we have rated the risk of selective effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated low for all traits, therefore the overall selectivity rating for the Imnaha River steelhead population is low risk.









Spatial Structure and Diversity Summary
The combined spatial structure/diversity rating for the Imnaha River steelhead population is Moderate Risk (Table 4.3.1–4).  The rating for Goal A (allowing natural rates and level of spatially mediated processes) was very low risk.  The current spawner distribution mirrors the historic distribution.  Spawning is distributed broadly from lower river tributaries to the headwaters in the South Fork Imnaha River.  There has been no significant increase or decrease in gaps and there is good continuity between spawning areas.
The rating for Goal B (maintaining natural levels of variation) was moderate risk, primarily driven by the high risk rating for spawner composition.  The spawner composition rating was high risk due to the high within-population hatchery fraction and the classification of the hatchery program as not using “best management practices.”  
Table 4.3.1– 4.   Imnaha River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk  (1)
	Moderate Risk
(Mean = 0.5)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk 
(-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	







Overall Viability Rating
The Imnaha River summer steelhead population does not meet viability criteria.  However, the population does meet criteria to be rated as MAINTAINED (Figure 4.3.1–7).  Overall abundance and productivity is tentatively rated at Moderate Risk, primarily as a result of uncertainty in current abundance estimates.  If the productivity estimate from Camp Creek represents the total population, the abundance/productivity risk is between moderate and low depending on the abundance.  It is critical that population abundance estimation methods are developed and implemented in the future to provide data needed to assess abundance and productivity.  Overall spatial structure and diversity is also rated at Moderate Risk.  It is possible that the population may reach viable status with additional monitoring for abundance data that better represent the entire population.  Significant improvements in both abundance/productivity and spatial structure/diversity risk ratings would allow this population to be classified as highly viable.  
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
(<1%)
	HV
	HV
	V
	M*

	
	Low
(1-5%)
	V
	V
	V
	M*

	
	Moderate
(6 – 25%)
	M*
	M*
	M*
Imnaha River?
	HR

	
	High
(>25%)
	HR
	HR
	HR
	HR


Figure 4.3.1– 7.  Imnaha River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M*– Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).



Data Summary – Camp Creek index area (in the Imnaha River Summer Steelhead Population)
Data type:  Redd count expansions
SAR:  Snake River steelhead SAR series (C. Petrosky, Idaho Department of Fish & Game)
Table 4.3.1– 5.  Population-wide data not available for the Imnaha River summer steelhead population.  Therefore, abundance and productivity data from the Camp Creek index area were used for curve fits and R/S analysis.  Bold values (1980-1999) were used in analyses (not delimited).
[image: ]
Table 4.3.1– 6.  Population-wide data not available for the Imnaha River summer steelhead population. Therefore, Camp Creek index area geometric mean abundance and productivity estimates were used as a surrogate (the value used for current productivity is shown in a box).
[image: ]
Table 4.3.1– 7.  Population-wide data not available for the Imnaha River summer steelhead population.  Therefore, Camp Creek index area stock-recruitment curve fit parameter estimates were used as a surrogate.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: ]

[image: Plot shows natural returns (not adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]

















Figure 4.3.1– 8.  Camp Creek summer steelhead population (surrogate for Imnaha River population) stock recruitment curves.  All available data were used in estimating the current productivity.  Data were not adjusted for marine survival.

[image: Plot shows natural returns (adjusted for marine survival) versus total parent spawners.  Hockey Stick, Ricker, Beverton Holt and Random Walk fits are shown.]

















Figure 4.3.1– 9.  Camp Creek summer steelhead population (surrogate for Imnaha River population) stock recruitment curves.  All available data were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 4.4.1–2) and fitting a capacity estimate to the data series.
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Current Status Summary – Clearwater River Summer Steelhead MPG
[image: small_clearwater_sthd2]The Clearwater River MPG includes six independent populations (Figure 4.4–1), consisting of five extant populations and one historic population whose habitat was blocked by the construction of Dworshak Dam. Based on geography (basin topography) and several scattered genetic samples, fish in this subbasin are defined as a single major group. However, the Clearwater River includes substantial life-history diversity because it supports populations traditionally classified as both A-run and B-run.  Figure 4.4– 4.  Clearwater River MPG steelhead populations.  See Table 4–1 for Map Population Codes.

Independent populations in the Clearwater River MPG include the Lochsa River, Lolo Creek, Lower Mainstem Clearwater River, Selway River, South Fork Clearwater River and the historic North Fork Clearwater Creek.  As defined by the ICTRT (2007), the North Fork Clearwater Creek has been classified as very large in size and complexity, while the Lower Mainstem Clearwater River, Lochsa River and Selway River have been classified as large populations.  The South Fork Clearwater River has been classified as an intermediate population and the Lolo Creek population is considered basic in size and complexity.
Since there are six populations in the Clearwater River MPG, at least three must be viable for the MPG to be considered viable in accordance with ICTRT viability criterion #1.  However, the ICTRT criteria for population size-classes and life history strategies cannot be met with only three viable populations because of the distribution of those parameters across the five extant populations.  Four of the five extant populations must be viable for the MPG to be deemed viable.  The North Fork Clearwater Creek population was blocked by the construction of Dworshak Dam and is currently maintained only as a hatchery population.  Therefore, the North Fork Clearwater Creek population is not included in any viability scenarios for the MPG and the status of only five of the six populations is considered when assessing MPG-level viability.
A particular population may appear in every viable MPG scenario when applying the ICTRT MPG-level criteria because of unique characteristics of the population.  The Lower Mainstem Clearwater River population in this MPG appeared in every viable MPG scenario because it is the only A-run type population in the MPG (criterion #6 - life history strategy).  Therefore, this population must be included in the minimum set of three viable populations to reach recovery.  The inclusion of the Lower Mainstem Clearwater River population partially satisfies the population size-class criterion (#3) of needing at least one viable population from the very large or large populations historically present in an MPG.   The remaining four extant populations in the MPG include three classified as the intermediate category and one as basic.  The size-class criterion would be satisfied by achieving viable status for a combination of any two populations out of the South Fork Clearwater River, Lochsa River and Selway River set.  The Lolo Creek population is the only basic-sized population in the MPG; however, more importantly (uniquely), Lolo Creek supports both A-run and B-run types.  Strict interpretation of the ICTRT criteria would require that the Lolo Creek population be improved to viable to meet the MPG major life history diversity requirement.  However ensuring that both A run and B run type steelhead populations are meeting viable status within the MPG could also address the intent of the life history component of the ICTRT MPG criteria.
Independent population viability assessments were completed for five of the six populations in the MPG and are summarized in later sections.  Status of the North Fork Clearwater Creek population was not assessed since access to the entire historic habitat is currently blocked by Dworshak Dam.  The Clearwater River steelhead MPG currently does not meet MPG-level viability criteria.  For the MPG to be considered viable, a minimum of four of the five extant independent populations in the MPG must be considered viable.  The recovery planning objective for the MPG is for the Lower Mainstem Clearwater River, Lolo Creek, Lochsa River and South Fork Clearwater River populations to be rated as viable and one must be rated as highly viable.  Currently, none of the five extant populations in the MPG meet population level viability criteria (Table 4.4–1).
Table 4.4– 1.  Viability assessments for Snake River steelhead populations in the Clearwater River MPG
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Lower Main. Clearwater R.
	Extant
	Insufficient data
	1,500
	Insufficient data
	
	Moderate
	Very Low
	Low
	Low
	MAINTAINED

	South Fork Clearwater R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Lolo Creek
	Extant
	Insufficient data
	500
	Insufficient data
	
	High
	Low
	Moderate
	Moderate
	HIGH RISK

	Selway R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	High
	Very Low
	Low
	Low
	HIGH RISK

	Lochsa R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	High
	Very Low
	Low
	Low
	HIGH RISK



Of particular concern in the Clearwater River steelhead MPG is the High Risk rating for the combined abundance and productivity (A/P) viable salmonid population (VSP) parameters.  Although a relatively small increase in average intrinsic productivity would be necessary to achieve a moderate A/P rating, relatively large increases in a combination of abundance and productivity would be required to exceed the viability curve representing low risk (less than 5% risk of quasi-extinction over 100 years).   The A/P risk of at least four populations must be reduced before the MPG can be considered viable.  
Populations were characterized at either Low Risk or Moderate Risk for spatial structure and diversity (SS/D) criteria, a result of the large geographic size of most populations and similar effects operating across the MPG.  The SS/D risk is sufficiently low for any population to achieve viable status, and three populations could potentially achieve highly viable status.  There is concern that lack of genetic data may have resulted in characterizing risk as too low for the Lolo Creek and South Fork Clearwater River populations, areas with high hatchery influence.  Special attention should be paid to this particular issue since four populations need to be viable for the MPG to be viable.  The composite risk ratings for spatial structure and diversity (SS/D) are summarized across the Clearwater River MPG in Table 4.4–2.  Viability assessments for the individual populations in the MPG are summarized in Figure 4.4–2.  

	

	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High
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Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M

	
	Low
 (1-5%)
	V
	V
	V
	M
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(6 – 25%)
	M
	M
Lower Main.
	M
	HR
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	HR
	HR
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	HR
South Fork
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Figure 4.4– 5.  Clearwater River MPG steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – at High Risk (does not meet viability criteria).



Table 4.4– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Clearwater River MPG steelhead populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Lower Main. Clearwater R.
	VL
	L
	VL
	L
	L
	VL
	M (a.3)
	VL
	L

	South Fork Clearwater R.
	VL
	L
	M
	L
	L
	L
	H (a.3)
	L
	L

	Lolo Creek
	L
	L
	VL
	L
	L
	M
	H (a.3)
	L
	L

	Selway R.
	VL
	VL
	VL
	L
	L
	VL
	L
	L
	L

	Lochsa R.
	VL
	VL
	VL
	L
	L
	VL
	L
	L
	L


 (a.3): Due to influence of naturally spawning hatchery-origin fish out of the population (within-MPG).
[bookmark: _Toc205106071]

[bookmark: _Toc441244718]Current Status Assessment – Lower Mainstem Clearwater River Summer Steelhead Population
The Lower Mainstem Clearwater River summer steelhead population (Figure 4.4.1–1) is one of five populations within the Clearwater River MPG within the Snake River steelhead DPS. 

[image: CRLMAsteelhead-msa-landscape]
Figure 4.4.1– 1.  Lower Mainstem Clearwater River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Lower Mainstem Clearwater River population as “large” in size and complexity based on historical habitat potential (Table 4.4.1–1; ICTRT 2007).  A steelhead population classified as large has a mean minimum abundance threshold of 1,500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.


 Table 4.4.1– 1.  Lower Mainstem Clearwater River summer steelhead basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	6,848

	Stream lengths km (total) a
	2,426

	Stream lengths km (below natural barriers) a
	1,677

	Branched stream area weighted by intrinsic potential (km2)
	3.927

	Branched stream area km2 (weighted and temp. limited) b
	2.527

	Total stream area weighted by intrinsic potential (km2)
	7.430

	Total stream area weighted by intrinsic potential (km2) temp limited b
	4.533

	Size / Complexity category
	Large / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	6

	Number of minor spawning areas (MiSAs)
	5


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  There are no methods (weirs, traps, etc.) or surveys to enumerate adult abundance in the population.  Surveys of juvenile density or abundance are conducted in some stream reaches.  Large numbers of hatchery-origin steelhead pass through the population in the mainstem Clearwater River, both as juveniles and adults.  Those fish originate from hatchery programs upstream of the population.  It is unknown how many migrating juvenile steelhead cease their migration and become freshwater residents in this population or the number of upstream migrating adults that stop short of the release locations and spawn in the population. 
For Snake River A-run steelhead populations lacking in direct abundance and productivity data, we developed preliminary estimates representing an average population of this run type using Lower Granite Dam natural-origin steelhead counts.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, National Marine Fisheries Service, personal communication).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  The average size category across all nine populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
A limited number (mean 3, range 1-5) of juvenile density monitoring sections were sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the lower elevation A-run streams.  The mean density of the lower elevation A-run steelhead (9.88 parr/100 m2) and productivity (1.37) were higher than for other Idaho steelhead population groupings (App. Table B2-2 and B2-3).  The higher mean density and productivity inferred from juvenile data appear consistent with the relatively higher steelhead escapement and productivity patterns observed for the relatively low elevation, A-run steelhead population in Joseph Creek.
Spatial Structure and Diversity
The ICTRT has identified six major spawning areas (MaSAs) and five minor spawning areas (MiSAs) within the Lower Mainstem Clearwater River summer steelhead population.  Spawning is distributed widely across the population and occurs in all major and minor spawning areas.  All major tributaries and numerous small tributaries are currently utilized (Figure 4.4.1–1). Mainstem areas are not utilized for spawning.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  Potlatch has the greatest proportion of the major spawning areas at 23%.  There are fractions of all spawning areas that may be subject to temperature limitations (except Orofino and Jim Ford).
]Figure 4.4.1– 2.  Lower Mainstem Clearwater River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.




Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Lower Mainstem Clearwater River summer steelhead population has six MaSAs (Potlatch, Lower South Fork tributaries, Big Canyon, Lapwai, Clear, and Lawyer) and five MiSAs (Figure 4.4.1–2).  This metric is rated very low risk.
A.l.b.  Spatial extent or range of population
Habitat use by steelhead was determined from steelhead redd counts and juvenile surveys conducted by the Idaho Department of Fish and Game (IDFG).  Redd count data for the population is very limited, especially with respect to the number and frequency of surveys.  The data show widely distributed utilization.  Although a very low risk rating for this metric could be inferred from the data, the metric is rated as low risk.  The redd distribution data is not current and may not reflect the true current status of the population.  Because of this uncertainty in the data the higher risk rating was applied.
[image: CRLMAsteelhead-use-landscape-ver2]
Figure 4.4.1– 3.  Lower Mainstem Clearwater River summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been little change in gaps between spawning aggregates when comparing current and historic distributions.  The population is rated at very low risk because all historical MaSAs are occupied, gap distance and continuity have changed little, and there has been no increase in distance between this population and other populations in the MPG or DPS. 
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  Anthropogenic impacts have resulted in changes in water flow (volume and timing) and temperature from historic conditions.  Migration pathways and continuity of habitat for juvenile steelhead have likely been influenced by these flow and temperature changes.  Some middle and lower mainstem reaches may become uninhabitable during summer low flow periods.  Although flow and temperature changes may have influenced life history strategies, it is not likely they have influenced major life history strategies or pathways and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  The changes in flow patterns and temperature profiles discussed above (metric B.1.a) have likely reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration, as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds has likely not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has shifted from historic conditions due to temperature effects, but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  The ICTRT analysis of available information revealed differentiation among sub-components within the population and clustering of those sub-components within the Clearwater River MPG.  The within-population grouping was hierarchically consistent with the geographical arrangement, and samples showed no similarity to the single hatchery sample available.  The metric was rated very low risk.
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin.  Some qualitative information on spawner composition can be obtained from an analysis of coded-wire tags (CWTs) recovered from harvested fish.  However, the location of this population is such that large numbers of hatchery fish swim through the population when migrating to their original release (home) site, and many are intercepted during this migration.  Only hatchery-origin steelhead have CWTs and can be harvested in recreational fisheries; therefore it is not possible to determine if natural-origin strays are entering the population. 
From 1978-2004, a total of 1,757 CWTs were recovered within the population from known-origin hatchery steelhead.  Those fish are allocated to each of the categories as follows.  Only actual recoveries are reported here; no expansions were made for proportion of release groups tagged or sampling rates.
(1) Out-of-DPS spawners:  Twenty-three steelhead (1.3% of all CWTs recovered from 1978-2004) were out-of-DPS strays and were determined to originate from the Touchet and Walla Walla rivers in the Mid-Columbia DPS.  However, the steelhead released into these rivers were Lyons Ferry Hatchery stock, which was sourced primarily or exclusively from Snake River steelhead.  This metric is rated at low risk.
(2) Out-of-MPG spawners from within the DPS:  A total of 263 CWT recoveries (15.0% of all CWTs recovered from 1978-2004) originated from within the Snake River DPS but from outside the Clearwater River MPG.  Eighty-nine (33.8%) of those CWTs were from the Lower Snake River MPG, and most of those were Lyons Ferry Hatchery stock.  These fish migrated to and were intercepted at a point substantially upstream of their home site.  It is not known whether or not these types of strays would migrate back downstream prior to spawning or would spawn within the population. Seven (2.7%) of the CWTs were recovered from fish released in the Snake River downstream of Hells Canyon Dam, 121 (46.0%) originated from releases in the Grande Ronde River and Imnaha River MPGs and 46 (17.5%) originated from releases in the Salmon River MPG.  It is likely that a number of these fish were intercepted while seeking cool water refuge in the Clearwater River before continuing their migration up the Snake River.  This metric is rated at low risk. 
(3) Out-of-population spawners from within the MPG:  Of all CWTs recovered in the Lower Mainstem Clearwater River population from 1978-2004, 1,471 (83.7%) originated from outside the population but from within the Clearwater River MPG.  It is incorrect to categorize these fish as strays however, because they were released as juveniles at locations upstream of the population and must migrate through this population to reach their release location.  This metric is rated at moderate risk. 
(4) Within-population hatchery spawners:  There is no within-population hatchery program, nor is there an A-run hatchery program in the MPG, therefore this metric is rated at very low risk.
Overall spawner composition was rated at moderate risk due to the persistent presence of out-of-population hatchery fish known to enter the population and the high degree of uncertainty regarding the contribution of those fish to natural spawning.  Also, in recent years, unmarked hatchery steelhead have been released in many locations for supplementation purposes.  Because these fish are not marked with an adipose fin clip, they are not susceptible to recreational harvest.  These releases will increase the number of hatchery-origin fish spawning naturally as this supplementation is planned to continue indefinitely.
B.3.a.  Distribution of population across habitat types
The Lower Mainstem Clearwater River steelhead population intrinsic potential habitat was historically distributed across 13 ecoregions (Table 4.4.1–3).  The ICTRT criteria for this metric consider only ecoregions that contained more than 10% of the weighted spawning area for a population.  If the habitat were equally distributed across all ecoregions, none would be considered in this metric.  Considering the distribution of current spawning across the ecoregions and the large number of ecoregions, this metric was rated very low risk.
[image: CRLMAsteelhead-eco-landscape-ver3]
Figure 4.4.1– 4.  Lower Mainstem Clearwater River summer steelhead population spawning distribution across EPA level IV ecoregions.




Table 4.4.1– 2.  Lower Mainstem Clearwater River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dissected Loess Uplands
	7.2
	13.5

	Palouse Hills
	0.2
	0.0

	Nez Perce Prairie
	3.7
	3.0

	Lower Snake and Clearwater Canyons
	12.1
	4.7

	Canyons and Dissected Highlands
	0.4
	0.8

	Grassy Potlatch Ridges
	4.3
	2.2

	Clearwater Mountains and Breaks
	0.1
	0.0

	Lower Clearwater Canyons
	60.2
	67.2

	Weippe Prairie
	1.4
	1.4

	St. Joe Schist-Gneis Zone
	0.8
	0.6

	N. Idaho Hills and Low Relief Mtns.
	3.0
	3.3

	Lochsa-Selway Clearwater Canyons
	4.7
	0.0

	South Clearwater Forested Mountains
	1.9
	3.3



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  
There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Lower Mainstem Clearwater River steelhead population is low risk.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Lower Mainstem Clearwater River summer steelhead population (Table 4.4.1–4).  This risk rating is driven by the diversity metrics and is most influenced by spawner composition and the selective impacts of hatchery actions.  There is a concern that the risk rating may be increased to moderate, pending a more in-depth assessment of spawner composition and harvest impacts.
Table 4.4.1– 3.  Lower Mainstem Clearwater River summer steelhead population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 1.67)
	Very Low Risk 
(Mean = 1.67)
	Low Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	M (0)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	VL (2)
	VL (2)
	VL (2)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	









Overall Viability Rating
The Lower Mainstem Clearwater River summer steelhead population does not meet viability criteria but does qualify to be rated as MAINTAINED (Figure 4.4.1–5); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Since overall spatial structure and diversity is rated at Low Risk, this population has the potential to achieve a highly viable status with significant improvements in abundance and productivity.    
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
(<1%)
	HV
	HV
	V
	M

	
	Low
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
Lower Mainstem Clearwater River *
	M
	HR

	
	High
(>25%)
	HR
	HR
	HR
	HR


Figure 4.4.1– 5.  Lower Mainstem Clearwater River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).  
* – Abundance and productivity rating for this population is based on a surrogate dataset for A-run steelhead at Lower Granite Dam.  

[bookmark: _Toc205106073][bookmark: _Toc441244719]
Current Status Assessment – South Fork Clearwater River Summer Steelhead Population      
The South Fork Clearwater River steelhead population (Figure 4.4.2–1) is one of five populations within the Clearwater River MPG within the Snake River steelhead DPS. 

[image: CRSFCsteelhead-msa-landscape]
Figure 4.4.2– 1.  South Fork Clearwater River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the South Fork Clearwater River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.4.2–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the South Fork Clearwater River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner at the minimum abundance threshold 
Table 4.4.2– 1.  South Fork Clearwater River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,252

	Stream lengths km (total) a
	1,339

	Stream lengths km (below natural barriers) a
	847

	Branched stream area weighted by intrinsic potential (km2)
	1.647

	Branched stream area km2 (weighted and temp. limited) b
	1.647

	Total stream area weighted by intrinsic potential (km2)
	2.618

	Total stream area weighted by intrinsic potential (km2) temp limited b
	2.618

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	4


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.   For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  The B-run surrogate dataset was generated using the time series of B-run natural-origin fish at Lower Granite Dam (TAC 2002) and dividing by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  The average size category across all nine populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
Recent year natural spawners include returns originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
An average of 22 juvenile density monitoring sections (range 4-30) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the Clearwater River B-run steelhead.  The mean density of the Clearwater River B-run steelhead (3.40 parr/100 m2) and productivity (0.69) were similar to Salmon River B-run steelhead (App. Table B2-2 and B2-3).
Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and four minor spawning areas (MiSAs) within the South Fork Clearwater River steelhead population.  There are no modeled temperature limitations for the MaSA in this population.  Spawning is widely distributed throughout the population and has been documented in all of the larger tributaries to the South Fork Clearwater River.  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper South Fork Clearwater and Newsome major spawning areas contain the greatest proportion of intrinsic potential habitat (34% each).]
Figure 4.4.2– 2.   South Fork Clearwater River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The South Fork Clearwater River steelhead population contains three MaSAs and four MiSAs (Figure 4.4.2–1).  There is extensive and complex branching of the spawning areas within the population.  The metric is rated very low risk.
A.l.b.  Spatial extent or range of population
Habitat use by steelhead was determined from steelhead redd counts and juvenile surveys conducted by the Idaho Department of Fish and Game (IDFG).  Redd count data are very limited, especially with respect to the number and frequency of surveys.  Those surveys indicate spawning is occurring in a large portion of the mainstem South Fork Clearwater River and in numerous tributaries (Figures 4.4.2–1 and 3).  Although a very low risk rating for this metric could be inferred from the data, the metric is rated as low risk.  The redd distribution data are not current and may not reflect the true current status of the population.  Because of this uncertainty in the data the higher risk rating was applied.
[image: CRSFCsteelhead-use-landscape-ver2]Figure 4.4.2– 3.  South Fork Clearwater River summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been very little or no change in gaps between spawning aggregates when comparing current and historic distributions.  However, the population is rated at moderate risk because the Johns Creek MiSA, at the downstream-most extent of the population, is not currently occupied.  Loss of occupancy in that MiSA results in a gap between this and adjacent populations greater than the threshold established for this metric.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  Anthropogenic impacts have resulted in habitat changes from historic conditions.  Fish movement pathways and continuity of habitat for juvenile steelhead have likely been influenced by flow and temperature changes.  Although flow and temperature changes may have influenced life history strategies, it is not likely they have influenced any major life history strategies or pathways, and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is presumed that both A-run and B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  The changes in flow patterns and temperature profiles discussed above (metric B.1.a) likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed; however, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, though the magnitude of the change is unknown.  The population is rated low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).
This metric has tentatively been rated as low risk.  This population was clearly differentiated from other populations and demonstrated no similarity to the single hatchery sample.  Further analysis is necessary because of the extensive releases of hatchery fish and the release of out-of-population hatchery fish into the population.
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin.  Significant to the assessment of spawner composition for this population is the long history of outplanting hatchery steelhead.  Steelhead fry, fingerlings, smolts and adults have been released into the population since at least 1969.  The majority (possibly up to 100%) of released fish were Dworshak Hatchery B-run stock.  Some of the hatchery fish releases are for harvest augmentation, and there is substantial harvest of these fish within and outside of the population.  All fish released for harvest augmentation are marked with an adipose fin clip.  In recent years unclipped hatchery steelhead smolts were released for supplementation purposes; these releases are expected to continue into the near-term.  The contribution of supplementation releases and unharvested marked hatchery fish to natural production is unknown.
(1) Out-of-DPS spawners:  There are no data so this metric was rated very low risk.  The number of out-of-DPS strays in the population likely is zero or negligible, based on observations in the downstream Lower Mainstem Clearwater River steelhead population.
(2) Out-of-MPG spawners from within the DPS:  There are no data so this metric was rated very low risk.  
(3) Out-of-population spawners from within the MPG:  Neither the occurrence nor the number of out-of-population, within-MPG strays is known.  However, out-of-MPG hatchery steelhead are deliberately released into the population under current management programs to supplement the natural population.  This metric is rated as high risk because of the duration (multiple generations) of supplementation releases and the potential for the naturally spawning population to consist of a high proportion of hatchery-origin fish.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, so this population was rated very low risk for this metric.
The overall spawner composition metric is rated high risk as a result of the persistence of naturally spawning hatchery-origin strays that originate from within the MPG but from outside the South Fork Clearwater River population.








B.3.a.  Distribution of population across habitat types
The South Fork Clearwater River steelhead population intrinsic potential habitat was historically distributed across the South Clearwater Forested Mountains ecoregion (Figure 4.4.2–4 and Table 4.4.2–2).  This population was rated at low risk for this metric as there was no substantial change in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.4.2– 4.  South Fork Clearwater River summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.4.2– 2.  South Fork Clearwater River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	South Clearwater Forested Mountains
	100.0
	100.0




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest on B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook salmon (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead that pass Bonneville Dam between July 1 and October 31 that have a fork length of 78 cm or greater are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag (CWT) recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 vs. ocean age-1 B-run steelhead.  Given the difference in size distribution across ages for B-run steelhead males vs. females, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (i.e., ocean age-2) B-run steelhead, the trait rating could increase to moderate. 
There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  
There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat: Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have  negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the South Fork Clearwater River steelhead population is low risk.













Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the South Fork Clearwater River summer steelhead population (Table 4.4.2–3).  This risk rating is driven by the large numbers, and potentially high proportions, of hatchery-origin steelhead in the population.  
Table 4.4.2– 3.  South Fork Clearwater River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Low Risk
(Mean = 1)
	Low Risk 
(Mean = 1)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Moderate Risk
(Mean = 0.5)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1) 
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	H (-1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	

















Overall Viability Rating
The South Fork Clearwater River summer steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.4.2–5).  Overall abundance and productivity is tentatively rated at High Risk.  Substantial improvements in the amount of data on abundance and productivity of the South Fork Clearwater River steelhead population will need to occur before the population can be considered maintained or viable. The overall spatial structure and diversity rating is at Moderate Risk, primarily due to the presence of hatchery fish in the population.  Improvement of this rating to low risk, along with significant improvements in the abundance and productivity rating would be necessary to allow this population to potentially achieve a highly viable status.  
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Figure 4.4.2– 5.  South Fork Clearwater River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Lolo Creek Summer Steelhead Population
The Lolo Creek summer steelhead population (Figure 4.4.3–1) is one of five populations within the Clearwater River MPG within the Snake River steelhead DPS. 

[image: CRLOLsteelhead-msa-landscape]
Figure 4.4.3– 1.  Lolo Creek summer steelhead population boundary major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lolo Creek population as “basic” in size and complexity based on historical habitat potential (Table 4.4.3–1; ICTRT 2007).  A steelhead population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  

 Table 4.4.3– 1.  Lolo Creek summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	628

	Stream lengths km (total) a
	373

	Stream lengths km (below natural barriers) a
	284

	Branched stream area weighted by intrinsic potential (km2)
	0.461

	Branched stream area km2 (weighted and temp. limited) b
	0.461

	Total stream area weighted by intrinsic potential (km2)
	0.779

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.779

	Size / Complexity category
	Basic / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.  
Current Abundance and Productivity
Current total abundance (number of adult spawners in natural production areas) is unknown for this population.  The Lolo Creek population includes spawning and rearing habitats at two relatively distinct elevation levels and is believed by IDFG to support both A and B run components. For extant Snake River steelhead A and B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  The B-run surrogate dataset was generated using the time series of B-run natural-origin fish at Lower Granite Dam (TAC 2002) and dividing by eight (the number of extant B-run populations above the dam).  The average A run surrogate population was calculated by subtracting estimated returns to the Grande Ronde populations from the Lower Granite aggregate A run estimate.  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  The average size category across all Idaho steelhead populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
We provide sets of parameter estimates and statistics with and without adjustment for variations in annual smolt-to-adult (SAR) survival rates.  Variation among years in SAR potentially accounts for a significant portion of the variation in R/S.  Theoretically, accounting for the effect of annual variations in SAR should reduce the uncertainty in estimates of average productivity and capacity parameters generated through the stock recruitment fits.  It is important to note that the variance in annual return rates reflected in the SAR series must be accounted for in assessing the long-term viability of a population.   
Recent year natural spawners include returns originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSAs) within the Lolo Creek steelhead population.  There are no modeled temperature limitations for the MaSA in this population.  A limited number of spawner surveys have been conducted across the population.  Those surveys indicate spawning is occurring throughout Lolo Creek and in the tributaries Yakus, Eldorado, Yoosa, Hemlock and Musselshell creeks.  
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
As described above, there is only one MaSA in the population; however, the total intrinsic potential habitat in the population is equivalent to approximately 1.8 MaSAs.  The metric is rated low risk because of the fairly extensive branching provided by the tributaries to Lolo Creek and the relatively large amount of intrinsic potential habitat.  











A.l.b.  Spatial extent or range of population
Habitat use by steelhead was determined from steelhead redd counts and juvenile surveys conducted by the Idaho Department of Fish and Game (IDFG).  Redd count data for the population is very limited, especially with respect to the number and frequency of surveys.  The data shows widely distributed utilization.  Although a very low risk rating for this metric could be inferred from the data, the metric is rated as low risk.  The redd distribution data are not current and may not reflect the true current status of the population.  Because of this uncertainty in the data, the higher risk rating was applied.  
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Figure 4.4.3– 2.  Lolo Creek summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
It is not possible to assess change in gaps between spawning aggregates when comparing current and historic distributions because there is only one MaSA.  The population is rated at very low risk because the historical MaSA is occupied and there has been no increase in distance between this population and other populations in the MPG or DPS.  
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  Anthropogenic impacts have resulted in habitat changes from historic conditions.  Fish movement pathways and continuity of habitat for juvenile steelhead have likely been influenced by flow and temperature changes.  Although flow and temperature changes may have influenced life history strategies, it is not likely they have influenced major life history strategies or pathways and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is presumed that both A-run and B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.  
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  The changes in flow patterns and temperature profiles discussed above (metric B.1.a) have likely reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds has likely not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, though the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.  
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  No genetic data were available for this population; therefore the metric was rated moderate risk.  
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin.  Significant to the assessment of spawner composition for this population is the long history of outplanting hatchery steelhead.  Steelhead fry, fingerlings, smolts and adults have been released into the population since 1977.  All releases were Dworshak Hatchery B-run stock.  
(1) Out-of-DPS spawners:  There are no data so this metric was rated very low risk.  The number of out-of-DPS strays in the population likely is zero or negligible, based on observations in the downstream Lower Mainstem Clearwater River steelhead population.  
(2) Out-of-MPG spawners from within the DPS:  There are no data so this metric was rated very low risk.  
(3) Out-of-population spawners from within the MPG:  Neither the occurrence nor the number of out-of-population, within-MPG strays is known.  However, out-of-MPG hatchery steelhead are deliberately released into the population under current management programs to supplement the natural population.  This metric is rated as high risk because of the duration (multiple generations) of supplementation releases and the potential for the naturally spawning population to consist of a high proportion of hatchery-origin fish.  
(4) Within-population hatchery spawners: Aside from the supplementation releases discussed above, there is no within-population hatchery program; therefore this population was rated very low risk for this metric.
The overall spawner composition metric is rated high risk due to the high risk of out-of-population, within-MPG strays that spawn naturally in this population.

B.3.a.  Distribution of population across habitat types
The Lolo Creek steelhead population intrinsic potential habitat historically was distributed across three ecoregions (Table 4.4.3–2 and Figure 4.4.3–3).  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.  
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Figure 4.4.3– 3.  Lolo Creek summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.4.3– 2.  Lolo Creek summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Clearwater Mountains and Breaks
	60.3
	54.4

	Lower Clearwater Canyons
	11.1
	13.9

	Weippe Prairie
	28.5
	31.7


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The Lolo Creek steelhead population includes habitats that likely support A and B-run types.  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  The primary fishery harvest on B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook salmon (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead that pass Bonneville Dam between July 1 and October 31 that have a fork length of 78 cm or greater are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag (CWT) recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 vs. ocean age-1 B-run steelhead.  Given the difference in size distribution across ages for B-run steelhead males vs. females, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (i.e., ocean age-2) B-run steelhead, the trait rating could increase to moderate. 
There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  
There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
 Habitat:  Habitat changes resulting from land use activities in the basin may impose some selective mortality, though the extent is unknown.  It is likely that any selective mortality impacts would affect a non-negligible portion of the population.  The habitat impact is rated as low risk on all phenotypic traits.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Lolo Creek steelhead population is low risk.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Lolo Creek steelhead population (Table 4.4.3–4).  This risk rating is driven by the moderate risk rating for genetic variation (due to no available data).  Analysis of genetic data from the population may not result in a lower risk rating because of the influence of hatchery fish in the population.  
Table 4.4.3– 3.  Lolo Creek summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean= 1. 33)
	Low Risk 
(Mean= 1. 33)
	Moderate Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk (0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	H (-1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Lolo Creek summer steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.4.3–4).  Overall abundance and productivity is tentatively rated at High Risk.  Substantial improvements in the amount of data on abundance and productivity of the Lolo Creek A-run/B-run steelhead population will need to occur before the population can be considered maintained or viable.  The overall spatial structure and diversity rating is at Moderate Risk.  Improvement of this rating to low risk, along with significant improvement in the rating for abundance and productivity, would be necessary to allow this population to potentially achieve a highly viable status.  
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Figure 4.4.3– 4.  Lolo Creek summer steelhead population risk ratings integrated across the four viable salmonid (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Selway River Summer Steelhead Population
The Selway River steelhead population (Figure 4.4.4–1) is one of five populations within the Clearwater River MPG within the Snake River steelhead DPS. 
[image: CRSELsteelhead-msa-landscape]
Figure 4.4.4– 1.  Selway River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Selway River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.4.4–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Selway River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner at the minimum abundance threshold. 

 Table 4.4.4– 1.  Selway River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	5,208

	Stream lengths km (total) a
	2,339

	Stream lengths km (below natural barriers) a
	1,437

	Branched stream area weighted by intrinsic potential (km2)
	2.976

	Branched stream area km2 (weighted and temp. limited) b
	2.976

	Total stream area weighted by intrinsic potential (km2)
	4.997

	Total stream area weighted by intrinsic potential (km2) temp limited b
	4.997

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	7

	Number of minor spawning areas (MiSAs)
	6


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.  
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  The B-run surrogate dataset was generated using the time series of B-run natural-origin fish at Lower Granite Dam (TAC 2002) and dividing by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  The average size category across all nine populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
Recent year natural spawners include returns originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
An average of 17 juvenile density monitoring sections (range 3-26) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the Clearwater River B-run steelhead.  The mean density of the Clearwater River B-run steelhead (3.40 parr/100 m2) and productivity (0.69) were similar to Salmon River B-run steelhead (App. Table B2-2 and B2-3).
Spatial Structure and Diversity
The ICTRT has identified seven major spawning areas (MaSAs) and six minor spawning areas (MiSAs) within the Selway River steelhead population.  Spawning is widely distributed across the population and spawning use has been documented in all MaSAs and MiSAs.  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Selway major spawning area contains the greatest proportion of intrinsic potential habitat (21%).  The six minor spawning areas combined contain less than 10% of the intrinsic potential habitat.]Figure 4.4.4– 2.  Selway River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).


























Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Selway River steelhead population contains seven MaSAs and six MiSAs.  There is extensive and complex branching of the spawning areas within the population.  The metric is rated very low risk.  
A.l.b.  Spatial extent or range of population
Habitat use by steelhead was determined from steelhead redd counts and juvenile surveys conducted by the Idaho Department of Fish and Game (IDFG).  Redd count data for the population is very limited, especially with respect to the number and frequency of surveys.  The data show widely distributed utilization, and this metric was rated as very low risk.  The redd distribution data is not current and may not reflect the true current status of spawning utilization.  Because of the extensive amount of branching in the population and the large numbers of MiSAs and MaSAs, recent use surveys are thought to accurately reflect current risk.  
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Figure 4.4.4– 3.  Selway River summer steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no or very little change in gaps between spawning aggregates when comparing current and historic distributions.  The population is rated at very low risk because all historical MaSAs are occupied, gap distance and continuity have changed none or little, and there has been no increase in distance between this population and other populations in the MPG or DPS.  
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  Anthropogenic impacts have resulted in habitat changes from historic conditions; however, it is not likely those habitat changes have influenced any major life history strategies or pathways and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is presumed that only B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in reaches downstream of the population boundary likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed; however, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, though the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.  
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  Some fine-scale spatial structure was evident within the Selway River population.  Geographically consistent clustering patterns were observed in microsatellite data, both within and between populations.  This metric was rated very low risk.  
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin.  There is no fishery on adult steelhead in the Selway River drainage, thus there is no direct information about spawner composition for the population.  
(1) Out-of-DPS spawners:  There are no data so this metric was rated very low risk.  The number of out-of-DPS strays in the population likely is zero or negligible, based on observations in the downstream Lower Mainstem Clearwater River steelhead population.  
(2) Out-of-MPG spawners from within the DPS:  There are no data so this metric was rated very low risk.  
(3) Out-of-population spawners from within the MPG:  Neither the occurrence nor the number of out-of-population, within-MPG strays is known.  Out-of-MPG hatchery steelhead are deliberately released into populations downstream of the Selway River population under current management programs for harvest augmentation and to supplement natural populations.  This metric is rated as low risk because of the duration (multiple generations) of releases and the potential for the natural spawning population to consist of some hatchery-origin fish.  
(4) Within-population hatchery spawners: There is no within-population hatchery program, so this population was rated very low risk for this metric.
The overall spawner composition metric was rated low risk.
B.3.a.  Distribution of population across habitat types
Intrinsic potential habitat within the Selway River steelhead population was historically distributed across four ecoregions (Figure 4.4.4–4 and Table 4.4.4–2).  Three of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.  
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Figure 4.4.4– 4.  Selway River summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.4.4– 2.  Selway River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	

Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Glaciated Bitterroot Mountains and Canyons
	17.7
	16.8

	Lochsa Uplands
	5.0
	4.6

	Lochsa-Selway-Clearwater Canyons
	60.9
	60.2

	South Clearwater Forested Mountains
	16.4
	18.5



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest on B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook salmon (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead that pass Bonneville Dam between July 1 and October 31 that have a fork length of 78 cm or greater are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag (CWT) recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 vs. ocean age-1 B-run steelhead.  Given the difference in size distribution across ages for B-run steelhead males vs. females, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (i.e., ocean age-2) B-run steelhead, the trait rating could increase to moderate. 
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat:  There does not appear to be any within-basin habitat changes which would pose any significant selective mortality on adult or juvenile life stages.  Therefore we have rated the effects on all traits as low. 
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Selway River steelhead population is low risk.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Selway River summer steelhead population (Table 4.4.4–3).  This risk rating is driven by uncertainty in several metrics, which resulted in low risk ratings for phenotypic and genotypic expression and spawner composition.  
Table 4.4.4– 3.  Selway River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk 
(Mean = 2)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk (1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Selway River summer steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.4.4–5).  Overall abundance and productivity is tentatively rated at High Risk.  Substantial improvements in the amount of data on abundance and productivity of the Selway River B-run steelhead population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is at Low Risk.  Although the population currently does not meet the criteria for a “maintained” population, the overall spatial structure and diversity rating is sufficiently low that the population could potentially achieve “highly viable” status with improvements in the abundance and productivity risk ratings.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M

	
	Low 
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
 (>25%)
	HR
	HR         Selway River
	HR
	HR


Figure 4.4.4– 5.  Selway River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Lochsa River Summer Steelhead Population 
The Lochsa River summer steelhead population (Figure 4.4.5–1) is one of five populations within the Clearwater River MPG within the Snake River steelhead DPS. 

[image: CRLOCsteelhead-msa-landscape]
Figure 4.4.5– 1.  Lochsa River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lochsa River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.4.5–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lochsa River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner at the minimum abundance threshold 

 Table 4.4.5– 1.  Lochsa River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,060

	Stream lengths km (total) a
	1,368

	Stream lengths km (below natural barriers) a
	809

	Branched stream area weighted by intrinsic potential (km2)
	1.715

	Branched stream area km2 (weighted and temp. limited) b
	1.715

	Total stream area weighted by intrinsic potential (km2)
	3.396

	Total stream area weighted by intrinsic potential (km2) temp limited b
	3.396

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	5


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current total abundance (number of adult spawners in natural production areas) for this population is unknown for this population.  The only direct count of natural-origin steelhead occurs at the Sawtooth Fish Hatchery weir and represents returns to a small proportion of total habitat in the population.
For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  The B-run surrogate dataset was generated using the time series of B-run natural-origin fish at Lower Granite Dam (TAC 2002) and dividing by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  The average size category across all nine populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
Recent year natural spawners include returns originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
Direct estimates of the number of adult spawners returning to the Lochsa River are not available.  The Idaho Department of Fish and Game (IDFG) have collected juvenile abundance data from a series of transects within the Lochsa River drainage since 1985.  An average of 18 transects per year are surveyed within the Lochsa River (range: 9 to 22 per year).  O. mykiss parr densities have been relatively constant on average across the Lochsa River transects since 1990, similar to the pattern observed in the annual averages across transects in the adjacent Selway River population.  The Lochsa River steelhead population is classified as B-run.  

Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and five minor spawning areas (MiSAs) within the Lochsa River steelhead population.  A limited number of spawner surveys have been conducted across the population.  Spawning is distributed widely across the population and occurs in all major and minor spawning areas.  All major tributaries and numerous small tributaries are currently utilized (Figure 4.4.5–2).  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Crooked Fork major spawning area contains the greatest proportion of intrinsic potential habitat (27%).]Figure 4.4.5– 2.  Lochsa River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).



















Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
The Lochsa River summer steelhead population contains three MaSAs and five MiSAs.  This metric is rated very low risk.

A.l.b.  Spatial extent or range of population
Habitat use by steelhead was determined from steelhead redd counts and juvenile surveys conducted by the Idaho Department of Fish and Game (IDFG).  Redd count data for the population is very limited, especially with respect to the number and frequency of surveys.  The data show widely distributed utilization.  Since all of the MaSAs are documented as being occupied, this metric was rated as very low risk.  The redd distribution data are not current and may not reflect the true current status of spawning utilization.  
[image: CRLOCsteelhead-use-landscape-ver2]
Figure 4.4.5– 3.  Lochsa River summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no or very little change in gaps between spawning aggregates when comparing current and historic distributions.  The population is rated at very low risk because all historical MaSAs are occupied (Warm Springs is occupied in the lower half so no gap is created), gap distance and continuity have changed none or little, and there has been no increase in distance between this population and other populations in the MPG or DPS.  Lack of occupancy in one MiSA does not produce a large enough increase in gap distance to increase the risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  Anthropogenic impacts have resulted in habitat changes from historic conditions; however, it is not likely those habitat changes have influenced any major life history strategies or pathways and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is presumed that only B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in reaches downstream of the population boundary likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has shifted from historic conditions due to temperature effects, but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  Some fine-scale spatial structure was evident within the Lochsa River population.  Geographically consistent clustering patterns were observed in microsatellite data, both within and between populations.  This metric was rated very low risk.
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin.  There is a brief history of outplanting hatchery steelhead fry into several tributaries within the population; presumably the fish were Dworshak Hatchery B-run stock.  Total numbers of steelhead fry released annually ranged from 150,000 to 1.5 million.  Fry were released every year from 1973-1982 except 1975 and 1976.  Adult steelhead were released into the population in four different years.  Adults were released only into the Lochsa River in 1973, 1979 and 1990.  The database entry for the 1990 release (51 fish) most likely refers to natural-origin steelhead that were trapped in Walton Creek as part of a data gathering exercise and should not be considered hatchery fish.  In 1981, adults were released into Post Office Creek (162 fish) and Squaw Creek (86 fish).  There is no documentation of any releases after 1990.  All releases are presumed to be Dworshak Hatchery B-run stock.  
(1) Out-of-DPS spawners:  There are no data so this metric was rated very low risk.  The number of out-of-DPS strays in the population likely is zero or negligible, based on observations in the downstream Lower Mainstem Clearwater River steelhead population.  
(2) Out-of-MPG spawners from within the DPS:  There are no data so this metric was rated very low risk.  
(3) Out-of-population spawners from within the MPG:  Neither the occurrence nor the number of out-of-population, within-MPG strays is known.  Out-of-MPG hatchery steelhead are deliberately released into populations downstream of the Lochsa River population under current management programs for harvest augmentation and to supplement the natural population.  This metric is rated as low risk because of the duration (multiple generations) of releases and the potential for the natural spawning population to consist of some hatchery-origin fish.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, so this population was rated very low risk for this metric.
The overall spawner composition metric was rated low risk.
B.3.a.  Distribution of population across habitat types
The Lochsa River steelhead population intrinsic potential habitat was historically distributed across five ecoregions (Figure 4.4.5–4 and Table 4.4.5–2).  Only two of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
[image: CRLOCsteelhead-eco-landscape-ver3]
Figure 4.4.5– 4.  Lochsa River summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.4.5– 2.  Lochsa River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	High Northern Rockies
	0.2
	0.2

	Clearwater Mountains and Breaks
	6.0
	9.0

	Lochsa Uplands
	27.7
	31.9

	Lochsa-Selway Clearwater Canyons
	63.9
	55.4

	Glaciated Bitterroot Mountains and Canyons
	2.2
	3.5


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  Given the number of dams that this population passes, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest on B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook salmon (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead that pass Bonneville Dam between July 1 and October 31 that have a fork length of 78 cm or greater are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag (CWT) recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 vs. ocean age-1 B-run steelhead.  Given the difference in size distribution across ages for B-run steelhead males vs. females, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (i.e., ocean age-2) B-run steelhead, the trait rating could increase to moderate. 
Hatcheries:  No natural-origin adults are collected for broodstock within the population; therefore, the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as very low.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Lochsa River steelhead population is low risk.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Lochsa River steelhead population (Table 4.4.5–3).  This risk rating is driven by uncertainty in several metrics, which resulted in low risk ratings for phenotypic and genotypic expression and spawner composition.  
Table 4.4.5– 3.  Lochsa River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2) 
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	





Overall Viability Rating
The Lochsa River summer steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.4.5–5).  Overall abundance and productivity is tentatively rated at High Risk.  Substantial improvements in the amount of data on abundance and productivity of the Lochsa River B-run steelhead population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is at Low Risk.  Although the population currently does not meet the criteria for a “maintained” population, the overall spatial structure and diversity rating is sufficiently low that the population could potentially achieve “highly viable” status with significant improvements in the abundance and productivity ratings.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
(<1%)
	HV
	HV
	V
	M

	
	Low 
(1-5%)
	V
	V
	V
	M

	
	Moderate 
(6 – 25%)
	M
	M
	M
	HR

	
	High 
(>25%)
	HR
	HR       Lochsa River
	HR
	HR


Figure 4.4.5– 5.  Lochsa River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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[image: small_salmon_sthd2]Twelve independent populations were identified in the Salmon River MPG (ICTRT 2003) and all are considered extant (Figure 4.5–1, Table 4.5-1).  Eight of the populations are classified as supporting A-run steelhead and four are classified as supporting B-run steelhead.  Population size designations, based on intrinsic potential habitat, range from basic to large.  Hatchery steelhead are also released at locations within the Salmon River steelhead MPG for supplementation purposes.  Numbers of fish to be released and release locations are determined through U.S. v. Oregon negotiations.  Target annual release numbers for brood years 2006-2008 at all locations in the Salmon River drainage sum to 730,000 smolts, of which 530,000 are not adipose-clipped.  Approximately one million steelhead eyed-eggs will be outplanted annually in addition to the supplementation smolt releases.  The Secesh River population (in the South Fork Salmon River drainage), the two Middle Fork Salmon River populations, and the Chamberlain Creek population have no history of hatchery steelhead releases and are managed for natural-origin production.  More detailed descriptions of population-level hatchery effects are described in the individual population Current Status Assessments (Sections 4.5.1 through 4.5.12).Figure 4.5– 1.  Salmon River MPG steelhead populations.  See Table 4–1 for Map Population Codes.
Figure 3.4–1.  Yakima River MPG populations.

There is no population in the MPG that must absolutely be viable for the MPG to be viable because of the relatively large number of populations in the MPG, the representation of adult run timing life history strategies and the distribution of size-classes across the populations.  However, both A-run and B-run type populations must be represented in the minimum set of six viable populations and maintaining the proportional distribution of run types in the viable set would most closely mirror historical low risk conditions.  Spatial distribution of viable populations that result in a viable MPG is an important consideration because of the large size of the MPG.  A low risk scenario would have viable populations distributed across the Upper Salmon River, Middle Fork Salmon River and South Fork Salmon River watersheds.  Also, at least one of the large-sized populations and four of the intermediate-sized populations must be viable to satisfy MPG-level viability criterion #3 (proportional representation of size classes).  If both large populations were viable, the MPG could be deemed viable with only three of the intermediate populations being viable.  Lastly, one of the six viable populations must also be rated as highly viable.
Table 4.5– 1.  Viability assessments for Snake River steelhead populations in the Salmon River MPG.
	
	Population Level:
Abundance and Productivity
	Population Level:
Spatial Structure and Diversity
	Population Level:    Overall
Viability Rating

	
	Abundance
	Productivity
	Overall A/P
	Goal A
	Goal B
	Overall SS/D
	

	Population
	Extant/
Extinct
	Current Natural Abundance
	Minimum
Threshold
	Current
Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated
SS/D Risk
	

	Little Salmon R.
	Extant
	Insufficient data
	500
	Insufficient data
	1.27
	Moderate
	Low
	Moderate
	Moderate
	MAINTAINED

	South Fork Salmon R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	High
	Very Low
	Low
	Low
	HIGH RISK

	Secesh R.
	Extant
	Insufficient data
	500
	Insufficient data
	1.27
	High
	Low
	Low
	Low
	HIGH RISK

	Chamberlain Creek
	Extant
	Insufficient data
	500
	Insufficient data
	1.27
	High
	Low
	Low
	Low
	HIGH RISK

	Lower Middle Fork Salmon R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	High
	Very Low
	Low
	Low
	HIGH RISK

	Upper Middle Fork Salmon R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	High
	Very Low
	Low
	Low
	HIGH RISK

	Panther Creek
	Extant
	Insufficient data
	500
	Insufficient data
	1.27
	Moderate
	High
	Moderate
	High
	HIGH RISK

	North Fork Salmon R.
	Extant
	Insufficient data
	500
	Insufficient data
	1.27
	Moderate
	Low
	Moderate
	Moderate
	MAINTAINED

	Lemhi R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	Moderate
	Low
	Moderate
	Moderate
	MAINTAINED

	Pahsimeroi R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	Moderate
	Moderate
	Moderate
	Moderate
	MAINTAINED

	East Fork Salmon R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	Moderate
	Very Low
	Moderate
	Moderate
	MAINTAINED

	Upper Main. Salmon R.
	Extant
	Insufficient data
	1,000
	Insufficient data
	1.14
	Moderate
	Very Low
	Moderate
	Moderate
	MAINTAINED



The current status of the MPG was determined by applying the ICTRT’s six MPG-level viability criteria (ICTRT 2007).  Before applying the MPG-level viability criteria, viability assessments were performed for each of the independent populations in the MPG to determine the population’s viability status.  The assessment of abundance and productivity (A/P) risk for steelhead populations is problematic because of the lack of population level abundance data for most populations.  Pending the collection of better population abundance data, the ICTRT developed two generic A/P risk assessments representative of the steelhead populations above Lower Granite Dam without population specific adult abundance series, one analysis representing an average B-run population, the other representative of an average A run population (see Appendix B-1).   

The recent geometric mean abundance and intrinsic productivity calculated from data set representing a surrogate for A run populations indicated Moderate risk.  The estimate of intrinsic productivity exceeded the minimum threshold for a low risk population, while the recent geometric mean natural abundance was below the minimum threshold for a population falling into the ICTRT Intermediate size category.  Trends in natural origin spawning abundance were positive for the surrogate A run population (Appendix B1 table B1-5). 

 The same analysis applied to the surrogate B run population generated a paired estimate of abundance and productivity that fell just below the 25% risk curve.  Therefore B run populations were assigned a High abundance/productivity risk rating.  A relatively small increase in productivity would shift the rating to moderate.  However a relatively large increase in some combination of abundance and productivity would be required to reach the low risk viability curve.  The trend in natural origin spawning abundance for the surrogate B run population was relatively flat over the period 1985-2005 for both ICTRT trend metrics (Appendix B-1 table B1-6).

Independent population viability assessments were completed for the twelve populations in the MPG and are summarized in later sections.  The Salmon River steelhead MPG currently does not meet MPG-level viability criteria.  For the MPG to be considered viable, a minimum of six of the twelve extant independent populations in the MPG must be considered viable.  The recovery planning objective for the MPG is for the Chamberlain Creek, Secesh River, South Fork Salmon River, Upper Middle Fork Salmon River and Upper Salmon River Mainstem populations (plus one additional large or intermediate-sized population) to be rated as viable, and one must be rated as highly viable.  Currently, none of the twelve extant populations in the MPG meet population level viability criteria (Figure 4.5–2).  The Middle Fork Salmon River MPG is currently rated at High Risk (Figure 4.5–2, Table 4.5–1).  The composite risk ratings for spatial structure and diversity (SS/D) are summarized across the Salmon River MPG in Table 4.5–2.
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Figure 4.5– 2.  Salmon River MPG steelhead population risk ratings integrated across the four viable salmonid (VSP) metrics.  Viability key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk (does not meet viability criteria).


Table 4.5– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the Salmon River MPG steelhead populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	
Population
	Spatial Processes
	Diversity

	
	Structure
	Range
	Gaps
	Life History Patterns
	Pheno Var.
	Genetics
	Spawner Composition
	Ecoregion Distribution 
	Selectivity

	Little Salmon R.
	L
	VL
	M
	L
	L
	VL
	H (a.4)
	L
	M (hr)

	South Fork Salmon R.
	VL
	L
	VL
	L
	L
	VL
	L
	L
	M (hr)

	Secesh R.
	M
	L
	L
	L
	L
	VL
	VL
	L
	M (hr)

	Chamberlain Creek
	L
	VL
	L
	L
	L
	L
	L
	L
	M (hr) 

	Lower Middle Fork Salmon
	VL
	VL
	VL
	L
	L
	VL
	L
	L
	M (hr)

	 Upper Middle Fork Salmon
	VL
	VL
	VL
	L
	L
	L
	VL
	L
	M (hr)

	Panther Creek
	H
	H
	H
	M
	L
	L
	M (a.2)
	M
	M (hr)

	North Fork Salmon R.
	H
	VL
	L
	M
	M
	L
	H (a.3)
	L
	M (hr)

	Lemhi R.
	VL
	VL
	M
	L
	M
	M
	H (a.4)
	L
	M (hr)

	Pahsimeroi R.
	M
	M
	M
	M
	M
	M
	M (a.4)
	M
	M (hr)

	East Fork Salmon R.
	VL
	VL
	L
	M
	L
	M
	H (a.3, a.4)
	L
	M (hr)

	Upper Main. Salmon R.
	VL
	VL
	VL
	L
	L
	M
	H (a.4)
	L
	M (hr)


(a.2): Due to influence of naturally spawning hatchery-origin fish from out of the MPG (within-DPS).
(a.3): Due to influence of naturally spawning hatchery-origin fish from out of the population (within-MPG).
(a.4): Due to influence of naturally spawning hatchery-origin fish from within the population.
(hr): Due to selective impact of harvest actions.
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Current Status Assessment – Little Salmon River Steelhead Population  
The Little Salmon River summer steelhead population (Figure 4.5.1–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Little Salmon River population is an A-run population.  
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Figure 4.5.1– 1.  Little Salmon River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Little Salmon River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.1–1; ICTRT 2007).  Due to core area considerations, however, this population is treated as “basic” for abundance and productivity criteria.  A steelhead population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  
Table 4.5.1– 1.  Little Salmon River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,979

	Stream lengths km (total) a
	1,879

	Stream lengths km (below natural barriers) a
	895

	Branched stream area weighted by intrinsic potential (km2)
	1.283

	Branched stream area km2 (weighted and temp. limited) b
	1.140

	Total stream area weighted by intrinsic potential (km2)
	2.762

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.859

	Size / Complexity category
	Intermediate c / “D” (core drainage plus adjacent but separate small tributaries)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	4


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
c. This population is treated as a “basic” population with regard to abundance/productivity criteria due to core area considerations.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  Data are available for return rates of natural-origin steelhead to the Rapid River, a tributary to the Little Salmon River.  Steelhead are trapped and enumerated at the Rapid River Fish Hatchery weir, and then the natural-origin fish are re-released into the Rapid River upstream of the weir.  The trapping facility includes a velocity-barrier type weir (fish cannot pass above the weir on their own volition).  Annual numbers of steelhead trapped from 1965-2006 ranged from 11 to 221 (Table 4.5.4–2).
Table 4.5.1– 2.  Numbers of natural-origin steelhead trapped and released upstream of the Rapid River Fish Hatchery weir, 1965-2006.
	Run year to weir
	Natural-origin arrivals
	Run year to weir
	Natural-origin arrivals
	Run year to weir
	Natural-origin arrivals
	Run year to weir
	Natural-origin arrivals

	1965
	115
	1976
	no data
	1987
	68
	1998
	24

	1966
	no data
	1977
	no data
	1988
	86
	1999
	11

	1967
	no data
	1978
	77
	1989
	68
	2000
	18

	1968
	no data
	1979
	31
	1990
	117
	2001
	31

	1969
	no data
	1980
	44
	1991
	46
	2002
	106

	1970
	no data
	1981
	78
	1992
	78
	2003
	

	1971
	no data
	1982
	110
	1993
	163
	2004
	

	1972
	221
	1983
	77
	1994
	33
	2005
	

	1973
	124
	1984
	61
	1995
	47
	2006
	

	1974
	96
	1985
	99
	1996
	45
	
	

	1975
	60
	1986
	85
	1997
	54
	
	


Recent year natural spawners in the population include recruits originating from naturally spawning parents (hatchery or natural-origin) and returns of hatchery steelhead.  Large numbers of hatchery steelhead (smolts) are released within the population for harvest augmentation under mitigation programs.  Fish released for harvest augmentation are marked by removal of the adipose fin.  Not all returning adults are intercepted in fisheries or captured at hatchery weirs however, so it is nearly impossible to determine either the number or proportion of hatchery-origin steelhead that spawn naturally.  In recent years unclipped smolts have been released to supplement natural spawning populations in the Little Salmon River drainage.  Actual numbers of adults returning from these releases is unknown.
For Snake River steelhead A-run populations lacking in direct abundance and productivity data, we developed preliminary estimates representing an average population of this run type using Lower Granite Dam counts of natural-origin fish.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the Lower Granite Dam A-run steelhead counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the intermediate size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners and a productivity of 1.14 recruits per spawner).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
An average of 18 juvenile density monitoring sections (range 0-23) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the lower elevation A-run streams.  The mean density of the lower elevation A-run steelhead (9.88 parr/100 m2) and productivity (1.37) were higher than for other Idaho steelhead population groupings (App. Table B2-2 and B2-3).  The higher mean density and productivity inferred from juvenile data appear consistent with the relatively higher steelhead escapement and productivity patterns observed for the relatively low elevation, A-run steelhead population in Joseph Creek.


Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and four minor spawning areas (MiSAs) within the Little Salmon River summer steelhead population.  Spawning, inferred from juvenile steelhead surveys, occurs in the Little Salmon River and Rapid River drainages, as well as in numerous small tributaries to the mainstem Salmon River. 
[image: ]
Figure 4.5.1– 2.  Little Salmon River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There are one MaSA and four MiSAs in the population.  Although only one MaSA was identified within the population, there is a large amount of intrinsic potential habitat available for spawning and rearing.  The total intrinsic potential weighted area in the population is equal to four MaSAs based on the MaSA size threshold of 250,000 m2.  Occupancy of spawning areas has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of the MaSA, though current data indicate that the two downstream-most MiSAs are not occupied.  This metric was rated as low risk, rather than moderate or high risk, due to the large amount of intrinsic potential habitat available and the branched distribution of spawning habitat in the MaSA.


A.l.b.  Spatial extent or range of population
Current utilization is documented by surveys for both juveniles and adults.  The MaSA meets the ICTRT definition for being occupied as inferred from spawner redd and/or juvenile distribution data, and this metric is rated very low risk.
[image: SRLSRsteelhead-use-landscape-ver2]
Figure 4.5.1– 3.  Little Salmon River summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Loss of occupancy in the two downstream-most MiSAs did not substantially increase the gap between this population and the proximate downstream population, considering there was already a substantial gap between populations.  However, because the historic gap between the Little Salmon River population and downstream populations was greater than 25 km, this metric was rated as moderate risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown and the population is currently classified as consisting only of A-run steelhead.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions, though it is not likely those habitat changes have influenced major life history strategies or pathways, and anadromous O. mykiss persists in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  According to PIT-tag data collected by the Idaho Department of Fish and Game (IDFG), the timing of arrival of smolts from White Bird Creek at Lower Granite Dam was significantly later than smolts that originated from Rapid River.  That difference in juvenile migration timing indicates the persistence of differential life history strategies across different components of the population, assuming it represents historic emigration patterns.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in portions of the migratory pathways of the lower Snake and Columbia rivers likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed; however, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  This metric was rated very low risk based on the samples analyzed. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population and out-of-MPG hatchery or natural-origin strays have been detected in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tags (CWTs) in hatchery steelhead from the mainstem Salmon River sport fishery (from below White Bird Creek to the mouth of the South Fork Salmon River) and the Little Salmon River fishery.  A total of 699 (503 mainstem Salmon River, 196 Little Salmon River) known-origin CWTs were collected in those fisheries from 1980-2005 (tags were accessible in regional databases as of June 1, 2006).  Only 26 (3.7%) of the 699 fish were considered as strays (raw tag recoveries were not expanded for tagged proportions and sampling rates).  Ten of the strays (38.5%) were from Clearwater River releases.  The remaining 16 (61.5%) strays were distributed across releases into the Tucannon River, lower Snake River, Wallowa River, Grande Ronde River, Imnaha River, Little Sheep Creek and Snake River-Hells Canyon.
Current releases of marked smolts for harvest augmentation use out-of-MPG stocks, Hells Canyon A-run stock and Dworshak Hatchery (Clearwater River) B-run stock.  Significant to this assessment is that some returning hatchery fish are not harvested in fisheries and do not recruit back to weirs or traps, thus are spawning naturally in the population.  As stated previously, the number and proportion of natural spawners that are hatchery-origin is unknown.  The prevalence of hatchery-origin spawners is assumed to be highest in the Little Salmon River drainage, exclusive of Rapid River.
A significant concern in the population is the current management practice of releasing unmarked hatchery steelhead and planting eyed eggs to supplement natural production.  Planned production releases for brood years 2006-2008 under the current U.S. v. Oregon TAC Interim Management Agreement for upriver Chinook, sockeye and steelhead fisheries include 200,000 unmarked steelhead smolts to be released into the Little Salmon River annually.  At SAR rates of 0.1-2.0%, returns from the smolt releases would range from 200 to 4,000 adults annually, and potentially could comprise a high proportion of total spawners in the population.
(1)  Out-of-DPS spawners:  A total of 12,025 known-origin CWTs were recovered at hatcheries and in the Salmon River downstream of the East Fork Salmon River from 1980-2005.  None of the tags were from an out-of-DPS steelhead.  This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  This metric is not considered to be of substantial risk to the population and was rated low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  This metric is rated as low risk
(4) Within-population hatchery spawners:  Because of the ongoing supplementation programs discussed above, this metric was rated as high risk.  The high risk rating was applied because of the magnitude and duration of the supplementation program and the high degree of uncertainty with respect to program success and overall effects on the population.
The overall spawner composition metric was rated as high risk due to the high proportion of natural spawners that originate from within-population hatchery programs.
B.3.a.  Distribution of population across habitat types
The Little Salmon River summer steelhead population intrinsic potential habitat was historically distributed across seven ecoregions (Figure 4.5.1–4 and Table 4.5.1–3).  Only three of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.1– 4.  Little Salmon River summer steelhead population spawning distribution across EPA level IV ecoregions.
 
Table 4.5.1– 3.  Little Salmon River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Nez Perce Prairie
	2.9
	0.0

	Wallowas / Seven Devils Mountains
	7.4
	8.4

	Canyons and Dissected Highlands
	0.9
	0.0

	Canyons and Dissected Uplands
	58.7
	60.4

	Subalpine-Alpine Zone
	0.4
	0.5

	South Clearwater Forested Mountains
	15.1
	13.0

	Southern Forested Mountains
	14.7
	17.7


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  The hatchery programs within this population, as well as hatchery programs in other populations within the MPG, are not suspected to have a selective impact on this population.  Natural-origin fish are not collected for broodstock (only hatchery-origin returns are used); therefore the selective impact of hatchery actions is rated as very low risk for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have  negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the Little Salmon River steelhead population is low risk.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Little Salmon River summer steelhead population (Table 4.5.1–4).  This risk rating is driven by the potentially high proportion of hatchery-origin fish spawning naturally in the population and the uncertainty regarding the effectiveness of hatchery spawners.
Table 4.5.1– 4.  Little Salmon River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean = 1)
	Low Risk
(Mean = 1)
	Moderate risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Moderate Risk
(Mean = 0.5)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Little Salmon River summer steelhead population does not meet ICTRT viability criteria but does qualify to be rated as MAINTAINED (Figure 4.5.1–5); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk.  There is a high degree of uncertainty in the abundance/productivity risk rating for this population, as only an average dataset has been applied.  Consideration should be given to developing a monitoring program to reduce the uncertainty of this rating.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Overall spatial structure and diversity is also rated at Moderate Risk.  This population has the potential to achieve a viable status with significant improvements in risk ratings for both spatial structure/diversity and abundance/productivity.    
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M*

	
	Low
 (1-5%)
	V
	V
	V
	M*

	
	Moderate 
(6 – 25%)
	M*
	M*
	M*
Little Salmon River
	HR

	
	High
 (>25%)
	HR
	HR
	HR
	HR


Figure 4.5.1– 5.  Little Salmon River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – South Fork Salmon River Steelhead Population
The South Fork Salmon River steelhead population (Figure 4.5.2–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The South Fork Salmon River population is a B-run population.  
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Figure 4.5.2– 1.  South Fork Salmon River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the South Fork Salmon River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.2–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for this population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.2– 1.  South Fork Salmon River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,752

	Stream lengths km (total) a
	1,283

	Stream lengths km (below natural barriers) a
	771

	Branched stream area weighted by intrinsic potential (km2)
	1.728

	Branched stream area km2 (weighted and temp. limited) b
	1.728

	Total stream area weighted by intrinsic potential (km2)
	2.992

	Total stream area weighted by intrinsic potential (km2) temp limited b
	2.992

	Size / Complexity category
	Intermediate / “B” (dendritic)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	4


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  There are no weirs where steelhead escapement can be monitored.  Steelhead redds were counted by the Idaho Department of Fish and Game (IDFG) in Johnson Creek from 1987-1998 and in the mainstem South Fork Salmon River from 1990-1998.  Not all spawning habitat was surveyed when counting redds, so a total population count is not available for any year.  From 1991-1998, the total number of redds counted each year in five surveyed transects ranged from 30 to 248 (Table 4.5.10–1b).
Table 4.5.2– 2.  Steelhead redds counted in South Fork Salmon River drainage transects, 1987-1998. Data obtained from Idaho Department of Fish and Game.
	 
	Year

	Transect Area
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Johnson Creek
	23
	64
	27
	66
	28
	29
	10
	18
	10

	South Fork - Poverty
	62
	76
	31
	75
	30
	44
	32
	2
	7

	South Fork - Darling Cabin
	25
	39
	17
	49
	25
	34
	31
	14
	3

	South Fork - Oxbow
	37
	31
	26
	34
	11
	14
	2
	13
	8

	South Fork - Krassel
	
	38
	8
	23
	5
	15
	17
	2
	2

	Total
	147
	248
	109
	247
	99
	136
	92
	49
	30


For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We divided the B-run estimates by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  Since a majority of A-run and B- run steelhead populations within the DPS are in the intermediate size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 recruits per spawner).
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in BC1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
Recent year natural spawners include recruits originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
An average of 14 juvenile density monitoring sections (range 0-23) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the Salmon River B-run steelhead.  The mean density of the Salmon River B-run steelhead (2.27 parr/100 m2) and productivity (0.54) were similar to that for Clearwater River B-run steelhead (App. Table B2-2 and B2-3).


Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and four minor spawning areas (MiSAs) within the South Fork Salmon River steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  Steelhead spawning distribution is inferred from juvenile surveys that measured presence and density.  
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Figure 4.5.2– 2.  South Fork Salmon River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
Although there are three MaSAs and four MiSAs identified within the population, there is a very large amount of intrinsic potential habitat available for spawning and rearing.  The total intrinsic potential weighted area in the population is equal to nearly seven MaSAs, based on the MaSA size threshold of 250,000 m2.  The distribution of spawning areas is not linear; habitat is distributed across branches in both the upstream and downstream areas of the population.  This metric was rated as very low risk.


A.l.b.  Spatial extent or range of population
Current utilization is documented across the upstream and downstream reaches of the population by surveys for juvenile fish.  All three MaSAs meet the ICTRT definition for being occupied as inferred from juvenile distribution data.  This metric could be rated very low risk since current distribution mirrors historical.  However, because of the uncertainty in the occupancy determinations and lack of spawner distribution information, this metric was rated as low risk.
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Figure 4.5.2– 3.  South Fork Salmon River steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Based on presence/absence and distribution information for juvenile steelhead, there are no known gaps between aggregates within the population or between this and adjacent populations.  This metric is rated very low risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of B-run steelhead.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions, though it is not likely those habitat changes have influenced major life history strategies or pathways and anadromous O. mykiss persists in the population.  Only the adult summer run timing was present historically and it is currently presumed that only B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  Sub-population samples clustered closely in the microsatellite analysis and microsatellites differentiated the South Fork Salmon River population from other populations.  This metric was rated very low risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) hatchery steelhead sampled in the mainstem Salmon River sport fishery between the Little Salmon River and the North Fork Salmon River.  Stray steelhead in that reach of the mainstem Salmon River represent fish that could enter the South Fork Salmon River.  A total of 3,829 known-origin CWTs were collected in that mainstem reach from 1980 through 2005 (tags were accessible in regional databases as of June 1, 2006).  Only 63 (1.6%) of the 3,829 CWTs were classified as strays (raw tag recoveries not expanded for tagged proportions and sampling rates).  Forty (63.5%) of those strays were fish that had been released into the downstream-adjacent Little Salmon River population (Little Salmon River and Hammer Creek releases) and 13 (20.6%) of the strays were from Clearwater River releases.  The remaining ten (15.9%) were distributed across releases into the Tucannon River, lower Snake River, Imnaha River, Little Sheep Creek and Snake River-Hells Canyon.
(1) Out-of-DPS spawners:  Out of 12,025 known-origin CWTs recovered at hatcheries and in the Salmon River downstream of the East Fork Salmon River from 1980-2005, none (0%) were from an out-of-DPS steelhead.  This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  Twenty-three (36.5%) of the 63 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were out-of-MPG strays, representing less than one stray per year (based on raw, unexpanded recoveries).  This metric is not considered to be of substantial risk to the population and was rated low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  Forty (63.5%) of the 63 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were from releases into the downstream-adjacent Little Salmon River population.  All forty recoveries were from the mainstem Salmon River between the South Fork Salmon River and the North Fork Salmon River.  Considerable numbers of adult hatchery steelhead originating from releases into the upper Salmon River area swim past the mouth of the South Fork Salmon River during their spawning migration.  No sampling is conducted to determine the prevalence of straying by these fish into the South Fork Salmon River population.  This metric is rated as low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program and this metric is rated very low risk.
The overall spawner composition metric is rated low risk.

B.3.a.  Distribution of population across habitat types
The South Fork Salmon River steelhead population intrinsic potential habitat was historically distributed across two ecoregions (Figure 4.5.2–4 and Table 4.5.2–3).  Both ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.2– 4.  South Fork Salmon River steelhead population spawning distribution across EPA level IV ecoregions.



Table 4.5.2– 3.  South Fork Salmon River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	39.5
	41.9

	Southern Forested Mountains
	60.5
	58.1


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest of B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead passing Bonneville Dam between July 1 and October 31 that are 78 cm or greater in fork length are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 than ocean age-1 B-run steelhead.  Given the difference in size and male:female distribution across ages for B-run steelhead, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (e.g., ocean age-2) B-run steelhead, the trait rating could increase to moderate.
There may be a very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed at hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities, therefore the risk rating is low for all traits.
Hatcheries:  There are no hatchery programs within this population.  Hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population; therefore, the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have  negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the South Fork Salmon River steelhead population is low risk.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the South Fork Salmon River steelhead population (Table 4.5.2–4).  This risk rating is driven by uncertainty in genetic diversity metrics (Goal B) under mechanism B.1 and selective process metrics under mechanism B.2.  It is possible that resolving those uncertainties could result in a lower overall risk rating.
Table 4.5.2– 4.  South Fork Salmon River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 1.67)
	Very Low Risk
(Mean = 1.67)
	Low Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The South Fork Salmon River steelhead population does not meet ICTRT viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.5.2–5).  Overall abundance and productivity is tentatively rated at High Risk.  There is a high degree of uncertainty in the abundance/productivity risk rating for this population, as only an average dataset has been applied.  Substantial improvements in the amount of data on abundance and productivity of the South Fork Salmon River population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is Low Risk.  Although the population currently does not meet the criteria for a “maintained” population, the overall spatial structure and diversity rating is sufficiently low that the population could achieve “highly viable” status with an improvement in the abundance/productivity rating to very low risk.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
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	HV
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	V
	V
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	M
	M
	M
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Figure 4.5.2– 5.  South Fork Salmon River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
[bookmark: _Toc205106084][bookmark: _Toc441244727]
Current Status Assessment –  Secesh River Summer Steelhead Population  
The Secesh River summer steelhead population (Figure 4.5.3–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Secesh River population is a B-run population. 
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Figure 4.5.3– 1.  Secesh River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Secesh River population as “basic” in size and complexity based on historical habitat potential (Table 4.5.3–1; ICTRT 2007).  A steelhead population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  

 Table 4.5.3– 1.  Secesh River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	642

	Stream lengths km (total) a
	334

	Stream lengths km (below natural barriers) a
	260

	Branched stream area weighted by intrinsic potential (km2)
	0.740

	Branched stream area km2 (weighted and temp. limited) b
	0.740

	Total stream area weighted by intrinsic potential (km2)
	0.917

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.917

	Size / Complexity category
	Basic / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We divided the B-run estimates by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  Since the majority of A-run and B- run steelhead populations within the DPS are in the intermediate size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 recruits per spawner).
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
An average of 2 juvenile density monitoring sections (range 0-3) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the Salmon River B-run steelhead.  The mean density of the Salmon River B-run steelhead (2.27 parr/100 m2) and productivity (0.54) were similar to that for Clearwater River B-run steelhead (App. Table B2-2 and B2-3).
Recent year natural spawners include recruits originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the Secesh River summer steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  Steelhead spawning distribution is inferred from juvenile surveys that measure presence and density.  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Upper Secesh contains the greatest proportion of intrinsic potential habitat (74%), while the Lick Cr. minor spawning area contains 26%.]
Figure 4.5.3– 2.  Secesh River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
Although only one MaSA and one MiSA were identified within the population, there is a large amount of intrinsic potential habitat available for spawning and rearing.  The total intrinsic potential weighted area in the population is equal to almost three MaSAs, based on the MaSA size threshold of 250,000 m2.  The distribution of spawning areas is not linear; habitat is distributed across branches in both the upstream and downstream areas of the population.  This metric was rated as moderate risk, the lowest risk rating achievable since there is only one MaSA.

A.l.b.  Spatial extent or range of population
Current utilization is documented across the upstream and downstream reaches of the population by surveys for juvenile fish.  Both MaSAs meet the ICTRT definition for being occupied as inferred from juvenile distribution data.  This metric could be rated very low risk since current distribution mirrors historical.  However, because of the uncertainty in the occupancy determinations and lack of spawner distribution information, this metric was rated as low risk.
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Figure 4.5.3– 3.  Secesh River summer steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Based on presence/absence and distribution information for juvenile steelhead, there are no known gaps between aggregates within the population or between this and adjacent populations.  This metric is rated low risk which is the lowest risk status achievable because there is only one MaSA in the population.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The relatively few anthropogenic impacts within the population have resulted in minor habitat changes from historic conditions, though it is not likely those habitat changes have influenced major life history strategies or pathways.  Anadromous O. mykiss persist in the population; only the adult summer run timing was present historically and it is presumed that only B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al.  (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  This metric was rated very low risk.  Although there are no within-population samples, this population was well differentiated from other populations and was an outlier in the allozyme and microsatellite datasets.
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Hatchery-origin steelhead are not currently released into the population nor have they been released in the past.  Some out-of-MPG stray hatchery steelhead have been observed in the mainstem Salmon River between Whitebird Creek and the East Fork Salmon River and it is presumed that none of those strays are entering the Secesh River.  Although there are no empirical data on spawner composition, this metric is rated very low risk because of the substantial separation between the population and the nearest location of hatchery-origin or stray natural-origin steelhead.  The mouth of the Secesh River is 57.6 river kilometers from the mainstem Salmon River.  
(1) Out-of-DPS spawners:  There are no data on Secesh River steelhead spawner composition, so this metric rates as very low risk.
(2) Out-of-MPG spawners from within the DPS:  There are no data on Secesh River steelhead spawner composition, so this metric rates as very low risk.
 (3) Out-of-population spawners from within the MPG:  There are no data on Secesh River steelhead spawner composition, so this metric rates as very low risk.
(4) Within-population hatchery spawners:  There are no data on Secesh River steelhead spawner composition, so this metric rates as very low risk.
B.3.a.  Distribution of population across habitat types
The Secesh River summer steelhead population intrinsic potential habitat was historically distributed across three ecoregions (Figure 4.5.3–4 and Table 4.5.3–2).  Only two of the three ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.3– 4.  Secesh River summer steelhead population spawning distribution across EPA level IV ecoregions.



Table 4.5.3– 2.  Secesh River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	High Idaho Batholith
	0.6
	0.8

	Hot Dry Canyons
	12.7
	16.5

	Southern Forested Mountains
	86.7
	82.7



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest of B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead passing Bonneville Dam between July 1 and October 31 that are 78 cm or greater in fork length are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 than ocean age-1 B-run steelhead.  Given the difference in size and male:female distribution across ages for B-run steelhead, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (e.g., ocean age-2) B-run steelhead, the trait rating could increase to moderate.
There may be a very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed at hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities, therefore the risk rating is low for all traits.
Hatcheries:  There are no hatchery programs within this population.  Hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population; therefore, the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the effects on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Secesh River steelhead population is low risk.



Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Secesh River summer steelhead population (Table 4.5.3–3).  This is the lowest risk rating the population could achieve under a strict interpretation of spatial structure (Goal A) risk criteria, due to the existence of only one major spawning area in the population.
Table 4.5.3– 3.  Secesh River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Low Risk

	A.1.b
	L (1)
	L (1)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk 
(Mean = 1.25)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	






Overall Viability Rating
The Secesh River summer steelhead population does not meet ICTRT viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.5.3–5).  Overall abundance and productivity is tentatively rated at High Risk.  There is a high degree of uncertainty in the abundance/productivity risk rating for this population, as only an average dataset has been applied.  Substantial improvements in the amount of data on abundance and productivity of the Secesh River population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is at Low Risk.  Although the population currently does not meet the criteria for a “maintained” population, the overall spatial structure and diversity rating is sufficiently low that the population could potentially achieve “highly viable” status with improvement in the abundance/productivity rating to very low risk.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low (<1%)
	HV
	HV
	V
	M

	
	Low (1-5%)
	V
	V
	V
	M

	
	Moderate (6 – 25%)
	M
	M
	M
	HR

	
	High (>25%)
	HR
	HR         Secesh River
	HR
	HR


Figure 4.5.3– 5.  Secesh River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Chamberlain Creek Summer Steelhead Population 
The Chamberlain Creek summer steelhead population (Figure 4.5.4–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Chamberlain Creek population is an A-run population.

[image: SRCHAsteelhead-msa-landscape]
Figure 4.5.4– 1.  Chamberlain Creek summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Chamberlain Creek population as “basic” in size and complexity based on historical habitat potential (Table 4.5.4–1; ICTRT 2007).  A “basic” steelhead population has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  

Table 4.5.4– 1.  Chamberlain Creek summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	4073

	Stream lengths km (total) a
	1,899

	Stream lengths km (below natural barriers) a
	804

	Branched stream area weighted by intrinsic potential (km2)
	1.046

	Branched stream area km2 (weighted and temp. limited) b
	1.046

	Total stream area weighted by intrinsic potential (km2)
	1.692

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.692

	Size / Complexity category
	Basic / “D” (core drainage + adjacent but separate tributaries)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	5


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  There are no weirs where steelhead escapement can be monitored.  Steelhead redds were counted by the Idaho Department of Fish and Game (IDFG) from 1990-1998 in Chamberlain and West Fork Chamberlain creeks.  Not all spawning habitat was surveyed when counting redds, so a total population count is not available for any year.  From 1990-1998, total redds counted each year in the two transects surveyed ranged from 0 to 11 (Table 4.5.4–2).
Table 4.5.4– 2.  Steelhead redds counted in Chamberlain Creek drainage transects, 1990-1998.  Data were obtained from the Idaho Department of Fish and Game.
	
Transect Area
	Year

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Chamberlain Creek
	6
	1
	1
	1
	0
	1
	0
	0
	1

	West Fork Chamberlain Cr
	5
	0
	3
	5
	0
	0
	0
	0
	0

	Total
	11
	1
	4
	6
	0
	1
	0
	0
	1


The ICTRT developed an estimate of annual abundance for the aggregate return of A-run natural-origin steelhead not accounted for by returns to the Grande Ronde populations with counts.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the “intermediate” size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
That index generally declined through 1999, then increased rapidly through 2002.  The estimated aggregate return in 2003 dropped relative to the peak returns the previous two years but was above the average for the mid-1980s.  
An average of six juvenile density monitoring sections (range 0-8) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the mid-Salmon River A-run streams.  The mean density of the mid-Salmon River A-run steelhead (5.60 parr/100 m2) and productivity (0.85) were higher than most other Idaho steelhead population groupings with the exception of lower elevation A-run steelhead (App. Table B2-2 and B2-3).  

Spatial Structure and Diversity
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Chamberlain major spawning area contains 43% of the population's intrinsic potential habitat.]The ICTRT has identified one major spawning area (MaSA) and five minor spawning areas (MiSAs) within the Chamberlain Creek summer steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  Steelhead spawning distribution is inferred from juvenile surveys that measure presence and density.  Figure 4.5.4– 2.  Chamberlain Creek summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There is one MaSA and five MiSAs in this population.  Occupancy based on adult spawners or redds has not been determined for all major and minor spawning areas in the population.  Occupancy has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of all MaSAs and MiSAs in the population.  Because there is only one MaSA, the lowest risk rating the population could achieve is moderate based on the ICTRT viability criteria.  However, the metric was rated as low risk because the total intrinsic potential habitat distributed across six spawning areas is equal to at least four MaSAs (250,000 m2 minimum for a MaSA).



A.l.b.  Spatial extent or range of population
Current utilization is documented, through surveys for both juveniles and adults, across all MaSAs and MiSAs in the population.  All spawning areas meet the ICTRT definition for being occupied as inferred from spawner redd and juvenile distribution data and the current distribution mirrors historical.  This metric is rated very low risk.
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Figure 4.5.4– 3.  Chamberlain Creek summer steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Based on presence/absence and distribution information for juvenile steelhead, no gaps between aggregates within the population, or between this and adjacent populations, are known to exist.  This metric is rated low risk, the lowest risk status achievable because there is only one MaSA in the population.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of A-run steelhead.  Few anthropogenic impacts have occurred to habitat within the population, primarily due to the fact that the population lies predominantly within a designated wilderness area.  It is not likely those habitat impacts have influenced major life history strategies or pathways and anadromous O. mykiss persist in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in portions of the migratory pathways of the lower Snake and Columbia rivers likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has shifted from historic conditions due to temperature effects, but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  There were no within-population samples from which sub-population structure could be assessed, but the population was differentiated from other populations.  This metric was rated low risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tags (CWTs) in hatchery steelhead from the mainstem Salmon River sport fishery between the Little Salmon River and the North Fork Salmon River.  Stray steelhead in this reach of the mainstem Salmon River represent fish that could potentially enter Chamberlain Creek.  A total of 3,829 known-origin CWTs were collected in this mainstem reach from 1980-2005 (tags were accessible in regional databases as of June 1, 2006).  Only 63 (1.6%) of the 3,829 fish were considered as strays (raw tag recoveries not expanded for tagged proportions and sampling rates).  Of those strays, 40 (63.5%) were fish that had been released into the downstream-adjacent Little Salmon River population (Little Salmon River and Hammer Creek releases) and 13 (20.6%) were from Clearwater River releases.  The remaining 10 (15.9%) were distributed across releases into the Tucannon River, lower Snake River, Imnaha River, Little Sheep Creek and Snake River-Hells Canyon.
(1) Out-of-DPS spawners:  A total of 12,025 known-origin CWTs were recovered at hatcheries and in the Salmon River downstream of the East Fork Salmon River from 1980-2005.  None of the tags were from an out-of-DPS steelhead.  This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  Of the 63 strays identified from 25 years of mainstem Salmon River sport fishery sampling data, 23 (36.5%) were out-of-MPG strays, representing less than one stray per year (based on raw, unexpanded recoveries).  This metric is not considered to be of substantial risk to the population and was rated low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  Of the 63 strays identified from 25 years of mainstem Salmon River sport fishery sampling data, 40 (63.4%) were from releases into the downstream-adjacent Little Salmon River population.  All 40 recoveries were from the mainstem Salmon River between the South Fork Salmon River and the North Fork Salmon River.  Considerable numbers of adult hatchery steelhead originating from releases into the upper Salmon River area swim past the mouth of Chamberlain Creek during their spawning migration.  No sampling is conducted to determine the prevalence of straying by these fish into the Chamberlain Creek population.  This metric is rated as low risk
(4) Within-population hatchery spawners:  There is no within-population hatchery program and this metric is rated very low risk.
The overall spawner composition metric is rated low risk.
B.3.a.  Distribution of population across habitat types
The Chamberlain Creek summer steelhead population intrinsic potential habitat historically was distributed across three ecoregions (Table 4.5.4–3 and Figure 4.5.4–4).  All of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.4– 4.  Chamberlain Creek summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.5.4– 3.  Chamberlain Creek summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	South Clearwater Forested Mountains
	15.5
	10.2

	Hot Dry Canyons
	38.4
	43.5

	Southern Forested Mountains
	46.1
	46.3



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  There are no hatchery programs within this population.  Hatchery programs in other populations within the MPG are not suspected to have a selective impact on this population; therefore, the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the Chamberlain River steelhead population is low risk.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Chamberlain Creek summer steelhead population (Table 4.5.4–4).  There are no particular metrics driving this risk rating.  For several criteria, low risk is the lowest achievable rating because of intrinsic characteristics of the population. 
Table 4.5.4– 4.  Chamberlain Creek summer steelhead population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	L (1)
	L (1)
	Low Risk
(Mean = 1.33)
	Low Risk
(Mean = 1.33)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1) 
	Low Risk
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	



Overall Viability Rating
The Chamberlain Creek summer steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figures 4.5.4–5).  Overall abundance and productivity is tentatively rated at High Risk.  Substantial improvements in the amount of data on abundance and productivity of the Chamberlain Creek summer steelhead population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is at Low Risk.  With an improvement in the abundance/productivity rating to very low (1%) extinction risk, this population could achieve highly viable status.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
(<1%)
	HV
	HV
	V
	M

	
	Low
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High
(>25%)
	HR
	HR Chamberlain Creek
	HR
	HR



Figures 4.5.4–5.  Chamberlain Creek summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Lower Middle Fork Salmon River Population  
The Lower Middle Fork Salmon River steelhead population (Figure 4.5.5–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Lower Middle Fork Salmon River population is a B-run population.  
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Figure 4.5.5– 1.  Lower Middle Fork Salmon River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lower Middle Fork Salmon River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.5–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for this population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.5– 1.  Lower Middle Fork Salmon River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	4,482

	Stream lengths km (total) a
	1,942

	Stream lengths km (below natural barriers) a
	1,285

	Branched stream area weighted by intrinsic potential (km2)
	2.931

	Branched stream area km2 (weighted and temp. limited) b
	2.931

	Total stream area weighted by intrinsic potential (km2)
	4.276

	Total stream area weighted by intrinsic potential (km2) temp limited b
	4.276

	Size / Complexity category
	Intermediate / “B” (trellis pattern)

	Number of major spawning areas (MaSAs)
	5

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  There are no weirs where steelhead escapement can be monitored.  Steelhead redds were counted by the Idaho Department of Fish and Game (IDFG) in most years from 1987-1998 in Middle Fork Salmon River tributary reaches.  Not all spawning habitat was surveyed when counting redds, so a total population count is not available for any year.  From 1987-1998, total redds counted each year in the two surveyed transects ranged from 0 to 143 (Table 4.5.5–2).
Table 4.5.5– 2.  Lower Middle Fork Salmon River steelhead population redds counted in drainage transects, 1987-1998. Data obtained from Idaho Department of Fish and Game. (“nc” indicates no count).
	
	Year
	

	Transect Area
	1987
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Big Creek
	nc
	44
	25
	nc
	nc
	6
	4
	5
	nc
	6

	Camas Creek
	27
	55
	26
	3
	nc
	12
	10
	6
	nc
	1

	Loon Creek
	nc
	38
	17
	8
	nc
	3
	4
	5
	nc
	nc

	South Fork Camas Creek
	nc
	nc
	1
	4
	3
	0
	1
	0
	0
	3

	West Fork Camas Creek
	nc
	6
	nc
	nc
	nc
	nc
	nc
	nc
	nc
	nc

	Grand Total
	27
	143
	69
	15
	3
	21
	19
	16
	0
	10


For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by U.S. v. Oregon, Columbia River Technical Advisory Committee (TAC).  The B-run surrogate dataset was generated using the time series of B-run natural-origin fish at Lower Granite Dam (TAC 2002) and dividing by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  The average size category across all nine populations is intermediate; therefore the average abundance and productivity estimates are based on a minimum abundance threshold of 1,000 natural-origin spawners and a minimum productivity of 1.14 recruits per spawner (R/S) in order to meet ICTRT criteria for a viable population.
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
Direct estimates of spawner contributions from hatchery strays for this population are not available.  However the ICTRT analyses assume negligible hatchery contributions to spawning based on the lack of releases in the basin and the distance from production facilities.  
An average of 8 juvenile density monitoring sections (range 3-14) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the Salmon River B-run steelhead.  The mean density of the Salmon River B-run steelhead (2.27 parr/100 m2) and productivity (0.54) were similar to that for Clearwater River B-run steelhead (App. Table B2-2 and B2-3).
Spatial Structure and Diversity
The ICTRT has identified five major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Lower Middle Fork Salmon River steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  Steelhead spawning distribution is inferred from juvenile surveys that measure presence and density.  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Camas and Upper Loon major spawning areas contain the greatest proportion of intrinsic potential habitat (32% and 28%, respectively).]
Figure 4.5.5– 2.  Lower Middle Fork Salmon River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There are five MaSAs and two MiSAs in this population.  Occupancy based on adult spawners or redds has not been determined for all major and minor spawning areas in the population.  Occupancy has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of all MaSAs and MiSAs in the population.  The metric was rated as very low risk.



A.l.b.  Spatial extent or range of population
Current utilization is documented in surveys for both juveniles and adults across all MaSAs and MiSAs in the population.  All spawning areas meet the ICTRT definition for being occupied as inferred from spawner redd and juvenile distribution data and the current distribution mirrors historical.  This metric is rated very low risk.
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Figure 4.5.5– 3.  Lower Middle Fork Salmon River steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Based on presence/absence and distribution information for juvenile steelhead, there are no known gaps between aggregates within the population or between this and adjacent populations.  This metric is rated very low risk.

B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of B-run steelhead.  The relatively few anthropogenic impacts within the population have resulted in minor habitat changes from historic conditions, though it is not likely those habitat changes have influenced major life history strategies or pathways.  Most of the population lies within a designated wilderness area and most habitat in the wilderness area is in pristine or near-pristine condition.  Anadromous O. mykiss persists in the population.  Only the adult summer run timing was present historically and it is presumed that only B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  Samples from this population were geographically cohesive and this population was differentiated from other Salmon River MPG steelhead populations.  This metric was rated very low risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) hatchery steelhead sampled in the mainstem Salmon River sport fishery between the Little Salmon River and the North Fork Salmon River.  Stray steelhead in that reach of the mainstem Salmon River represent fish that could potentially enter the Middle Fork Salmon River.  A total of 3,829 known-origin CWTs were collected in the mainstem reach from 1980-2005 (tags were accessible in regional databases as of June 1, 2006).  Only 63 (1.6%) of the recovered CWTs were considered strays (raw tag recoveries not expanded for tagged proportions and sampling rates).  Forty of the strays (63.5%) were fish that had been released into the downstream-adjacent Little Salmon River population (Little Salmon River and Hammer Creek releases) and 13 of the strays (20.6%) were from Clearwater River releases.  The remaining 10 strays (15.9%) were distributed across releases into the Tucannon River, lower Snake River, Imnaha River, Little Sheep Creek and Snake River-Hells Canyon.
(1)  Out-of-DPS spawners:  A total of 12,025 known-origin CWTs were recovered at hatcheries and in the Salmon River downstream of the East Fork Salmon River from 1980-2005.  None of the tags were from an out-of-DPS steelhead. This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  Twenty-three (36.5%) of the 63 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were out-of-MPG strays, representing less than one stray per year (based on raw, unexpanded recoveries).  This metric is not considered to be of substantial risk to the population and was rated low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  Forty (63.5%) of the 63 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were from releases into the downstream-adjacent Little Salmon River population.  All forty recoveries were from the mainstem Salmon River between the South Fork Salmon River and the North Fork Salmon River.  Considerable numbers of adult hatchery steelhead originating from releases into the upper Salmon River area swim past the mouth of the Middle Fork Salmon River during their spawning migration.  No sampling is conducted to determine the prevalence of straying by these fish into the Middle Fork Salmon River population.  This metric is rated as low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, and this metric is rated very low risk.
The overall spawner composition metric was rated low risk.
B.3.a.  Distribution of population across habitat types
The Lower Middle Fork Salmon River steelhead population intrinsic potential habitat was historically distributed across two ecoregions (Figure 4.5.5–4 and Table 4.5.5–2).  Both ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.5– 4.  Lower Middle Fork Salmon River steelhead population spawning distribution across EPA level IV ecoregions.
Table 4.5.5– 3.  Lower Middle Fork Salmon River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	28.8
	30.2

	Southern Forested Mountains
	71.2
	69.8



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest of B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead passing Bonneville Dam between July 1 and October 31 that are 78 cm or greater in fork length are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 than ocean age-1 B-run steelhead.  Given the difference in size and male:female distribution across ages for B-run steelhead, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (e.g., ocean age-2) B-run steelhead, the trait rating could increase to moderate.
There may be a very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed at hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities, therefore the risk rating is low for all traits.
Hatcheries:  There are no hatchery programs within this population.  Hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population; therefore the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Lower Middle Fork Salmon River steelhead population is low risk.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Lower Middle Fork Salmon River steelhead population (Table 4.5.5–3).  This risk rating is influenced by a number of metrics.
Table 4.5.5– 4.  Lower Middle Fork Salmon River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk
(Mean = 1)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	VL (2)
	VL (2)
	
	
	

	B.2.a(1)
	VL (2)
	Low Risk (1)
	Low Risk (1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	






Overall Viability Rating
The Lower Middle Fork Salmon River steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.5.5–5).  Overall abundance and productivity is tentatively rated at High Risk.  Substantial improvements in the amount of data on abundance and productivity of the Upper Middle Fork Salmon River population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is at Low Risk.  Although the population currently does not meet the criteria for a “maintained” population, the overall spatial structure and diversity rating is sufficiently low that the population could potentially achieve “highly viable” status with an improvement of the abundance/productivity rating to very low risk.
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M

	
	Low 
(1-5%)
	V
	V
	V
	M

	
	Moderate
(6 – 25%)
	M
	M
	M
	HR

	
	High 
(>25%)
	HR
	HR                 Lower Middle Fork Salmon River
	HR
	HR


Figure 4.5.5– 5.  Lower Middle Fork Salmon River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Upper Middle Fork Salmon River Summer Steelhead Population
The Upper Middle Fork Salmon River summer steelhead population (Figure 4.5.6––1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Upper Middle Fork Salmon River population is a B-run population.  
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Figure 4.5.6– 1.  Upper Middle Fork Salmon River summer steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Middle Fork Salmon River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.6––1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for this population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.6– 1.  Upper Middle Fork Salmon River summer steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,964

	Stream lengths km (total) a
	1,476

	Stream lengths km (below natural barriers) a
	1,148

	Branched stream area weighted by intrinsic potential (km2)
	3.125

	Branched stream area km2 (weighted and temp. limited) b
	3.125

	Total stream area weighted by intrinsic potential (km2)
	4.476

	Total stream area weighted by intrinsic potential (km2) temp limited b
	4.476

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	6

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current abundance (total number of adults spawning in natural production areas) is unknown for this population.  There are no weirs where steelhead escapement can be monitored.  Steelhead redds were counted by the Idaho Department of Fish and Game (IDFG) from 1988-1998 in streams within the population.  Not all spawning habitat was surveyed when counting redds, so a total population count is not available for any year.  From 1990-1998, total redds counted each year in the two surveyed transects ranged from 0 to 11 (Table 4.5.6––2).
Table 4.5.6– 2.  Upper Middle Fork Salmon River summer steelhead population redds counted in drainage transects, 1987-1998.  Data obtained from Idaho Department of Fish and Game. (“nc” indicates no count).
	 
	Year
	 
	 

	Transect Area
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Bear Valley Creek
	27
	11
	62
	32
	26
	28
	26
	13
	10
	3
	5

	Cape Horn Creek
	nc
	nc
	nc
	nc
	nc
	nc
	3
	0
	nc
	nc
	nc

	Marsh Creek
	nc
	nc
	23
	1
	10
	7
	10
	nc
	1
	0
	0

	Sulphur Creek
	17
	7
	14
	6
	5
	18
	2
	2
	3
	3
	6

	Total
	44
	18
	99
	39
	41
	53
	41
	15
	14
	6
	11


For extant Snake River steelhead B-run populations above Lower Granite Dam lacking in direct abundance and productivity data, the ICTRT has developed an average dataset to be applied as a surrogate for these populations.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We divided the B-run estimates by eight (the number of extant B-run populations above the dam).  An average age structure (Yuen and Sharma 2005) was used to calculate returns, and the dataset was delimited at 750 spawners.  Since a majority of A-run and B- run steelhead populations within the DPS are in the intermediate size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average B-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity derived from the reconstructed time series, as well as the results of fitting alternative stock/recruit functions (random walk, hockey stick, Ricker and Beverton-Holt) are also provided in Appendix B1.
Recent year natural spawners include recruits originating from naturally spawning parents.  Some strays may also be spawning naturally, as well as hatchery-origin adults returning to the watershed.  The proportion of spawners originating from naturally spawning parents is unknown (Appendix B1).  
Annual estimates of the number of spawners in the Upper Middle Fork Salmon River summer steelhead population are not available.  As noted above, IDFG did conduct redd surveys in 2-4 subsections within the drainage from 1988 through 1998 (Table 4.5.6––2).  Abundance generally declined across the latter half of that time series, consistent with the pattern observed in the estimates of aggregate B-run natural returns passing Lower Granite Dam on the mainstem Snake River.  The IDFG has collected juvenile abundance data from a series of transects within the Upper Middle Fork Salmon River drainages since 1985.  On average, 11 transects are surveyed per year within this population (range: 4 to 15 per year).  O. mykiss parr densities averaged across transects within this population have been relatively constant at low levels since 1990, similar to the levels observed in the annual averages across transects in the adjacent Lower Middle Fork Salmon River population.   



Spatial Structure and Diversity
The ICTRT has identified six major spawning areas (MaSAs) and three minor spawning areas (MiSAs) within the Upper Middle Fork Salmon River summer steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  Spawning is widely distributed across the population.  Direct observations of redds or mature adults have been made in a number of the larger tributaries including the Marsh Creek and Bear Valley Creek drainages, Sulphur Creek and Loon Creek.  Juvenile O. mykiss, most likely the progeny of anadromous parents, have been observed in and collected from nearly every tributary to the Middle Fork Salmon River that is large enough to support steelhead.  
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Figure 4.5.6– 2.  Upper Middle Fork Salmon River summer steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There are six MaSAs and three MiSAs in this population.  Occupancy based on adult spawners or redds has not been determined for all major and minor spawning areas in the population.  Occupancy has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of all MaSAs and MiSAs in the population.  The metric was rated as very low risk.
A.l.b.  Spatial extent or range of population
Current utilization is documented in surveys for both juveniles and adults across all MaSAs and MiSAs in the population.  All spawning areas meet the ICTRT definition for being occupied as inferred from spawner redd and juvenile distribution data and the current distribution mirrors historical.  This metric is rated very low risk.
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Figure 4.5.6– 3.  Upper Middle Fork Salmon River summer steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Based on presence/absence and distribution information for juvenile steelhead, there are no known gaps between aggregates within the population or between this and adjacent populations.  This metric is rated very low risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The relatively few anthropogenic impacts within the population have resulted in minor habitat changes from historic conditions, though it is not likely those habitat changes have influenced major life history strategies or pathways.  Most of the population lies within a designated wilderness area and most habitat in the wilderness area is in pristine or near-pristine condition.  Anadromous O. mykiss persists in the population.  Only the adult summer run timing was present historically and it is presumed that only B-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  This metric was rated low risk.  There were no temporal or spatial within-population samples in include in analyses.  The single population sample showed no similarity to hatchery samples and was geographically consistent.
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Hatchery-origin steelhead currently are not released into the population.  Some out-of-MPG stray hatchery steelhead have been observed in the mainstem Salmon River between Whitebird Creek and the East Fork Salmon River, and it is presumed that very few, if any, of those strays are entering the Middle Fork Salmon River to spawn in any of the tributary streams.  Although there are no empirical data on spawner composition, this metric is rated very low risk because of the substantial separation between the population and the nearest location of hatchery-origin or stray natural-origin steelhead.  The downstream-most point in this population is 45.4 river miles from the mainstem Salmon River.  
(1) Out-of-DPS spawners:  There are no data on the spawner composition of this population, so this metric is rated very low risk.  
(2) Out-of-MPG spawners from within the DPS:  There are no data on the spawner composition of this population, so this metric is rated very low risk.  
(3) Out-of-population spawners from within the MPG:  There are no data on the spawner composition of this population, so this metric is rated very low risk.  
(4) Within-population hatchery spawners: There are no data on the spawner composition of this population, so this metric is rated very low risk.  
The overall spawner composition metric is rated very low risk.
B.3.a.  Distribution of population across habitat types
The Upper Middle Fork Salmon River summer steelhead population intrinsic potential habitat was historically distributed across three ecoregions (Figure 4.5.6––4 and Table 4.5.6––2).  Only one of the ecoregions contained more than 10% of the total population historical branched spawning area and was considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.6– 4.  Upper Middle Fork Salmon River summer steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.5.6– 3.  Upper Middle Fork Salmon River summer steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	High Glacial Drift-Filled Valleys
	8.1
	8.0

	Southern Forested Mountains
	91.3
	91.3

	Hot Dry Canyons
	0.6
	0.7




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  The primary fishery harvest of B-run steelhead occurs in the mainstem Columbia River fisheries directed at fall Chinook (ODFW 2007).  Harvest rates on B-run steelhead are estimated as an index; all steelhead passing Bonneville Dam between July 1 and October 31 that are 78 cm or greater in fork length are classified as B-run.  The aggregate mainstem harvest rate for the B-run steelhead index has averaged approximately 14% over the most recent 10 years (ODFW 2007).  Annual harvest rates were generally higher for the previous 10 year period, averaging approximately 25%.  Harvest has the potential to selectively impact migration timing, maturation timing and size-at-age.  Given the timing and harvest rates for mainstem fisheries in recent years, the potential for selective impacts on migration timing is likely negligible.  Natural-origin B-run steelhead return to the Columbia River after spending 1 to 3 years in the ocean; based on sampling by the IDFG at the Fish Creek weir in the Selway River, most return at ocean age-2 (Byrne 2005).  Ocean age-1 returns have a higher proportion of males and are substantially shorter in length than ocean age-2 returns.  Based on coded wire tag recoveries for hatchery steelhead, it is likely that current Columbia River net fisheries harvest a higher relative proportion of ocean age-2 than ocean age-1 B-run steelhead.  Given the difference in size and male:female distribution across ages for B-run steelhead, the primary impact of harvest selection would be on males.  Based on recent average harvest rates, we assign a low selective intensity for age-at-return.  Age-at-return is moderately heritable, therefore the current risk rating for the trait is low.  If future harvest rates increase and the fishery continues to selectively take larger (e.g., ocean age-2) B-run steelhead, the trait rating could increase to moderate.
There may be a very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed at hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities, therefore the risk rating is low for all traits.
Hatcheries:  There are no hatchery programs within this population.  Hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population; therefore the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low for all traits, therefore the overall selectivity rating for the Upper Middle Fork Salmon River steelhead population is low risk.



Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Low Risk for the Upper Middle Fork Salmon River summer steelhead population (Table 4.5.6––3).  This risk rating is driven by uncertainty in genetic diversity metrics under mechanism B.1 and selective process metrics under mechanism B.2.  It is possible that resolving those uncertainties could result in a lower overall risk rating.
Table 4.5.6– 4.  Upper Middle Fork Salmon River summer steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Low Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Low Risk (1)
	Low Risk
 (Mean = 1.25)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	Very Low Risk (2)
	Very Low Risk (2)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	VL (2)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	








Overall Viability Rating
The Upper Middle Fork Salmon River summer steelhead population does not meet ICTRT viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.5.6––5).  Overall abundance and productivity is tentatively rated at High Risk.  There is a high degree of uncertainty in the abundance/productivity risk rating for this population, as only an average dataset has been applied.  Substantial improvements in the amount of data on abundance and productivity of the Upper Middle Fork Salmon River population will need to occur before the population can be considered viable.  The overall spatial structure and diversity rating is at Low Risk.  Although the population currently does not meet the criteria for a “maintained” population, the overall spatial structure/diversity rating is sufficiently low that the population could potentially achieve “highly viable” status with an improvement in the abundance/productivity rating to very low risk.
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	Very Low
	Low
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Productivity Risk
	Very Low
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	HV
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Figure 4.5.6– 5.  Upper Middle Fork Salmon River summer steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Panther Creek Steelhead Population  
The Panther Creek steelhead population (Figure 4.5.7–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Panther Creek population is an A-run population.  
[image: SRPANsteelhead-msa-landscape]
Figure 4.5.7– 1.  Panther Creek steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Panther Creek population as “basic” in size and complexity based on historical habitat potential (Table 4.5.7–1; ICTRT 2007).  A steelhead population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.

 Table 4.5.7– 1.  Panther Creek steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,572

	Stream lengths km (total) a
	1,059

	Stream lengths km (below natural barriers) a
	710

	Branched stream area weighted by intrinsic potential (km2)
	1.112

	Branched stream area km2 (weighted and temp. limited) b
	1.112

	Total stream area weighted by intrinsic potential (km2)
	1.629

	Total stream area weighted by intrinsic potential (km2) temp limited b
	1.629

	Size / Complexity category
	Basic / “D” (core drainage plus adjacent, but separate, small tributaries)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  The ICTRT developed an estimate of annual abundance for the aggregate return of A-run natural-origin steelhead not accounted for by returns to the Grande Ronde populations with counts.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the “intermediate” size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
That index generally declined through 1999, then increased rapidly through 2002.  The estimated aggregate return in 2003 dropped relative to the peak returns the previous two years but was above the average for the mid-1980s.  
An average of 6 juvenile density monitoring sections (range 0-10) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the mid-Salmon River A-run streams.  The mean density of the mid-Salmon River A-run steelhead (5.60 parr/100 m2) and productivity (0.85) were higher than most other Idaho steelhead population groupings with the exception of lower elevation A-run steelhead (App. Table B2-2 and B2-3).  
Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and three minor spawning areas (MiSAs) within the Panther Creek steelhead population.  There are no modeled temperature limitations for the MaSAs in this population. 

[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  Upper Panther has the greatest proportion of the major spawning areas at 68%. ]
Figure 4.5.7– 2.  Panther Creek steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There is one MaSA and two MiSAs in the population.  This metric is rated as high risk since the single MaSA is currently unoccupied.  Aquatic habitat in the Panther Creek drainage has been severely degraded through mining activity that significantly affects the presence and distribution of steelhead within the population.  Further, since there is only one MaSA in the population, the lowest risk level this population could achieve is moderate.
A.l.b.  Spatial extent or range of population
The utilization of habitat and occupancy of spawning areas is determined through surveys for juveniles and adults.  The current range of the population is significantly reduced from historic conditions.  Loss of occupancy in the single MaSA, which contained approximately 67% of the historic intrinsic potential habitat, has reduced occupancy to only 33% of the historic range; therefore this metric is rated high risk.
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Figure 4.5.7– 3.  Panther Creek steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Historically there was a large gap between the single MaSA in this population and the adjacent upstream and downstream populations.  Because the MaSA is located in the upstream half of the Panther Creek drainage, loss of occupancy in the MaSA did not result in a change in gap or continuity between spawning areas.  The MiSAs are currently occupied and provide continuity among adjacent populations.  However, there is a historically large gap between two of the MiSAs, as well as between this population and the adjacent downstream population.  Because of those large gaps between spawning areas, this metric is rated high risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of A-run steelhead.  Significant anthropogenic impacts to habitat within the population have occurred, primarily as a result of mining activity.  The effect of those habitat impacts on major life history strategies or pathways is unknown and anadromous O. mykiss persist within the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  Because of the significant range and duration of anthropogenic impacts and the uncertainty associated with effects on life history strategies, this metric was rated as moderate risk.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  There was a single genetic sample from this population, therefore temporal or spatial within-population assessments could not be done.  The sample showed no similarity to hatchery samples and was geographically consistent.  This metric was rated low risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  Even though the population is separated from the mainstem Salmon River by a significant distance, the potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) hatchery steelhead sampled in the mainstem Salmon River sport fishery between the Little Salmon River and the North Fork Salmon River.  Stray steelhead in that reach of the mainstem Salmon River represent fish that could potentially enter the Panther Creek population.  A total of 3,829 known-origin CWTs were collected in that mainstem reach from 1980 through 2005 (tags were accessible in regional databases as of June 1, 2006).  Only 63 (1.6%) of the CWTs were considered as strays (raw tag recoveries not expanded for tagged proportions and sampling rates).  Forty (63.5%) of the strays were fish that had been released into the downstream-adjacent Little Salmon River population (Little Salmon River and Hammer Creek releases) and 13 (20.6%) of the strays were from Clearwater River releases.  The remaining 10 (15.9%) were distributed across releases into the Tucannon River, lower Snake River, Imnaha River, Little Sheep Creek and Snake River-Hells Canyon.
(1) Out-of-DPS spawners:  Out of 12,025 known-origin CWTs recovered at hatcheries and in the Salmon River downstream of the East Fork Salmon River from 1980-2005, none (0%) were from an out-of-DPS steelhead.  This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  Twenty-three (36.5%) of the 63 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were out-of-MPG strays, representing less than one stray per year (based on raw, unexpanded recoveries).  In 1977 and from 1982-1989, either steelhead fry, pre-smolts, smolts or adults (or combinations of those) were released into Panther Creek.  The fish released likely were from either Pahsimeroi Fish Hatchery (pre-1985) or Pahsimeroi and Sawtooth hatcheries (1985 and later).  Although both of those are within-MPG hatchery programs, the fish reared are heavily influenced by out-of-MPG Hells Canyon stock (the Pahsimeroi Fish Hatchery steelhead program was founded from Hells Canyon A-run stock).  The number of smolts released each year from 1985-1988 ranged from 237,900 to 299,700.  Numbers of adults released each year from1983-1986 ranged from 121 to 677.  Spawner composition may have been substantially influenced by the six continuous years of planting those adults and smolts.  More recently (1992-1996) eyed steelhead eggs have been planted in Panther Creek for supplementation purposes.  This metric is rated moderate risk because of the duration and magnitude of hatchery-origin steelhead into the population.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  Forty (63.5%) of the 63 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were from releases into the downstream-adjacent Little Salmon River population.  All forty recoveries were from the mainstem Salmon River between the South Fork Salmon River and the North Fork Salmon River.  Considerable numbers of adult hatchery steelhead originating from releases into the Upper Salmon River area swim past the mouth of the Middle Fork Salmon River during their spawning migration.  No sampling is conducted to determine the prevalence of straying by these fish into the Panther Creek population.  This metric is rated as low risk.  The effect of the hatchery releases is considered in the rating for hatchery-origin spawners from out-of-MPG within-DPS populations.
(4) Within-population hatchery spawners:  There is no within-population hatchery program and this metric is rated very low risk.
The overall spawner composition metric is rated moderate risk due to the high risk of hatchery steelhead from within the Snake River DPS, but outside the Salmon River MPG, that spawn naturally in the Panther Creek population.


B.3.a.  Distribution of population across habitat types
The Panther Creek steelhead population intrinsic potential habitat historically was distributed across four ecoregions (Figure 4.5.7–4 and Table 4.5.7–2).  Only two of the four ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated moderate risk as there was a substantial change in ecoregion occupancy (use of the South Clearwater Forested Mountains ecoregion increased by 147%).
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Figure 4.5.7– 4.  Panther Creek steelhead population spawning distribution across EPA level IV ecoregions.
Table 4.5.7– 2.  Panther Creek steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Eastern Batholith
	0.7
	0.0

	South Clearwater Forested Mountains
	13.4
	33.1

	Hot Dry Canyons
	4.4
	8.9

	Southern Forested Mountains
	81.5
	58.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  There are no hatchery programs within this population.  Hatchery programs in other populations within this MPG are not suspected to have a selective impact on this population; therefore the risk rating is very low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the Panther Creek steelhead population is low risk.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the Panther Creek steelhead population (Table 4.5.7–3).  This risk rating is driven by spatial structure risk as influenced by loss of occupancy of the single major spawning area in the population. 
Table 4.5.7– 3.  Panther Creek steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	High Risk
(Mean = -1)
	High Risk
(Mean = -1)
	High Risk

	A.1.b
	H (-1)
	H (-1)
	
	
	

	A.1.c
	H (-1)
	H (-1)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk
(Mean = 0.25)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL(2)
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	M (0)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	VL(2)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	






Overall Viability Rating
The Panther Creek steelhead population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 4.5.7–5).  Overall abundance and productivity is tentatively rated at Moderate Risk, since only an average dataset has been applied and there is a high degree of uncertainty in the abundance/productivity metrics.  Substantial improvements in the amount of data on abundance and productivity of the Panther Creek population will need to occur before the population can be considered viable.  Consideration should be given to developing a monitoring program to reduce this uncertainty.  Improvement in the abundance/productivity risk rating to low or very low risk would result in a status of “maintained” for this population.  The overall spatial structure and diversity rating is High Risk.  This population could achieve maintained status with an improvement to moderate risk for this rating.  In order for the population to achieve “viable” status, the risk ratings for both abundance/productivity and spatial structure/diversity must improve significantly.  
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Figure 4.5.7– 5.  Panther Creek steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – North Fork Salmon River Steelhead Population  
The North Fork Salmon River steelhead population (Figure 4.5.8–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The North Fork Salmon River population is an A-run population.  
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Figure 4.5.8– 1.  North Fork Salmon River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the North Fork Salmon River population as “basic” in size and complexity based on historical habitat potential (Table 4.5.8–1; ICTRT 2007).  A steelhead population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity to achieve a 5% or less risk of extinction over a 100-year timeframe.

 Table 4.5.8– 1.  North Fork Salmon River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,251

	Stream lengths km (total) a
	533

	Stream lengths km (below natural barriers) a
	363

	Branched stream area weighted by intrinsic potential (km2)
	0.635

	Branched stream area km2 (weighted and temp. limited) b
	0.635

	Total stream area weighted by intrinsic potential (km2)
	0.979

	Total stream area weighted by intrinsic potential (km2) temp limited b
	0.979

	Size / Complexity category
	Basic / “D” (core drainage plus adjacent, but separate, small tributaries)

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  The ICTRT developed an estimate of annual abundance for the aggregate return of A-run natural-origin steelhead not accounted for by returns to the Grande Ronde populations with counts.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the “intermediate” size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
That index generally declined through 1999, then increased rapidly through 2002.  The estimated aggregate return in 2003 dropped relative to the peak returns the previous two years but was above the average for the mid-1980s.  
An average of 3 juvenile density monitoring sections (range 0-4) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the mid-Salmon River A-run streams.  The mean density of the mid-Salmon River A-run steelhead (5.60 parr/100 m2) and productivity (0.85) were higher than most other Idaho steelhead population groupings with the exception of lower elevation A-run steelhead (App. Table B2-2 and B2-3).  
Spatial Structure and Diversity
The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the North Fork Salmon River steelhead population.  There are no modeled temperature limitations for the spawning areas in this population.  The range of steelhead spawning in the population is unknown.
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  North Fork Salmon has the greatest proportion of the spawning areas at 87%.]
Figure 4.5.8– 2.  North Fork Salmon River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There is one MaSA and one MiSA in the population.  The spawning area outside of the MaSA is not greater than 75% the capacity of a MaSA, therefore this metric is rated as high risk.

A.l.b.  Spatial extent or range of population
Both the MaSA and MiSA are occupied in the upstream and downstream halves and each spawning area meets the criteria for being characterized as occupied.  This metric is rated as very low risk.
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Figure 4.5.8– 3.  North Fork Salmon River steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been no loss of occupancy of spawning areas to change gap distances or connectivity between spawning areas.  Historically, there has been a substantial gap between the North Fork Salmon River population and the proximate downstream populations, and this gap distance has not changed.  This metric is rated low risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of A-run steelhead.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions.  However, it is not likely those habitat changes have influenced major life history strategies or pathways, and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population is rated at moderate risk for this metric because of the uncertainty in the influence of habitat alterations on life history strategies.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects but the magnitude of the change is unknown.  Habitat alterations within the population boundary also may have influenced phenotypic variation.  The population is rated at moderate risk for this metric because of the within-population habitat alterations, substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  There was moderate to high within-population spatial differentiation, although samples were loosely cohesive.  Additionally, there was no similarity to hatchery samples and the single sample was geographically consistent.  This metric is rated low risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) hatchery steelhead sampled in the mainstem Salmon River sport fishery between the Middle Fork Salmon River and the East Fork Salmon River.  Stray steelhead in that reach of the mainstem Salmon River represent fish that could potentially enter the North Fork Salmon River.  A total of 10,499 known-origin CWTs were collected in that mainstem reach from 1980-2005 (tags were accessible in regional databases as of June 1, 2006).  Only 52 (0.5%) of the recovered CWTs were strays (raw tag recoveries not expanded for tagged proportions and sampling rates).  Twenty-nine (55.8%) of those strays were fish that had been released into the downstream Little Salmon River population (Little Salmon River and Hammer Creek releases), while 14 (26.9%) of the strays were from out-of-MPG releases (Clearwater River, Tucannon River, Lower Snake River, Imnaha River, Little Sheep Creek and Snake River-Hells Canyon).  The remainder of the strays (n=9) originated from hatchery fish releases in the vicinity of the North Fork Salmon River, and should not be considered as true strays. 
Current releases of marked smolts in the vicinity of the North Fork Salmon River for harvest augmentation primarily are Pahsimeroi Hatchery A-run stock which was derived from Hells Canyon (out-of-MPG) stock.  Significant to this assessment is that some returning hatchery fish are not harvested in fisheries and do not recruit back to weirs or traps, thus their final disposition or spawning location are unknown.  The number and proportion of natural spawners in the North Fork Salmon River population that are from proximate mainstem Salmon River releases are unknown. 
Another consideration in this assessment is the history of hatchery steelhead releases directly into the North Fork Salmon River population.  Hatchery A-run steelhead were released every year from 1977-1994, except 1992 (Table 4.5.8–2).  It is assumed that all smolt releases were Pahsimeroi Hatchery A-run stock, which was derived primarily form Hells Canyon stock.  The total naturally spawning parent generations that included recruits from hatchery smolt releases potentially could have been comprised of greater than 80% hatchery-origin fish under a certain set of assumptions. 
Table 4.5.8– 2.  Number of hatchery steelhead released into the North Fork Salmon River, 1977-1994. Data obtained from Idaho Department of Fish and Game release database.
	
	Stage Released

	Year
	Adult
	Fry
	Smolt

	1977
	
	50,000
	

	1978
	
	55,000
	

	1979
	199
	120,620
	

	1980
	
	100,000
	

	1981
	
	194,250
	

	1982
	
	156,696
	

	1983
	200
	
	

	1984
	
	296,250
	

	1985
	
	339,040
	

	1986
	
	300,000
	

	1987
	120
	75,000
	

	1988
	
	40,000
	253,100

	1989
	
	
	208,500

	1990
	
	
	199,602

	1991
	
	
	155,400

	1993
	
	
	190,500

	1994
	
	
	134,979

	Total
	519
	1,726,856
	1,142,081



(1) Out-of-DPS spawners:  Out of 12,025 known-origin CWTs recovered at hatcheries and in the Salmon River downstream of the East Fork Salmon River from 1980-2005, none (0%) were from an out-of-DPS steelhead.  This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  Fourteen (26.9%) of the 52 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were out-of-MPG strays, representing less than one stray per year (based on raw, unexpanded recoveries).  This metric is not considered to be of substantial risk to the population and was rated low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  Twenty-nine (55.8%) of the 52 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were from releases into the downstream Little Salmon River population.  Sixteen of those 29 recoveries were from the mainstem Salmon River between the North Fork Salmon River and the East Fork Salmon River, including the Pahsimeroi Hatchery.  Considerable numbers of adult hatchery steelhead originating from releases into the upper Salmon River area swim past the mouth of North Fork Salmon River during their spawning migration.  No sampling is conducted to determine the prevalence of straying by these fish into the North Fork Salmon River population. 
Because of the past hatchery releases discussed above and the potentially high proportion of hatchery-origin spawners, this metric was rated as high risk.  The high risk rating was applied because of the magnitude and duration of the hatchery releases and the high degree of uncertainty with respect to overall effects on the population.
(4) Within-population hatchery spawners:  There is no within-population hatchery program and this metric is rated very low risk.
The overall spawner composition metric is rated high risk due to the high risk of naturally spawning hatchery steelhead from within the Salmon River MPG but from outside the North Fork Salmon River population.
B.3.a.  Distribution of population across habitat types
The North Fork Salmon River steelhead population intrinsic potential habitat historically was distributed across seven ecoregions (Figure 4.5.8–4 and Table 4.5.8–3).  Only two of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.8– 4.  North Fork Salmon River steelhead population spawning distribution across EPA level IV ecoregions.
 
Table 4.5.8– 3.  North Fork Salmon River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Eastern Batholith
	0.1
	0.0

	Dry Partly Wooded Mountains
	16.7
	13.7

	South Clearwater Forested Mountains
	58.8
	62.8

	Hot Dry Canyons
	9.2
	6.1

	Southern Forested Mountains
	1.5
	1.4

	Dry Gneissic-Schistose Volcanic Hills
	6.0
	7.0

	Western Beaverhead Mountains
	7.8
	9.0


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  The hatchery program within this population and hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population.  Natural-origin fish are not collected for broodstock, (only hatchery-origin returns are used); therefore the selective impact of hatchery actions is rated very low risk for all traits.   
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the North Fork Salmon River steelhead population is low risk.
Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the North Fork Salmon River steelhead population (Table 4.5.8–4).  This risk rating is driven by both uncertainty in genotypic and phenotypic diversity (factor B.1 metrics) and the occurrence of hatchery fish spawning in the population (metric B.2.a.3).
Table 4.5.8– 4.  North Fork Salmon River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Low Risk
(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk
(Mean = 0.25)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	L (1)
	L (1)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	H (-1)
	
	
	
	

	B.2.a(4)
	VL (2)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	





Overall Viability Rating
The North Fork Salmon River steelhead population does not meet ICTRT viability criteria but does qualify to be rated as MAINTAINED (Figure 4.5.8–5); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk.  There is a high degree of uncertainty in the abundance/productivity risk rating for this population, as only an average dataset has been applied.  Consideration should be given to developing a monitoring program to reduce the uncertainty of this rating.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Overall spatial structure and diversity is also rated at Moderate Risk.  This population has the potential to achieve a viable status with an improvement in the abundance/productivity risk rating to low or very low risk.    
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M*

	
	Low 
(1-5%)
	V
	V
	V
	M*

	
	Moderate 
(6 – 25%)
	M*
	M*
	M*
North Fork Salmon River
	HR

	
	High 
(>25%)
	HR
	HR
	HR
	HR


Figure 4.5.8– 5.  North Fork Salmon River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Lemhi River Steelhead Population  
The Lemhi River steelhead population (Figure 4.5.9–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Lemhi River population is an A-run population.  
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Figure 4.5.9– 1.  Lemhi River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lemhi River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.9–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lemhi River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.9– 1.  Lemhi River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,812

	Stream lengths km (total) a
	1193

	Stream lengths km (below natural barriers) a
	1050

	Branched stream area weighted by intrinsic potential (km2)
	3.571

	Branched stream area km2 (weighted and temp. limited) b
	3.571

	Total stream area weighted by intrinsic potential (km2)
	4.261

	Total stream area weighted by intrinsic potential (km2) temp limited b
	4.261

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current abundance (number of adults spawning in natural production areas) is unknown for this population.  There are no methods (weirs, traps, etc.) or surveys to enumerate adult abundance in the population.  Surveys of juvenile density or abundance are conducted in some stream reaches.  There are no estimates of the number of hatchery-origin steelhead that spawn naturally in this population.
For Snake River steelhead A-run populations lacking in direct abundance and productivity data, we developed preliminary estimates representing an average surrogate population of this run type using Lower Granite Dam counts of natural-origin fish.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts and assumed the resulting time series represented the remaining A-run populations.  Since a majority of A-run and B- run steelhead populations within the DPS are in the intermediate size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
Direct estimates of the number of adult spawners returning to the Lemhi River are not available.  The Idaho Department of Fish and Game (IDFG) have collected juvenile abundance data from two transects within the drainage since 1985.  O. mykiss parr densities have been relatively constant on average across the Lemhi River transects since 1990, similar to the pattern observed in the annual averages across transects in the adjacent Selway River population.  The Lemhi River steelhead population is assigned to the A-run category by the IDFG.  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  The ICTRT developed an estimate of annual abundance for the aggregate return of A-run natural-origin steelhead not accounted for by returns to the Grande Ronde populations with counts.  That index generally declined through 1999, then increased rapidly through 2002.  The estimated aggregate return in 2003 dropped relative to the peak returns the previous two years but was above the average for the mid-1980s.  
Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Lemhi River steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  
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Figure 4.5.9– 2.  Lemhi River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).


Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There are three MaSAs and two MiSAs in the population.  Although a relatively small number of spawning areas were identified within the population, there is a large amount of intrinsic potential habitat available for spawning and rearing.  The total intrinsic potential weighted area in the population is equal to 14 MaSAs based on the MaSA size threshold of 250,000 m2.  Occupancy of spawning areas has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of all MaSAs, while current data indicate that none of the MiSAs are occupied.  This metric was rated as very low risk, rather than low risk, because of the large amount of intrinsic potential habitat available in the MaSAs.

A.l.b.  Spatial extent or range of population
Current utilization is documented through surveys for both juveniles and adults across all MaSAs and MiSAs in the population.  All major spawning areas meet the ICTRT definition for being occupied as inferred from spawner redd and/or juvenile distribution data and this metric is rated very low risk.
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Figure 4.5.9– 3.  Lemhi River steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Loss of occupancy in the two MiSAs substantially increased the gap between this population and the two proximate downstream populations.  Because of the loss of connectivity among populations, this metric was rated as moderate risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic and current life history strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of A-run steelhead.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions.  However, it is not likely those habitat changes have influenced major life history strategies or pathways, and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake and Columbia River portions of the migratory pathway likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects but the magnitude of the change is unknown.  Irrigation practices in the basin result in dewatering of the lower reaches of many tributaries for a significant part of the year.  The disconnection of tributaries from the mainstem Lemhi River affects juvenile movement patterns and habitat use during freshwater rearing.  The population is rated at moderate risk for this metric because of the substantial change in adult run timing, likely changes in the mean and variability of juvenile migration and movement patterns through the mainstem migration corridor, and juvenile freshwater rearing disruptions in movement patterns and habitat use.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  No data were available for the Lemhi River steelhead population and this metric was rated moderate risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) fish sampled in the mainstem Salmon River sport fishery between the North Fork Salmon River and East Fork Salmon River.  Stray steelhead in that reach of the mainstem Salmon River represent fish that could potentially enter the Lemhi River.  A total of 7,750 known-origin CWTs were collected in that mainstem reach from 1980 through 2005 (tags were accessible in regional databases as of June 1, 2006).  Only 24 (0.3%) of the recovered CWTs were from strays.
Current releases of marked smolts in the vicinity of the mouth of the Lemhi River for harvest augmentation primarily are Pahsimeroi Hatchery A-run stock which was derived from Hells Canyon (out-of-MPG) stock.  Significant to this assessment is that some returning hatchery fish are not harvested in fisheries and do not recruit back to weirs or traps, thus their final disposition or spawning locations are unknown.  The number and proportion of natural spawners in the Lemhi River population that are from proximate mainstem Salmon River releases are unknown.
A significant concern in the population is the effect of past hatchery releases on the population and the recent management practice of releasing unmarked hatchery steelhead smolts and planting eyed eggs to supplement natural production.  Total numbers of hatchery steelhead released into the population since 1967 are displayed in the table below (data obtained from the IDFG stocking database). 
 Table 4.5.9– 2.  Total numbers of hatchery steelhead released into the Lemhi River steelhead population as reported by the Idaho Department of Fish & Game stocking database.
	Life Stage Released
	Total # Released
	Range of Release Years
	# of Years Released

	Eggs
	827,000
	1996 - 2002
	7

	Fry
	11,254,000
	1972 - 1989
	14

	Pre-smolt
	888,000
	1973 - 1989
	7

	Smolt
	3,411,000
	1968 - 2006
	21

	Adult
	5,700
	1978 - 1987
	7


Recent releases of eyed eggs and unmarked hatchery smolts are detailed in the table below.  At SAR rates of 0.1-2.0%, returns from the smolt releases alone would range from 120 to 5,200 adults annually, and potentially could comprise a high proportion of total spawners in the population.

 Table 4.5.9– 3.  Releases of eyed eggs and unmarked hatchery smolts into the Lemhi River Steelhead population (1996-2006).
	Year
	Eyed Eggs
	Smolts

	1996
	50,000
	

	1997
	135,500
	

	1998
	133,400
	

	1999
	206,000
	

	2000
	81,000
	

	2001
	132,520
	224,338

	2002
	108,930
	258,586

	2003
	
	115,717

	2004
	
	120,184

	2005
	
	132,793

	2006
	
	127,663


(1) Out-of-DPS spawners:  Out of 12,025 known-origin CWTs recovered in Salmon River sport fisheries or at hatchery racks between Whitebird Creek and the East Fork Salmon River from 1980-2005, none (0%) were from an out-of-DPS steelhead.  This metric is considered to be of very low risk to the population.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  This metric is considered to be of very low risk to the population.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  Of the 24 strays recovered in the vicinity of or within this population over 25 years, eight (33.3%) are considered out-of-MPG strays.  They originated from releases into the Clearwater River (n=6), Wallowa/Grande Ronde Rivers (n=1) and Snake River-Hells Canyon (n=1).  The remaining 16 strays (66.6%) originated from releases into the Little Salmon River and the Salmon River at Hammer Creek.  This metric is rated as low risk.
(4) Within-population hatchery spawners:  Because of the ongoing supplementation programs discussed above, this metric was rated as high risk.  The high risk rating was applied because of the magnitude and duration of the supplementation program (eyed egg plants and unmarked smolt releases) and the high degree of uncertainty with respect to program success and overall effects on the population.
The overall spawner composition metric is high risk due to the high proportion of within-population hatchery-origin steelhead that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
Historically, intrinsic potential habitat in the Lemhi River steelhead population was distributed across five ecoregions (Figure 4.5.9–4 and Table 4.5.9–3).  Only two of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  There have been no substantial changes in ecoregion occupancy and the metric was rated low risk.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.9– 4.  Lemhi River steelhead population spawning distribution across EPA level IV ecoregions.
 
Table 4.5.9– 4.  Lemhi River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Partly Wooded Mountains
	0.1
	0.0

	Dry Intermontane Sagebrush Valleys
	66.1
	86.1

	Dry-Gneissic-Schistose Volcanic Hills
	23.2
	9.4

	Western Beaverhead Mountains
	1.5
	0.1

	Barren Mountains
	9.1
	4.5



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  The hatchery program within this population and hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population.  Natural-origin fish are not collected for broodstock (only hatchery-origin returns are used); therefore the hatchery component of the selective impacts metric is rated as very low risk for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the Lemhi River steelhead population is low risk.

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Lemhi River steelhead population (Table 4.5.9–5).  This risk rating is driven by the risk associated with hatchery steelhead supplementation programs (metric B.2.a.4), lack of information on genetic diversity (metric B.1.c) and uncertainty in the influence of anthropogenic disturbances on phenotypic variation (metric B.1.b).  Risk associated with all three of those metrics must be reduced to achieve a reduction in overall spatial structure/diversity risk.
Table 4.5.9– 5.  Lemhi River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Low Risk
(Mean = 1.33)
	Low Risk
(Mean = 1.33)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk
(Mean = 0.25)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	NR
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	NR
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Lemhi River steelhead population does not meet ICTRT viability criteria but does qualify to be rated as MAINTAINED (Figure 4.5.9–6); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk.  Consideration should be given to developing a monitoring program to reduce the uncertainty of this rating.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Overall spatial structure and diversity is also rated at Moderate Risk.  This population has the potential to achieve a viable status with significant improvements in risk ratings for both spatial structure/diversity and abundance/productivity.    
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Figure 4.5.9– 5.  Lemhi River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – Pahsimeroi River Steelhead Population  
The Pahsimeroi River steelhead population (Figure 4.5.10–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Pahsimeroi River population is an A-run population.  
[image: SRPAHsteelhead-msa-landscape]
Figure 4.5.10– 1.  Pahsimeroi River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Pahsimeroi River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.10–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for this population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.10– 1.  Pahsimeroi River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,433

	Stream lengths km (total) a
	930

	Stream lengths km (below natural barriers) a
	695

	Branched stream area weighted by intrinsic potential (km2)
	2.962

	Branched stream area km2 (weighted and temp. limited) b
	2.962

	Total stream area weighted by intrinsic potential (km2)
	3.854

	Total stream area weighted by intrinsic potential (km2) temp limited b
	3.854

	Size / Complexity category
	Intermediate / “C” (trellis pattern)

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
This population includes the Pahsimeroi River and its tributaries, as well as the mainstem Salmon River and all tributaries downstream to the mouth of the Lemhi River.  Spawning abundance estimates are available for a section of this population based on counts over the Pahsimeroi Hatchery weir in the lower Pahsimeroi River.  Passage over the weir is limited to natural-origin steelhead (Table 4.5.7–2).  Natural-origin spawners in this section of the population have ranged from 17 to 460 since 1985 and the 10-year geometric mean abundance was 73.  Recent year natural spawners include returns originating from naturally spawning parents (natural or hatchery-origin) and returns of hatchery steelhead.  Large numbers of hatchery steelhead (adipose-clipped smolts) are released below the Pahsimeroi River weir and in the mainstem section of the Upper Salmon between the Pahsimeroi River and the Lemhi River for harvest augmentation under mitigation programs.  However, not all returning adults are intercepted in fisheries or captured at hatchery weirs, so it is nearly impossible to determine either the number or proportion of hatchery-origin steelhead that spawn naturally in the mainstem and small tributary habitats included in the Pahsimeroi River steelhead population.  
Table 4.5.10– 2.  Natural-origin steelhead intercepted at the Pahsimeroi Fish Hatchery Weir (1979-1992).
	Run year to weir
	Natural-origin arrivals
	Natural-origin passed
	Run year to weir
	Natural-origin arrivals
	Natural-origin passed

	1979
	1656
	36
	
	1993
	24
	24

	1980
	No data
	No data
	
	1994
	35
	35

	1981
	No data
	No data
	
	1995
	17
	17

	1982
	No data
	No data
	
	1996
	17
	17

	1983
	No data
	No data
	
	1997
	25
	25

	1984
	No data
	No data
	
	1998
	48
	48

	1985
	No data
	No data
	
	1999
	38
	38

	1986
	70
	44
	
	2000
	58
	58

	1987
	259
	259
	
	2001
	133
	133

	1988
	460
	460
	
	2002
	376
	376

	1989
	166
	166
	
	2003
	180
	180

	1990
	118
	118
	
	2004
	67
	67

	1991
	26
	26
	
	2005
	42
	42

	1992
	39
	39
	
	2006
	68
	68


Juvenile trend data are not available for this population, no B-channel juvenile monitoring sections were sampled by IDFG in Pahsimeroi River.  
For Snake River steelhead A-run populations lacking in direct abundance and productivity data, we developed preliminary estimates representing an average surrogate population of this run type using Lower Granite Dam counts of natural-origin fish.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the intermediate size category, we classified the average surrogates as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.


Spatial Structure and Diversity
The ICTRT has identified three major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Pahsimeroi River steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  

[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  The Pahsimeroi major spawning area has the greatest proportion of the major spawning areas at 67%.  ]
Figure 4.5.10– 2.  Pahsimeroi River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There are three MaSAs and two MiSAs in the population.  Although a relatively small number of spawning areas were identified within the population, there is a large amount of intrinsic potential habitat available for spawning and rearing.  The total intrinsic potential weighted area in the population is equal to almost 12 MaSAs based on the MaSA size threshold of 250,000 m2.  Occupancy of spawning areas has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of the Lower Pahsimeroi and Patterson MaSAs, but only in the lower half of the upstream-most Pahsimeroi MaSA.  Current data indicates the MiSAs are not occupied.  This metric was rated as moderate risk because only two of the three historic MaSAs meet the criteria for being occupied and current spawning in those MaSAs is linearly distributed and primarily confined to the mainstem.

A.l.b.  Spatial extent or range of population
Current utilization is documented by surveys for both juveniles and adults across all MaSAs and MiSAs in the population.  One major spawning area does not meet the ICTRT definition for being occupied as inferred from spawner redd and/or juvenile distribution data and this metric is rated moderate risk.  Only 50-75% of historic MaSAs are occupied.
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Figure 4.5.10– 3.  Pahsimeroi River steelhead population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Loss of occupancy in the two MiSAs in the downstream area of the population substantially increased the gap between this population and the two proximate downstream populations.  Because of the loss of connectivity among populations, this metric was rated as moderate risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of A-run steelhead.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions.  However, it is not likely those habitat changes have influenced major life history strategies or pathways and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at moderate risk for this metric because of the uncertainty in the influence of habitat alterations on life history strategies.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in the lower Snake River and Columbia River portions of the migratory pathway have likely reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed.  However, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, though the magnitude of the change is unknown.  Irrigation practices in the basin result in dewatering of the lower reaches of many tributaries for a significant part of the year.  The disconnection of tributaries from the mainstem Pahsimeroi River affects juvenile movement patterns and habitat use during freshwater rearing.  The population is rated at moderate risk for this metric because of the substantial change in adult run timing, likely changes in the mean and variability of juvenile migration and movement patterns through the mainstem migration corridor, and disruption of juvenile freshwater rearing movement patterns and habitat use.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  Samples collected at Pahsimeroi Fish Hatchery clustered with Lower Snake River and Wallowa Hatchery samples.  There was no clear among-population signal, due to disparate samples.  There was some indication that Pahsimeroi Fish Hatchery samples were not closely allied with other Salmon River samples.  This metric was rated moderate risk. 
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) fish sampled in the mainstem Salmon River sport fishery between the North Fork Salmon River and East Fork Salmon River, and CWTs recovered at Pahsimeroi Fish Hatchery.  A total of 7,750 known-origin CWTs were collected in that mainstem reach from 1980 through 2005 (tags were accessible in regional databases as of June 1, 2006).  Only 24 (0.3%) of the 7,750 fish were considered as strays (see out-of-MPG discussion below).
The current within-population hatchery program that releases marked smolts for harvest augmentation was founded from both local and out-of-MPG stocks, and no attempt is made to distinguish it as a within-population or out-of-population hatchery stock.  Hatchery steelhead released into the upstream East Fork Salmon River and Upper Mainstem Salmon River populations must swim through the Salmon River mainstem portion of this population as adults when returning to their release sites.  Numbers of fish that do not recruit back to their point of release are unknown.  Significant to this assessment is that some returning hatchery fish are not harvested in fisheries and do not recruit back to weirs or traps, thus are spawning naturally in the population.  As stated previously, the number and proportion of hatchery-origin natural spawners is unknown.  The prevalence of hatchery-origin spawners is assumed to be highest in mainstem Salmon River tributaries between the Lemhi River and the Pahsimeroi Fish Hatchery.  Only natural-origin steelhead have been released into the Pahsimeroi River upstream of the hatchery weir since at least 1985.  Recent surveys by the Idaho Department of Fish and Game (IDFG) documented the presence of significant proportions of hatchery-origin spawners in many of the main Salmon River tributaries.
(1) Out-of-DPS spawners:  Out of 12,025 known-origin CWTs recovered in Salmon River sport fisheries or at hatchery racks between Whitebird Creek and the East Fork Salmon River from 1980-2005, none (0%) were from an out-of-DPS steelhead.  This metric was rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  This metric is not considered to be of substantial risk to the population.  Eight (33.3%) of the 24 strays recovered across 25 years of mainstem Salmon River sport fishery sampling data were out-of-MPG strays.  They originated from releases into the Clearwater River (n=6), Wallowa/Grande Ronde Rivers (n=1) and Snake River/Hells Canyon (n=1).  The remaining 16 strays (66.7%) originated from releases into the Little Salmon River and the Salmon River at Hammer Creek.  This metric is rated as low risk.
(3) Out-of-population spawners from within the MPG:  Twenty five CWTs that originated from out-of-population releases were recovered from the mainstem Salmon River between the North Fork Salmon River and East Fork Salmon River and at Pahsimeroi Hatchery.  Sixteen (64.0%) originated from releases into the Little Salmon River and the Salmon River at Hammer Creek and two (8.0%) were from releases into Panther Creek.  The remaining seven (28%) were from releases made near the North Fork Salmon River, a short distance downstream of the population.  This metric is rated as low risk.
(4) Within-population hatchery spawners:  The extent of within-population hatchery spawners spawning in mainstem Salmon River tributaries within the population is unknown.  As noted above, IDFG surveys detected substantial proportions of hatchery-origin fish (from supplementation and harvest augmentation releases) in Salmon River tributaries.  Because of the recent low escapements of natural spawners into the Pahsimeroi River itself, the presence of hatchery spawners in tributaries may have a large population-level affect on spawner composition.  This metric is rated as moderate risk due to the high degree of uncertainty with respect to population-level effects and the fact that all hatchery spawners are considered as out-of-population origin.  The Pahsimeroi Fish Hatchery steelhead broodstock was largely sourced from Snake River/Hells Canyon stock.
The overall spawner composition metric is rated moderate risk due to the moderate risk rating for naturally spawning hatchery-origin steelhead from within the Pahsimeroi River population.
B.3.a.  Distribution of population across habitat types
Historically, intrinsic potential habitat in the Pahsimeroi River steelhead population was distributed across five ecoregions (Figure 4.5.10–4 and Table 4.5.10–3).  Only two of the five ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated moderate risk as there was a substantial change in ecoregion occupancy (use of the Dry Gneissic-Schistose Volcanic Hills ecoregion increased by 91%).
[image: SRPAHsteelhead-eco-landscape-ver3]
Figure 4.5.10– 4.  Pahsimeroi River steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.5.10– 3.  Pahsimeroi River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Partly Wooded Mountains
	0.8
	0.0

	Southern Forested Mountains
	1.0
	0.0

	Dry Intermontane Sagebrush Valleys
	60.7
	96.0

	Dry Gneissic-Schistose Volcanic Hills
	31.7
	2.7

	Barren Mountains
	5.8
	1.3



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  The hatchery program within this population and hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population.  Natural-origin fish are not collected for broodstock (only hatchery-origin returns are used); therefore the risk rating is low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated low risk for all traits, therefore the overall selectivity rating for the Pahsimeroi River steelhead population is low risk.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Pahsimeroi River steelhead population (Table 4.5.10–4).  This risk rating is driven by the moderate risk score for nearly every metric. 
Table 4.5.10– 4.  Pahsimeroi River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	Moderate Risk
(Mean = 0)
	Moderate Risk
(Mean = 0)
	Moderate Risk

	A.1.b
	M (0)
	M (0)
	
	
	

	A.1.c
	M (0)
	M (0)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk
(Mean = 0.25)
	

	B.1.b
	M (0)
	M (0)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2) 
	Moderate Risk (0)
	Moderate Risk (0)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	M (0)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	




Overall Viability Rating
The Pahsimeroi River steelhead population does not meet ICTRT viability criteria but does qualify to be rated as MAINTAINED (Figure 4.5.10–5); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk.  There is a high degree of uncertainty in the abundance/productivity risk rating for this population, as only an average dataset has been applied.  Consideration should be given to developing a monitoring program to reduce the uncertainty of this rating.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Overall spatial structure and diversity is also rated at Moderate Risk.  This population has the potential to achieve a viable status with an improvement in the abundance/productivity risk rating to low or very low risk.    
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Figure 4.5.10– 5.  Pahsimeroi River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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Current Status Assessment – East Fork Salmon River Steelhead Population  
The East Fork Salmon River steelhead population (Figure 4.5.11–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The East Fork Salmon River population is an A-run population.  
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Figure 4.5.11– 1.  East Fork Salmon River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the East Fork Salmon River population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.11–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥1.14 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the East Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.11– 1.  East Fork Salmon River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,298

	Stream lengths km (total) a
	938

	Stream lengths km (below natural barriers) a
	773

	Branched stream area weighted by intrinsic potential (km2)
	3.152

	Branched stream area km2 (weighted and temp. limited) b
	3.152

	Total stream area weighted by intrinsic potential (km2)
	3.793

	Total stream area weighted by intrinsic potential (km2) temp limited b
	3.793

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Current abundance (total number of adults spawning in natural production areas) is unknown for this population.  However, there is a natural abundance time series for a small portion of the population.  A weir is located on the East Fork Salmon River approximately 20 miles upstream of the river’s mouth, and has been operated to trap adult steelhead since 1984.  No abundance information is available for the East Fork Salmon River below the weir, Herd Creek or tributaries to the Salmon River within the population boundary.  Numbers of natural-origin steelhead trapped at the weir are shown in Figure 4.5.11–2 and numbers released above the weir to spawn naturally are listed in Table 4.5.11–2.  A review of Idaho Department Fish and Game (IDFG) hatchery brood year reports for steelhead brood years 1994-2002 revealed that hatchery personnel had classified all natural-origin returns for those years as B-run fish.  The East Fork Salmon River B-run program was founded from Dworshak Hatchery (Clearwater River) B-run stock. Thus the abundance or status of the native A-run stock is unknown.  Recent year natural spawners include recruits originating from naturally spawning parents (hatchery or natural-origin) and returns of hatchery steelhead from harvest augmentation and/or supplementation releases. 
[image: Chart shows numbers of natural origin steelhead trapped at the East Fork Salmon weir.  Numbers are generally from 2-40, although the 2006 number was 157.]
Figure 4.5.11– 2.  Numbers of natural-origin steelhead trapped at the East Fork Salmon River weir, 1984-2006. Fish returning in at least the years 1994-2002 were classified as B-run, not the native A-run.

Table 4.5.11– 2.  Numbers of hatchery and natural -origin steelhead released above the East Fork Salmon River weir to spawn naturally, 1990-2006.
	Year
	Male
	
	Female
	Grand Total

	
	Hatchery
	Natural
	Total
	
	Hatchery
	Natural
	Total
	

	1990
	66
	8
	74
	
	30
	17
	47
	121

	1991
	23
	12
	35
	
	7
	9
	16
	51

	1992
	15
	23
	38
	
	6
	22
	28
	66

	1993
	34
	8
	42
	
	25
	9
	34
	76

	1994
	2
	3
	5
	
	
	5
	5
	10

	1995
	4
	
	4
	
	
	2
	2
	6

	1996
	1
	4
	5
	
	
	2
	2
	7

	1997
	7
	6
	13
	
	1
	6
	7
	20

	1998
	3
	2
	5
	
	
	12
	12
	17

	1999
	8
	3
	11
	
	
	7
	7
	18

	2000
	
	2
	2
	
	
	4
	4
	6

	2001
	2
	3
	5
	
	
	5
	5
	10

	2002
	
	8
	8
	
	
	9
	9
	17

	2003
	
	10
	10
	
	
	18
	18
	28

	2004
	
	5
	5
	
	
	2
	2
	7

	2005
	
	36
	36
	
	
	9
	9
	45

	2006
	
	78
	78
	
	
	79
	79
	157


For Snake River steelhead A-run populations lacking in direct abundance and productivity data, we developed preliminary estimates representing an average surrogate population of this run type using Lower Granite Dam counts of natural-origin steelhead.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the “intermediate” size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
Annual estimates of the total number of steelhead spawners in the East Fork Salmon River population are not available.  This population is classified by IDFG as an A-run.  As noted above, weir counts representing returns to a relatively small up-river section of this population are available for the period 1984 to present.  Natural-origin returns to the weir dropped to very low levels in the mid-1990s, followed by an increase to previous levels through 2003.  Returns in 2005 and 2006 were high relative to other years in the series.  In general, both adult trend indicators applicable to this population showed an increase on average since the mid-1980s, driven primarily be relatively large returns in 2002 and 2003.  The ICTRT developed an estimate of annual abundance for the aggregate return of A-run natural-origin steelhead not accounted for by returns to the Grande Ronde populations with counts.  That index generally declined through 1999, then increased rapidly through 2002.  The estimated aggregate return in 2003 dropped relative to the peak returns the previous two years but was above the average for the mid-1980s.  The IDFG collects juvenile abundance data at up the three transects per year in the East Fork Salmon River drainage.  Juvenile abundance peaked in the late 1980s, followed by a decline through the mid-1990s.  Parr counts returned to the levels observed in the mid-1980s, then dropped off in 2004 and 2005.

Spatial Structure and Diversity
The ICTRT has identified two major spawning areas (MaSAs) and one minor spawning area (MiSA) within the East Fork Salmon River steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  No systematic surveys are conducted to delineate the distribution of spawning across the population.  Spawning use of Salmon River tributaries can be inferred from juvenile steelhead presence/absence surveys and databases.  Steelhead spawning in the mainstem Salmon River, if it occurs at all, constitutes an extremely small proportion of spawning in the total population.  Recent IDFG surveys have documented spawners in Morgan Creek and the Challis Creek drainage. 
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  East Fork Salmon has the greatest proportion of the spawning areas at 59%.]
Figure 4.5.11– 3.  East Fork Salmon River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).
Factors and Metrics
A.1.a.  Number and spatial arrangement of spawning areas
There are two MaSAs and one MiSA in the population.  Although a relatively small number of spawning areas were identified within the population, there is a large amount of intrinsic potential habitat available for spawning and rearing.  The total intrinsic potential weighted area in the population is equal to 12 MaSAs based on the MaSA size threshold of 250,000 m2.  Occupancy of spawning areas has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of both MaSAs and current data indicate the MiSA is not occupied.  This metric was rated as very low risk, rather than low risk, because of the large amount of intrinsic potential habitat available in the MaSAs.


A.l.b.  Spatial extent or range of population
Current utilization is documented by surveys for both juveniles and adults.  All major spawning areas meet the ICTRT definition for being occupied as inferred from spawner redd and/or juvenile distribution data; therefore this metric is rated very low risk.
[image: SREFSsteelhead-use-landscape-ver2]
Figure 4.5.11– 4.  East Fork Salmon River steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Loss of occupancy in the single MiSA has not resulted in a substantial increase in the gap between this population and the proximate downstream population.  This metric was rated as low risk because the MiSA is not occupied.  Risk criteria for this metric require at least three MaSAs to achieve very low risk status.  Because of the very large amount of intrinsic potential habitat available in the population and the branch structure of the habitat, a very low risk rating could be achieved if the MiSA was occupied.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  In general, the major life history strategies historically present in the population are inferred from current data or observations.  The historic population is classified as consisting only of A-run steelhead, but recent management actions are aimed at developing a natural B-run component originally derived from Dworshak Hatchery stock.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions; however, it is not likely those habitat changes have influenced major life history strategies or pathways and anadromous O. mykiss have persisted in the population.  Only the adult summer run timing was present historically, but the status of the native A-run fish in the population is unknown.  Because of the shift from A-run timing to B-run timing for a major portion of the population, this metric was rated moderate risk.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in portions of the migratory pathways of the lower Snake and Columbia rivers likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed; however, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  Both the native A-run fish and the introduced B-run component would be affected by mainstem migration conditions.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, though the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993), and microsatellite data presented in Moran (2003).  There were no spatial or temporal within-population data, but samples from the East Fork Salmon River population loosely fell within the Salmon River cluster.  This metric was rated moderate risk. 
B.2.a.  Spawner composition
No surveys have been conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population as a whole.  In the East Fork Salmon River, the spawner composition for the reach upstream of the weir is known with good accuracy since weir operation began in 1984.  The weir is a velocity barrier type and when in operation is a complete barrier to fish movement.  Only fish trapped and physically handled have access to habitat upstream of the weir.  However, the habitat upstream of the weir represents only a small proportion of the total intrinsic potential habitat in the entire population.
Current hatchery supplementation and harvest augmentation programs in the upper Salmon River basin provide substantial opportunity for hatchery-origin fish to spawn naturally in the population.  There is no within-population hatchery program that releases marked smolts for harvest augmentation, but marked smolts are released within and upstream of the population from other hatchery programs.  Stocks used in those programs were founded from both local and out-of-MPG stocks, and no attempt is made to distinguish them as either within-population or out-of-population hatchery stocks.  Significant to this assessment is that some returning hatchery fish are not harvested in fisheries and do not recruit back to weirs or traps, thus are spawning naturally in the population.  As stated previously, the number and proportion of natural spawners that are hatchery-origin is unknown. 
Also significant to the assessment of spawner composition in this population are the current management practices of planting eyed eggs and releasing unmarked hatchery smolts to supplement natural production.  Planned production releases for brood years 2006-2008 under the current U.S. v. Oregon TAC Interim Management Agreement for upriver Chinook, sockeye and steelhead fisheries include 50,000 steelhead eggs to be planted into Morgan Creek.  Previously, 120,000 steelhead eggs were planted in Morgan Creek in the years 1996-1998 and 2000.  Although no unmarked steelhead smolts are released into this population, recent surveys by IDFG personnel have detected high proportions of unmarked hatchery-origin adult steelhead in Salmon River tributaries during the spawning season.
(1) Out-of-DPS spawners:  A total of 12,025 known-origin coded wire tags (CWTs) were recovered in Salmon River sport fisheries or at hatchery racks between Whitebird Creek and the East Fork Salmon River from 1980-2005.  No tags were from an out-of-DPS steelhead and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  Out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of CWTs recovered from steelhead in the mainstem Salmon River sport fishery between the Pahsimeroi River and East Fork Salmon River and from steelhead trapped at Pahsimeroi Hatchery.  Stray steelhead in those locations represent fish that could enter or have entered the East Fork Salmon River population.  A total of 191 known-origin CWTs were collected in the mainstem reach and 6,153 were collected at Pahsimeroi Hatchery from 1980-2005 (tags were accessible in regional databases as of June 1, 2006).  Only two (1.0%) of the fish sampled in the mainstem reach and 12 (0.2%) sampled at the hatchery were considered as strays.  Of those 14 strays, 6 were from out-of-MPG origin.  This metric is not considered to be of substantial risk to the population and is rated low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  This metric is rated as high risk because of the ongoing supplementation programs and the potential for hatchery spawners (supplementation and harvest augmentation programs) in the naturally spawning population.
(4) Within-population hatchery spawners:  The only within-population hatchery program is a current (recently initiated) supplementation program targeting East Fork Salmon River A-run steelhead.  This metric was rated as high risk because of the magnitude and duration of the supplementation and harvest augmentation programs and the high degree of uncertainty with respect to program success and overall effects on the population.
The overall spawner composition metric is rated high risk due to the risks associated with the current supplementation and harvest augmentation programs that introduce the likelihood of naturally spawning hatchery-origin steelhead in the East Fork Salmon River population.
B.3.a.  Distribution of population across habitat types
The East Fork Salmon River steelhead population intrinsic potential habitat historically was distributed across five ecoregions (Figure 4.5.11–5 and Table 4.5.11–3).  Three of the ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated moderate risk as there was a substantial change in ecoregion occupancy (use of the Dry Partly Wooded Mountains ecoregion increased by 84%).
[image: SREFSsteelhead-eco-landscape-ver3]
Figure 4.5.11– 5.  East Fork Salmon River steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.5.11– 3.  East Fork Salmon River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Partly Wooded Mountains
	24.4
	45.0

	Southern Forested Mountains
	3.8
	0.0

	Dry Intermontane Sagebrush Valleys
	25.4
	9.0

	Dry-Gneissic-Schistose Volcanic Hills
	46.3
	46.0

	Barren Mountains
	0.1
	0.0




B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  The hatchery program within this population and hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population.  Natural-origin fish are not collected for broodstock (only hatchery-origin returns are used); therefore the risk rating is low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the East Fork Salmon River steelhead population is low risk.


Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the East Fork Salmon River steelhead population (Table 4.5.11–4).  This risk rating is mainly driven by the effects of hatchery fish on population diversity.
Table 4.5.11– 4.  East Fork Salmon River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 1.67)
	Very Low Risk
(Mean = 1.67)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	L (1)
	L (1)
	
	
	

	B.1.a
	M (0)
	M (0)
	Moderate Risk (0)
	Moderate Risk
(Mean = 0)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	L (1)
	
	
	
	

	B.2.a(3)
	H (-1)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	M (0)
	M (0)
	M (0)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	





Overall Viability Rating
The East Fork Salmon River steelhead population does not meet viability criteria but does qualify to be rated as MAINTAINED (Figure 4.5.11–6); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk.  Consideration should be given to developing a monitoring program to reduce the uncertainty of this rating.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Overall spatial structure and diversity is also rated at Moderate Risk.  This population has the potential to achieve a viable status with significant improvements in risk ratings for both spatial structure/diversity and abundance/productivity.    
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low
 (<1%)
	HV
	HV
	V
	M*

	
	Low
 (1-5%)
	V
	V
	V
	M*

	
	Moderate
 (6 – 25%)
	M*
	M*
	M*
East Fork
Salmon River
	HR

	
	High
 (>25%)
	HR
	HR
	HR
	HR


Figure 4.5.11– 6.  East Fork Salmon River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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 Current Status Assessment – Upper Mainstem Salmon River Steelhead Population
The Upper Mainstem Salmon River steelhead population (Figure 4.5.12–1) is one of twelve populations in the Salmon River MPG within the Snake River steelhead DPS.  Steelhead populations in the Snake River DPS are all summer run and can be classified as either A-run or B-run based on their size and ocean life history.  The Upper Mainstem Salmon River steelhead population is an A-run population.  
[image: SRUMAsteelhead-msa-landscape]
Figure 4.5.12– 1.  Upper Mainstem Salmon River steelhead population boundary and major (MaSA) and minor (MiSA) spawning areas
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Mainstem Salmon River  population as “intermediate” in size and complexity based on historical habitat potential (Table 4.5.12–1; ICTRT 2007).  A steelhead population classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.14 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for this population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 1.29 recruits per spawner (R/S) at the abundance threshold.
Table 4.5.12– 1.  Upper Mainstem Salmon River steelhead population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,980

	Stream lengths km (total) a
	1,354

	Stream lengths km (below natural barriers) a
	1,145

	Branched stream area weighted by intrinsic potential (km2)
	3.810

	Branched stream area km2 (weighted and temp. limited) b
	3.810

	Total stream area weighted by intrinsic potential (km2)
	4.644

	Total stream area weighted by intrinsic potential (km2) temp limited b
	4.644

	Size / Complexity category
	Intermediate / “B” (dendritic structure)

	Number of major spawning areas (MaSAs)
	5

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22oC.
Current Abundance and Productivity
Direct estimates of current abundance (total number of adults spawning in natural production areas) are not available for this population.  The ICTRT developed an estimate of annual abundance for the aggregate return of A-run natural-origin steelhead not accounted for by returns to the Grande Ronde populations with counts.  This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (H. Pollard, NOAA Fisheries, pers. comm.).  Estimates of the A-run and B-run natural returns of steelhead to Lower Granite Dam for return years 1985-2004 have been generated by the Columbia River Technical Advisory Committee (TAC), which was established as part of the court-ordered Columbia River Fish Management Plan under U.S. v. Oregon.  We subtracted the estimated natural-origin returns accounted for in known Grande Ronde River populations from the A-run steelhead Lower Granite Dam counts, and assumed the resulting time series represented the remaining A-run populations.  Since the majority of A-run and B-run steelhead within the DPS are in the “intermediate” size category, we classified the average surrogate population as intermediate in size (requiring a minimum abundance threshold of 1,000 natural-origin spawners with a minimum productivity of 1.14 R/S).
The results of reconstructing natural escapements and brood year returns for an average A-run steelhead population above Lower Granite Dam are provided in Appendix B1.  Simple indices of recent abundance, trend and productivity (along with results of fitting alternative stock/recruit functions) derived from the reconstructed time series are also summarized in Appendix B1.
That index generally declined through 1999, then increased rapidly through 2002.  The estimated aggregate return in 2003 dropped relative to the peak returns the previous two years but was above the average for the mid-1980s.  
An average of 14 juvenile density monitoring sections (range 0-33) was sampled in this population (App. Table B2-1).  With respect to mean density and parr trends, a logical grouping for this population is the upper Salmon River A-run streams.  The mean density of the upper Salmon River A-run steelhead (1.40 parr/100 m2) and productivity (0.39) were lower than other Idaho steelhead population groupings (App. Table B2-2 and B2-3).  
Spatial Structure and Diversity
The ICTRT has identified five major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Upper Mainstem Salmon River steelhead population.  There are no modeled temperature limitations for the MaSAs in this population.  Spawning is distributed widely across the population, occurring in the Upper Mainstem Salmon River and all tributaries.  
[image: Bar chart showing the proportion of intrinsic potential among major and minor spawning areas.  Upper Salmon has the greatest proportion of the major spawning areas at 40%, followed by Yankee Fork at 17%. ]Factors and MetricsFigure 4.5.12– 2.  Upper Mainstem Salmon River steelhead population distribution of intrinsic potential habitat across major (MaSAs) and minor spawning areas (MiSAs).

A.1.a.  Number and spatial arrangement of spawning areas
There are five MaSAs and two MiSAs in the population.  Occupancy based on adult spawners or redds has not been determined for all major and minor spawning areas in the population.  Occupancy has been inferred from data collected during presence/absence and density monitoring for juvenile steelhead.  Juvenile steelhead are present in the upper and lower halves of all MaSAs and MiSAs in the population.  The metric was rated as very low risk.
A.l.b.  Spatial extent or range of population
Current utilization is documented in surveys for both juveniles and adults across all MaSAs and MiSAs in the population.  All spawning areas meet the ICTRT definition for being occupied as inferred from spawner redd and juvenile distribution data and the current distribution mirrors historical.  This metric is rated very low risk.
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Figure 4.5.12– 3.  Upper Mainstem Salmon River steelhead population current spawning distribution and spawning area occupancy designations.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas
Based on presence/absence and distribution information for juvenile steelhead, there are no known gaps between aggregates within the population or between this and adjacent populations.  This metric is rated very low risk.
B.1.a.  Major life history strategies
There are limited data to allow any direct comparisons between historic life history strategies and current strategies.  The major life history strategies historically represented in the population are unknown.  The population is currently classified as consisting only of A-run steelhead, but there is some speculation that B-run steelhead also may have been part of the population.  Anthropogenic impacts within the population have resulted in some habitat changes from historic conditions, though it is not likely those habitat changes have influenced major life history strategies or pathways and anadromous O. mykiss persists in the population.  Only the adult summer run timing was present historically and it is currently presumed that only A-run type fish historically occupied the population.  It appears all historic major life history pathways are present, although the mean and variability may have shifted slightly.  The population was rated at low risk for this metric.
B.1.b.  Phenotypic variation
There is no direct evidence for loss or substantial change in phenotypic traits from historic conditions.  Changes in flow patterns and temperature profiles in portions of the migratory pathways of the lower Snake and Columbia rivers likely have reduced the variation in both juvenile migration and adult spawn timing.  Reduced flows and elevated water temperatures result in a narrower window for successful smolt out-migration as well as truncation of adult spawn timing.  Adult entry into freshwater and arrival on the spawning grounds likely has not changed; however, adult entry into the Snake River and migration through the lower Snake River in late summer and early fall is delayed because of elevated mainstem temperatures.  It is hypothesized that adult upstream migration has changed from historic conditions due to temperature effects, but the magnitude of the change is unknown.  The population is rated at low risk for this metric because of the substantial change in adult run timing and likely changes in the mean and variability of juvenile migration and movement patterns.
B.1.c.  Genetic variation
Genetic ratings for populations were based on ICTRT analysis of allozyme data presented in Winans et al. (2004) and Waples et al. (1993) and microsatellite data presented in Moran (2003).  No data were available for the Upper Salmon River Mainstem steelhead population and this metric was rated moderate risk.  
B.2.a.  Spawner composition
No surveys are conducted to determine the proportion of naturally spawning fish that are hatchery-origin or the occurrence of out-of-population natural-origin recruits straying into the population.  Out-of-population or out-of-MPG hatchery or natural-origin strays are not a significant concern in this population.  The potential extent of strays entering the population was assessed by summarizing the origin of coded wire tagged (CWT) fish sampled in the mainstem Salmon River sport fishery between the North Fork Salmon River and East Fork Salmon River.  A total of 1,607 known-origin CWTs were collected in that mainstem reach from 1980 through 2005 (tags were accessible in regional databases as of June 1, 2006).  Only 14 (0.9%) of the 1,607 CWT fish were considered as strays, and the unexpanded annual total would be less than one stray per year.
The current within-population hatchery program that releases marked smolts for harvest augmentation was founded from both local and out-of-MPG stocks, and no attempt is made to distinguish it as a within-population or out-of-population hatchery stock.  Significant to this assessment is that some returning hatchery fish are not harvested in fisheries and do not recruit back to weirs or traps, thus are spawning naturally in the population.  As stated previously, the number and proportion of natural spawners that are hatchery-origin is unknown.  The prevalence of hatchery-origin spawners is assumed to be highest in the mainstem Salmon River between the Yankee Fork Salmon River and the Sawtooth Fish Hatchery weir.
A significant concern in the population is the current management practice of releasing unmarked hatchery steelhead and planting eyed eggs to supplement natural production.  Planned production releases for brood years 2006-2008 under the current U.S. v. Oregon TAC Interim Management Agreement for upriver Chinook, sockeye and steelhead fisheries include 280,000 unmarked steelhead smolts and 1 million steelhead eggs to be released or planted into the population annually.  At SAR rates of 0.1-2.0%, returns from the smolt releases would range from 280 to 5,600 adults annually, and potentially could comprise a high proportion of total spawners in the population.
(1) Out-of-DPS spawners:  A total of 12,025 known-origin CWTs were recovered from 1980-2005 and none (0%) of the tags were from an out-of-DPS steelhead.  This metric is rated very low risk.
(2) Out-of-MPG spawners from within the DPS:  See the general discussion above.  This metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  See the general discussion above.  This metric is rated as low risk.
(4) Within-population hatchery spawners:  See the general discussion above.  Due to the ongoing supplementation programs, this metric was rated high risk.  In particular, this rating was due to the magnitude and duration of the supplementation programs and the high degree of uncertainty with respect to program success and overall effects on the population.
The overall spawner composition metric is rated high risk due to the risks associated with the current supplementation and harvest augmentation programs that introduce the likelihood of naturally spawning hatchery-origin steelhead in the Upper Mainstem Salmon River population.
B.3.a.  Distribution of population across habitat types
The Upper Mainstem Salmon River steelhead population intrinsic potential habitat historically was distributed across five ecoregions (Figure 4.5.12–4 and Table 4.5.12–2).  Only two of the five ecoregions contained more than 10% of the total population historical branched spawning area and were considered in the rating of this metric.  The metric was rated low risk as there were no substantial changes in ecoregion occupancy.  This is the lowest risk rating the population could achieve for this metric.
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Figure 4.5.12– 4.  Upper Mainstem Salmon River steelhead population spawning distribution across EPA level IV ecoregions.

Table 4.5.12– 2.  Upper Mainstem Salmon River steelhead population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Dry Partly Wooded Mountains
	9.7
	4.8

	High Glacial Drift-Filled Valleys
	40.2
	47.7

	High Idaho Batholith
	0.1
	0.1

	Southern Forested Mountains
	48.2
	47.5

	Dry Gneissic-Schistose-Volcanic Hills
	1.8
	0.0



B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  This population passes eight dams in the mainstem Snake and Columbia Rivers in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except adult and juvenile migration timing were rated as low.
Adult migration timing:  These dams establish a thermal barrier in the reservoirs that delays and potentially induces some mortality of migrating adults.  This barrier is diminished later in the migration season.  Because the timing of the barrier varies from year to year and the degree of differential survival is not well understood, we rate the selection intensity as low.  Heritability of this trait is high, so the overall risk rating for this trait is moderate.
Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as increasing temperatures and decreasing flows result in increases in travel time, energy expenditure and physiological stresses.  Given the number of dams that this population must cross, and probable increases in mortality as the season progresses, we rated selection intensity as moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.
Harvest:  Harvest has the potential to affect migration timing, maturation timing and size.  However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally less than 10% annually.  Although some harvest may be size-selective for larger fish, the selective mortality would affect slightly greater than 2% of the largest fish in the population.  There may be some very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon fishery, and while heritability of adult migration timing is high, the selection intensity is low enough to be negligible.  There are no freshwater recreational fisheries directly targeting natural-origin steelhead, though indirect mortalities are expected to occur in some fisheries directed on hatchery fish.  It is unlikely that the incidental mortalities from recreational fisheries are selective for particular components of the natural-origin run.  No phenotypic traits appear to be at substantial risk as a result of harvest activities.  Therefore the risk rating is low for all traits.
Hatcheries:  The hatchery program within this population and hatchery programs in other populations in the MPG are not suspected to have a selective impact on this population.  Natural-origin fish are not collected for broodstock (only hatchery-origin returns are used); therefore the risk rating is low for all traits.  
Habitat:  Although there have been some habitat changes resulting in altered flow profiles and increased temperatures, these changes appear to have negligible impacts on any phenotypic traits.  Therefore, we have rated the selective effects of habitat changes on all traits as very low risk.  
Other:  A population of Caspian terns in the estuary has been artificially enhanced by a combination of increased habitat (created by dredge spoils) and artificially increased food availability (large-scale releases of hatchery smolts).  These terns appear to exert a size-selective predation pressure that primarily impacts the large steelhead smolts.  The rate of predation is highest in May during tern nesting season.  This pressure may affect smolt migration timing.
Juvenile migration timing:  Steelhead smolts pass through the estuary from April to June.  The relatively high predation (10%) on smolts in May could select for earlier and later out-migrants.  However, heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Because this predation occurs at the peak of migration, the impact of this change is low.
The actions of the hydropower system have a moderate selective impact on both adult and juvenile steelhead migration timing.  All other selective impacts are rated either low or very low risk for all traits, therefore the overall selectivity rating for the Upper Mainstem Salmon River steelhead population is low risk.
Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated Moderate Risk for the Upper Mainstem Salmon River steelhead population (Table 4.5.12–3).  This risk rating is driven by the lack of genetic variation data for metric B.1.c and the potentially high proportion of naturally spawning hatchery-origin fish and the uncertainty surrounding ongoing supplementation programs.
Table 4.5.12– 3.  Upper Mainstem Salmon River steelhead population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	VL (2)
	VL (2)
	Very Low Risk
(Mean = 2)
	Very Low Risk
(Mean = 2)
	Moderate Risk

	A.1.b
	VL (2)
	VL (2)
	
	
	

	A.1.c
	VL (2)
	VL (2)
	
	
	

	B.1.a
	L (1)
	L (1)
	Moderate Risk (0)
	Moderate Risk
(Mean = 0.25)
	

	B.1.b
	L (1)
	L (1)
	
	
	

	B.1.c
	M (0)
	M (0)
	
	
	

	B.2.a(1)
	VL (2)
	High Risk (-1)
	High Risk (-1)
	
	

	B.2.a(2)
	VL (2)
	
	
	
	

	B.2.a(3)
	L (1)
	
	
	
	

	B.2.a(4)
	H (-1)
	
	
	
	

	B.3.a
	L (1)
	L (1)
	L (1)
	
	

	B.4.a
	L (1)
	L (1)
	L (1)
	
	





Overall Viability Rating
The Upper Mainstem Salmon River steelhead population does not meet ICTRT viability criteria but does qualify to be rated as MAINTAINED (Figure 4.5.12–5); however this should not be assumed given the lack of direct estimates of abundance and productivity.  Overall abundance and productivity is tentatively rated at Moderate Risk since there is a high degree of uncertainty in the abundance/productivity metrics for this population and an average dataset has been applied.  Consideration should be given to developing a monitoring program to reduce the uncertainty of this rating.  Improvement in abundance/productivity status (to low or very low risk) will need to occur before the population can be considered viable.  Overall spatial structure and diversity is also rated at Moderate Risk.  This population has the potential to achieve highly viable status with significant improvements in the risk ratings for both spatial structure/diversity (to low or very low risk) and abundance/productivity (to very low risk).    
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/
Productivity Risk
	Very Low 
(<1%)
	HV
	HV
	V
	M*

	
	Low
 (1-5%)
	V
	V
	V
	M*

	
	Moderate 
(6 – 25%)
	M*
	M*
	M*
Upper Mainstem Salmon River 
	HR

	
	High 
(>25%)
	HR
	HR
	HR
	HR


Figure 4.5.12– 5.  Upper Mainstem Salmon River steelhead population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M* – Candidate for Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
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[bookmark: _Toc205117262][bookmark: _Toc441244738]Status Summary – Snake River Sockeye Salmon ESU
Snake River sockeye salmon (Oncorhynchus nerka) are unique.  Anadromous sockeye salmon returning to Redfish Lake in Idaho’s Stanley Basin travel a greater distance from the sea (approximately 900 miles) and to a higher elevation (6,500 feet) than any other sockeye salmon population and are the southern-most population of sockeye salmon in the world (Bjornn et al. 1968; Foerster 1968).  Stanley Basin sockeye salmon are separated by 700 or more river miles from two other extant upper Columbia River populations in the Wenatchee River and Okanogan River drainages.  These latter populations return to lakes at substantially lower elevations (Wenatchee – 1,870 feet; Okanogan – 912 feet) and occupy different ecoregions.  The EPA level III ecoregions occupied by the populations in the Snake River sockeye salmon evolutionary significant unit (ESU) are Redfish Lake in the Idaho Batholith ecoregion, Wenatchee River in the North Cascades and Okanogan River in the Columbia Plateau. 
The Snake River sockeye salmon ESU was listed as “endangered” in November 1991 (56 FR 58619).  The only extant sockeye salmon population in the Snake River basin at the time of listing was that in Redfish Lake in the Stanley Basin (upper Salmon River drainage) of Idaho. Other lakes in the Snake River basin historically supporting sockeye salmon populations, but now considered extinct, include: Wallowa Lake in the Grande Ronde River drainage, Oregon; Payette Lake in the Payette River drainage, Idaho; and Warm Lake in the South Fork Salmon River drainage, Idaho (Waples et al. 1997).  Although kokanee, a resident form of O. nerka, occur in numerous lakes in the Snake River basin, other lakes in the Stanley Basin and sympatrically with sockeye in Redfish Lake, resident O. nerka were not considered part of the ESU at the time of listing.  Subsequent to the 1991 listing, a residual form of sockeye residing in Redfish Lake was identified.  The residuals are non-anadromous, completing their entire life cycle in freshwater, but spawning at the same time and in the same location as anadromous sockeye salmon.  In 1993, the National Marine Fisheries Service (NMFS) determined that residual sockeye salmon in Redfish Lake were part of the Snake River sockeye salmon ESU.  Also, artificially propagated sockeye salmon from the Redfish Lake Captive Propagation program are considered part of this ESU (70 FR 37160).  NMFS has determined that this artificially propagated stock is not more than moderately genetically divergent from the natural population (NMFS 2005).  The ICTRT (2005) designated three sockeye salmon populations within the Stanley Basin: Redfish Lake (including Little Redfish Lake), Alturas Lake and Stanley Lake (Fig. 5–1).  They also determined that Pettit Lake and Yellowbelly Lake may have supported independent populations.  Because there is insufficient information to determine with certainty whether Pettit and Yellowbelly lakes could have supported independent populations, they are currently characterized as potential populations.  All of the lakes mentioned above would fall within the Snake River sockeye salmon ESU. 
As previously mentioned, three other lakes, or groups of lakes, in the Snake River drainage outside the Stanley Basin supported sockeye salmon populations: Warm Lake (in the South Fork Salmon River drainage), Payette, Upper Payette, and Little Payette Lakes (Payette River drainage), and Wallowa Lake (Grande Ronde River drainage).  Because of the large geographic separation among lakes in those three drainages, and between those lakes and Stanley Basin lakes, it is possible each drainage supported a separate ESU (ICTRT 2005).  Viability assessments and recovery planning for Snake River sockeye salmon only considers populations in the Stanley Basin, since only those populations are included in the listed ESU. The viability status of populations in the ESU and the (single-MPG) ESU as a whole were determined by application of the ICTRT (2007) viability criteria.  Viability determinations at the population level are based on extinction risk assessments for the four VSP parameters: abundance, productivity, spatial structure, and diversity.  Risk assessment for the VSP parameters spatial structure and diversity, using the ICTRT criteria, is difficult since they primarily apply to stream spawning Chinook salmon and steelhead populations and may not be directly applicable to a population of lake-spawning sockeye salmon.  Extinction risk ratings for the VSP parameters abundance and productivity could be derived for these populations, and the ICTRT minimum abundance thresholds are consistent with earlier defined recovery objectives.  However, there is insufficient abundance and productivity information to complete quantitative risk abundance/productivity risk assessments for any of the sockeye salmon populations. 
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Figure 5‑1.  Historical Snake River Sockeye ESU with current status designations. 

Recent annual abundances of natural-origin sockeye salmon to the Stanley Basin have been extremely low.  No natural-origin anadromous adults have returned since 1998 and the abundance of residual sockeye salmon in Redfish Lake is unknown.  The ESU is entirely supported by adults produced through the captive propagation program at the present time.  Current smolt-to-adult survival (SAR) of sockeye originating from the Stanley Basin lakes is rarely greater than 0.3% (Hebdon et al. 2004).  The current average productivity is likely substantially less than the productivity required for any population to be at low extinction risk (1-5%) at the minimum abundance threshold.  The Snake River sockeye salmon ESU does not meet the ESU-level viability criteria (non-negligible risk of extinction over 100-year time period) based on current abundance and productivity information.
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[bookmark: _Toc441244740]Appendix A:  Salmon River Basin Chinook Salmon Carcass Sampling Summaries
Carcass sampling results were used to estimate annual run year age composition and hatchery fractions for Idaho spring/summer Chinook salmon populations.  The general methods for assigning annual age composition estimates to each population were described in Beamesderfer, et al. (1997).  Briefly, age composition was based on length frequencies of carcass samples compared to a standard set of length-at-age metrics developed by the Idaho Department of Fish and Game (Table A1).  If 20 or more carcasses were sampled in a given year for a population, the age composition of that sample was used.  For populations in the Middle Fork Salmon River and South Fork Salmon River MPGs, the MPG average for that year was applied if less than 20 carcasses were sampled in a particular year and 20 or more carcasses were sampled across the MPG of that population.  The MPG average option was not used for the Upper Salmon River MPG based on consistent differences in age composition between the Lemhi and Valley Creek populations.  If less than 20 carcasses were sampled within the Upper Salmon River MPG, the long term average age composition for the population was applied.   
	Length Criteria
	Assigned Ocean Age
	Assigned Total Age

	Less than 64 cm
	Ocean age 1
	Age 3

	64 cm - 79 cm
	Ocean age 2
	Age 4

	80 cm or greater
	Ocean age 3
	Age 5

	Scale analysis*
*1998 to present
	Ocean age 4
	Age 6


Table A 1. Standard set of length-at-age metrics used by the Idaho Department of Fish and Game to calculate age composition based on length frequencies of sampled carcasses.
The following tables summarize the derivation of annual age composition estimates (natural-origin) from carcass sampling information for Idaho Salmon River populations.  The tables are organized by MPG and include the number of carcasses sampled by population and MPG.  Entries in bold/italics indicate that the MPG-level average age composition for the year was applied.  Shaded entries indicate that long term average population age composition was applied. 
In some cases, alternative methods or additional information were used to generate age composition estimates for particular populations.  In those cases the specific approach is described in the corresponding population status review chapter. 

[image: ]Table A 2.  South Fork Salmon River MPG annual natural-origin age composition estimates from carcass sampling information.  
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Table A 3.  Middle Fork Salmon River MPG annual natural-origin age composition estimates from carcass sampling information.
[image: ]
Table A 4.  Upper Salmon River MPG annual natural-origin age composition estimates from carcass sampling information.
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1. [bookmark: _Toc441244741]Appendix B-1: Calculating Representative Abundance and Productivity Estimates for Snake River A and B Run Steelhead Populations

Most Snake River steelhead populations (including all of the Idaho populations) do not have direct estimates of annual spawning escapements.  The exceptions are in the Grande Ronde MPG where we had sufficient spawning survey and weir count data to generate total spawning population estimates for two populations (Joseph Creek and Upper Grande Ronde) and estimates of returns to a subsection of a third (Wallowa River).  These populations have relatively high natural abundance and productivity levels.  
We generated preliminary estimates of average population abundance and productivity for the remaining Snake basin populations using Lower Granite wild dam counts. This analysis assumes that hatchery returns over Lower Granite Dam are generally accounted for as rack returns, harvest, or localized spawning in the vicinity of major release points (Herb Pollard, NOAA Fisheries Boise Office, pers. comm.).  
We developed estimates for two average populations representing the remaining populations within this ESU, each representing a major run type (A and B).  The starting point for the analysis are estimates of annual steelhead passage over Lower Granite Dam generated based on counts and sampling information collected at the dam (A. Byrne, IDFG spreadsheet).  Returns for each cycle year going back to 1985/1986 were partitioned by size (greater or less than 78cm fork length).  Each size group was further portioned into three categories.  Two of those categories represented hatchery returns (clipped and ‘stubbies’ – unmarked fish with obvious fin characteristics indicating hatchery rearing).  The third category, unmarked without fin deformations, were assumed to have originated from spawning in the wild.  
For the purposes of this assessment, we assumed that the large fish category represented B run steelhead – runs returning to the higher elevation streams designated as B run by IDFG (Table B1-1).  In actuality, a variable proportion of the returns to these basins are known to fall below 78cm in fork length.  Estimates of that proportion are not available. 
The starting point for generating annual estimates for a surrogate average A run population above Lower Granite Dam were the fish less than 78cm in fork length classified as wild origin.  A small proportion of the actual returns to populations designated as A run are likely larger than the 78 cm cutoff.  For the purposes of this analysis, we assumed that returns less than 78 cm fork length represented A runs. The Grand Ronde populations with specific data series are classified as A run steelhead.  We subtracted the estimated natural origin returns accounted for in the Grand Ronde populations from the count of natural origin A run steelhead at Lower Granite Dam.  We assumed the resulting abundance time series represented the remaining A run populations. 
We estimated productivity and abundance characteristics for an average population in each grouping (Table B1-2) by applying a consistent set of assumptions. We divided the estimated  natural origin returns over Lower Granite Dam for each aggregate (remaining A run and B run) by the number of populations above Lower Granite Dam to generate surrogate average series. There are 11 A run populations not represented by population specific abundance data and 8 B run populations above Lower Granite Dam (Table B1-1).   We assumed that the average run year age structure of steelhead sampled at Deer Creek in the Grande Ronde system applied to A run returns (see Grande Ronde steelhead population chapters in this report). The B run average age structure was based on reconstructions of adult returns to Fish Creek weir in Idaho[footnoteRef:2].  We assumed that the average run year age structure of steelhead sampled at Deer Creek in the Grande Ronde system applied to A run returns (see Grande Ronde steelhead population chapters in this report).  The B run average age structure was based on reconstructions of adult returns to Fish Creek weir in Idaho.  The resulting data series was assumed to represent surrogate average populations for A run and B run steelhead above Lower Granite Dam (Table B1-3).  We calculated standard ICTRT abundance and intrinsic productivity statistics for each series and analyzed the results relative to a viability curve for in intermediate sized Snake River steelhead population.  The majority of populations in both the A run and B run components of this ESU are classified within the Intermediate size grouping, with a minimum abundance threshold of 1,000 adult spawners.   [2:  Byrne, A. . 2006.  Idaho Steelhead Monitoring and Evaluation Studies.  Idaho Department of Fish and Game.  IDFG Report Number 06-24.  Bonneville Power Administration Project Number 1990-055-00.  Contract Number DE-B179-89BP01466.  ] 

Comparison to Viability Curve
The surrogate above Lower Granite A run population rates as Moderate Risk based on current abundance and productivity.  Although the current estimate of intrinsic productivity is above the minimum threshold for low risk, the current average natural abundance (recent 10 year geometric mean) is well below the ICTRT minimum threshold value of 1,000. 
The trend in abundance for the surrogate above Lower Granite A run steelhead population was positive over cycle years 1985/86 through 2004/2005 (Table B1-5).  Both trend metrics (slope in the natural log of abundance and lambda) had a relatively high probability of exceeding 1.0. 
The surrogate above Lower Granite B run population rates as High Risk based on current abundance and productivity.  The point estimate representing current status lies just below the 25% risk curve for Intermediate sized Snake River steelhead populations (Figure B1-2). 
The trend in abundance for the surrogate above Lower Granite B run steelhead population was relatively flat  over cycle years 1984/85 through 2004/2005 (Table B1-5).  The probability of exceeding 1.0 was 19% for the slope in natural log abundance metric, and 53% for the population growth rate estimate (lambda). 

Table B1-1: Snake River Steelhead DPS populations with A and B run type designations.  Minimum abundance thresholds based on historical intrinsic potential spawning area (ICTRT, 2007)



Table B1- 2.  Estimated breakdown of Lower Granite Steelhead run.  IDFG spreadsheet  LGR Steelhead breakdown.xlsx



Table B1-3.  Snake River A run steelhead.  Estimates of annual returns for surrogate average A run population. 
[image: ]

Table B1-4.  Snake River B Run steelhead. Annual spawning abundance, brood year returns for a surrogate average population above Lower Granite Dam. 



Table B1-5.  Snake River A run steelhead population abundance and productivity estimates.
	Abundance Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)a
	556
	(100-2592)
	

	Proportion: natural-origin spawners (10-year geometric mean, range)b
	-
	(-)
	

	Productivity Statistics
	Estimate
	(90% CI)
	SE

	20-year intrinsic productivity a
	1.86
	(0.99 – 3.54
	0.322

	20-year Beverton-Holt fit productivity 
	
	
	

	Trend Statistics (1986-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance) 
	1.04
	(0.96-1.12)
	0.83

	Population growth rate (λ): 
	1.07
	(0.91-1.86)
	0.63


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the size threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimates.
b. This analysis of index A and B runs over Lower Granite Dam assumes that any hatchery spawners that spawn naturally are restricted to the immediate vicinity of hatchery facilities and make a negligible contribution to natural production.

Table B1-6.  Snake River B run steelhead population abundance and productivity estimates.
	Abundance Statistics
	Estimate
	(Range)
	

	Abundance: natural-origin spawners (10-year geometric mean, range)
	345
	(114-1739)
	

	Proportion: natural-origin spawners (10-year geometric mean, , range)b 
	-
	(-)
	

	Productivity Statistics
	Estimate
	(90% CI)
	SE

	20-year intrinsic productivity a
	1.09
	(0.82-1.40)
	0.157

	20-year Beverton-Holt fit productivity 
	
	
	

	Trend Statistics (1986-2005)
	Estimate
	(95% CI)
	P>1.0

	ln(natural-origin spawner abundance) 
	0.98
	(0.92-1.04)
	0.19

	Population growth rate (λ): 
	1.01
	(0.69-1.48)
	0.53


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the size threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimates.
b. This analysis of index A and B runs over Lower Granite Dam assumes that any hatchery spawners that spawn naturally are restricted to the immediate vicinity of hatchery facilities and make a negligible contribution to natural production.

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Figure B1-1.  Snake River A run surrogate steelhead population current estimated abundance and productivity (A/P) compared to DPS viability curve (1986-2005).  Ellipse = 1 SE about the point estimate.  Error bars = 90% CI for A, 98% CI for P (if point estimate >1% risk curve, the uncertainty test is <1% probability the combined A/P is at high risk).




Figure B1-2.  Snake River B run surrogate steelhead population current estimated abundance and productivity (A/P) compared to DPS viability curve (1986-2005).  Ellipse = 1 SE about the point estimate.  Error bars = 90% CI for A, 98% CI for P (if point estimate >1% risk curve, the uncertainty test is <1% probability the combined A/P is at high risk)


808
Volume I – Snake River Basin
1. [bookmark: _Toc441244742]Appendix B-2: Idaho Steelhead Populations – Alternative Relative Abundance and Productivity Estimates

Specific estimates of the annual abundance of steelhead spawners in Idaho populations within the Snake River DPS are currently not available.  Indirect estimates of adult abundance are limited to inferences from the aggregate return of natural and hatchery origin steelhead over Lower Granite Dam augmented by weir counts for relatively small sections of a limited number of populations.  Since 1985, the Idaho Fish and Game Department has been collecting juvenile density data for o. mykiss across a series of transect sites throughout the Salmon and Clearwater River drainages (Figure 1).   We reviewed the available data sets and developed regional indices of annual abundance and productivity for use in evaluating recent trends.   

[image: gpmlocations4]
Figure B2-1. Distribution of IDFG juvenile transects and adult counting weirs relative to steelhead populations.

Although the insights provided by these indices were used in the current round of status assessments, we recognize that more direct information on adult spawning or on juvenile abundance generated by probabilistic based sampling schemes would represent a substantial improvement.   A number of key assumptions are required in using the juvenile abundance data for inferring relative abundance and productivity at the population level including: a) distribution of juvenile transects is representative of the distribution of juvenile steelhead across the tributary habitat within populations; b) production from resident o. mykiss does not mask relative levels or patterns in anadromous o. mykiss production; c) recent spawning levels have been low enough that substantial density dependent effects due to carrying capacity limits are not likely.

Intro if weir data was available, used for productivity.  Both places should also recognize that there was not a way to adjust for SAR or delimit for capacity – note that it is not likely that there haven’t been high escapement years exceeding capacity, possible exception would be lower elevation tribs – they would have the highest densities and productivities.  

Methods 

Parr density trends.  Given a general lack of spawner abundance and productivity trend data at the population level for Idaho steelhead, we explored an alternative method to estimate productivity using juvenile parr density information.  IDFG has estimated parr densities in Salmon, Clearwater and Snake River tributaries since 1985 (Copeland et al. 2007).  Juvenile rainbow/steelhead parr density included length classes 3.0-5.9” (age 1 parr) and 6.0-8.9” (age 2 parr).  We focused on a set of these data (1985-2007) which were identified as monitoring sites (repeated sampling) in preferred rearing habitat (B-channels).  

The general approach used lags of parr density into assumed parent and progeny brood year. Lags were based on the following generalized age structure assumptions for all populations:
· 50% age 2 and 50% 3 smolts	
· 50% 1-salt and 50% 2-salt adults	
For example, using the above age-structure assumptions, BY1984 parental density was comprised of 50% parr density (age 1 & 2) in 1985 and 50% parr density in 1986.  The progeny parr density for BY1984 was comprised of 25% parr density in 1988, 50% parr density in 1989, and 25% parr density in 1990.  

We recognize several limitations in the data and age structure assumptions made in lagging parent and progeny data.  The parr density sites were selected non-randomly for logistical, repeatability reasons; we assumed here that the trend data were relatively insensitive to site selection bias, because of repeated sampling of sites over time.  IDFG has begun to collect juvenile age structure information (Byrne 2006, Copeland et al. 2007), but we currently lack a basis to systematically assign age structure by population of geography.  More realistic juvenile and adult age structure for steelhead may be possible in the future.  	
	


Results: Relative Distribution of Transects 
Transects are generally distributed proportionally relative to reach IP ratings.  
Across all of the combinations of the three ICTRT intrinsic potential metrics,  low to moderate gradient (0=4%) reaches in streams in the 3.8 to 25 m bankfull width category represented the highest proportion if IP and of the number of transects.   Stream reaches with a gradient of 0 to 0.5 represented a relatively proportion of the aggregate total intrinsic potential across the basin and were moderately underrepresented in the distribution of transects for both the 3.8 to 25m and 25-50 m bankfull width categories. 

[image: ]
Figure 2.  Relative distribution of stream reaches and transect locations.   X axis labels represent width-gradient-confinement.  Width (bankfull) categories: 1=3.8 m to 25  m; 2=25 m to 50 m; 3=greater than 50 m.  Gradient: 1=0.0 to 0.5; 2=0.5-4.0; 3=greater than 4.0.  Confinement c=ratio of valley width to streamwidth <4.0; uc= ratio of valley width to stream width >4.0.  Y axis: Proportion of aggregate total reaches. Most frequently observed IP category (streamwidth 3.8-25m; gradient 0.5-4.0; unconfined). 



Juvenile Abundance Summaries
Ln(progeny/parent) ratios were summarized by run type (A-run or B-run), TRT population, MPG or subbasin (e.g., South Fork Salmon River) or aggregates with similar life history traits and geography (e.g., lower elevation A-run).  Aggregation of data used the mean from all sections sampled in the category (rather than equal weights for each population in the aggregate).   The results for each grouping are described in more detail in the corresponding individual population Status Review chapters 
	

App. Table B2-1
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App. Table B2-1 continued
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App. Table B2-2
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App. Table B2-3
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Adult steelhead weirs.  A-run steelhead spawner abundance, fork length (adult age structure), sex composition, and natural or hatchery origin data are collected at four hatchery weirs in Idaho: Rapid River (SRLSR-s), Pahsimeroi River (SRPAH-s), East Fork Salmon River (SREFS-s), and Sawtooth Hatchery on the upper Salmon River (SRUMA-s).  The Pahsimeroi weir samples an entire TRT population, whereas the other three sample only a component.  

The TRT estimated parent and progeny spawners, hatchery fractions and ln(progeny/parent) ratios for the Rapid River, brood years 1978-2000.  Estimated smolt age structure in spring 2005 was 4% age 1,  9% age 2, 46% age 3, 30% age 4, 8% age 5, 3% age 6 (personal communication A. Byrne, IDFG).  In the run reconstruction, we assumed a smolt age composition was of 60% age 3 and 40% age 4.  Saltwater age 1 was assigned to females < 65 cm FL; larger females were assigned a saltwater age 2.  Saltwater age 1 males were < 68; saltwater age 2 males were > 68 cm.

The TRT estimated parent and progeny spawners, hatchery fractions and ln(progeny/parent) ratios for the Pahsimeroi River, brood years 1986-1997. Smolt age composition was assumed to be 50% age 2 and 50% age 3.  Saltwater age 1 was assigned to females < 65 cm FL; larger females were assigned a saltwater age 2.  Saltwater age 1 males were < 68; saltwater age 2 males were > 68 cm.

The TRT estimated parent and progeny spawners, hatchery fractions and ln(progeny/parent) ratios for the East Fork Salmon River, brood years 1986-1996. Smolt age composition  was assumed to be 50% age 2 and 50% age 3. Saltwater age 1 was assigned to females < 65 cm FL; larger females were assigned a saltwater age 2.  Saltwater age 1 males were < 68; saltwater age 2 males were > 68 cm.
  
The TRT estimated parent and progeny spawners, hatchery fractions and ln(progeny/parent) ratios for the upper Salmon River, brood year 1985-1996. Smolt age composition was assumed to be 50% age 2 and 50% age 3.  Saltwater age 1 was assigned to females < 65 cm FL; larger females were assigned a saltwater age 2.  Saltwater age 1 males were < 68; saltwater age 2 males were > 68 cm.

B-run steelhead spawner abundance, fork length (salt-water age structure), and natural or hatchery origin data (1992-current) have also been collected at the Fish Creek (CRLOC-s) weir (Byrne 2006).  Future status assessments should incorporate the Fish Creek weir data. 
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1. [bookmark: _Toc205117263][bookmark: _Toc441244743]Appendix C:  Snake River Smolt-to-Adult Return Rate Indices
Given the high degree of variation in annual returns for Interior Columbia River basin salmon and steelhead, it can be very difficult to get representative estimates of key population parameters such as intrinsic productivity (reproductive rates at low abundance).  A major factor contributing to year-to-year variability in return rates is survival from the estuary back to freshwater.  Incorporating a measure of relative survival through that component of the life cycle can, at least theoretically, substantially reduce statistical uncertainty (e.g., standard error) associated with estimates of geometric mean productivity.  

While we “take out” annual variation in marine survival to reduce the variability in estimating geometric mean productivities associated with average marine survival rates, we incorporate the full range of annual variability (including contributions of survival through the estuary/marine phase) in generating population-specific extinction risk assessments. 

There are no long term datasets of natural run smolt-to-adult return (SAR) rate estimates available for the aggregate Mid-Columbia steelhead DPS. The SAR series for Interior Columbia River basin steelhead are summarized in Table A-1.  

Table A– 1.  Summary of smolt-to-adult return (SAR) rate datasets.
	Series
	Migration
Years
	Smolt Estimate
	Adult Estimate
	References

	Deschutes River:  Hatchery steelhead SAR
	1988-2001
	
	
	ODFW

	Umatilla River:       Natural steelhead SAR
	
	
	
	ODFW

	Umatilla River:     Hatchery steelhead SAR
	1986-1999
	Umatilla Hatchery:   
smolt releases
	Three Mile Dam: Natural Count
	ODFW

	Snake River:  Natural steelhead SAR
	1964-2000
	Lower Granite Dam: estimate of natural-origin smolt out-migration
	Lower Granite Dam: Aggregate return of natural-origin steelhead
	PATH,
Recent years - C. Petrosky (IDFG)

	Upper Columbia: Natural steelhead SAR
	1985-2000
	Rock Island:              
smolt sampling, hatchery release totals
	Priest Rapids: 
WDFW adult steelhead sampling program
	Peven paper
Cooney 2003 drt QAR
Recent years - T. Cooney (NWFSC)



The resulting composite SAR index was used in calculating a set of current productivity estimates for each population data series adjusted to reflect average annual out-of-basin survival rates.  For each population series, the individual brood year return estimates were adjusted by applying the corresponding annual value from the Mid-Columbia SAR index series.  For example, using the averaged Mid-Columbia SAR index value for the 1996 out-migration was approximately 24% above average.  For any of the Mid-Columbia population data series, a SAR adjusted productivity value for 1996 was calculated by multiplying the estimated R/S by 0.76 to express the recruits per spawner value for that brood year in terms of the average SAR.


non-temperature limited	Tucannon	0.16687247342917569	temperature limited	Tucannon	0.83312752657082434	Percentage of Area


non-temperature limited	Tenmile Canyon	Steptoe	Tammamy	Almota	Tenmile	Alpowa	Asotin	0	0	0	0	3.1504001255295774E-2	5.2437627490977558E-2	0.3105429154244469	temperature limited	Tenmile Canyon	Steptoe	Tammamy	Almota	Tenmile	Alpowa	Asotin	7.2838537580417386E-3	1.1607563157068884E-2	3.1418484230346773E-2	3.6165855954809353E-2	3.2187352895025889E-2	0.19028793346932371	0.29656441236466347	Percentage of Area
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10-year geomean abundance
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 831 735 100% 735 1,263 1.72 1.59 794 1.08

1982 1,082 958 100% 958 627 0.65 1.96 320 0.33

1983 797 706 100% 706 818 1.16 1.74 471 0.67

1984 948 839 100% 839 219 0.26 0.61 361 0.43

1985 1,715 1,239 92% 1,239 197 0.16 0.64 310 0.25

1986 829 757 94% 723 208 0.27 0.71 294 0.39

1987 539 488 90% 472 178 0.36 0.55 324 0.66

1988 720 634 85% 576 427 0.67 1.34 319 0.50

1989 405 294 73% 253 178 0.60 0.56 319 1.08

1990 387 352 51% 188 61 0.17 0.21 286 0.81

1991 646 379 31% 183 108 0.28 0.33 324 0.86

1992 968 884 21% 191 261 0.30 0.60 432 0.49

1993 1,272 1,259 34% 426 190 0.15 0.62 306 0.24

1994 260 251 45% 116 100 0.40 0.96 105 0.42

1995 364 160 56% 86 187 1.17 1.67 112 0.70

1996 402 339 66% 255 573 1.69 1.84 311 0.92

1997 559 551 23% 124 2,242 4.07 3.38 663 1.20

1998 429 330 40% 156 1,316 3.98 3.37 391 1.18

1999 1,294 706 20% 188 813 1.15 1.54 527 0.75

2000 1,697 850 33% 324 294 0.35 - - -

2001 5,235 4,485 44% 2,217 - - - - -

2002 4,451 4,005 22% 923 - - - - -

2003 4,672 3,427 32% 1,461 - - - - -

2004 1,386 1,050 23% 300 - - - - -

2005 764 700 32% 233 - - - - -
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.59 0.13 n/a n/a 0.54 0.66 60.5 0.59 0.07 n/a n/a 0.21 0.36 33.2

Const. Rec 327 68 n/a n/a n/a n/a 58.7 330 34 n/a n/a n/a n/a 30.5

Bev-Holt 1.67 1.59 533 313 0.44 0.68 60.1 1.45 0.49 594 155 0.12 0.33 24.2

Hock-Stk 0.75 0.15 551 0 0.40 0.69 58.8 0.79 0.09 504 73 0.09 0.27 18.4

Ricker 1.41 0.63 0.00137 0.00064 0.43 0.67 59.1 1.25 0.22 0.00117 0.00025 0.11 0.27 20.8

Not adjusted for SAR Adjusted for SAR
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Big Sheep Creek Spring Chinook (IRBSH)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 62 55 100% 55 158 2.88 1.59 99 1.81

1982 222 194 100% 194 152 0.78 1.96 78 0.40

1983 271 238 100% 238 102 0.43 1.74 59 0.25

1984 186 163 100% 163 65 0.40 0.61 107 0.66

1985 168 147 100% 147 9 0.06 0.64 13 0.09

1986 203 178 100% 178 10 0.06 0.71 14 0.08

1987 121 106 100% 106 18 0.17 0.55 32 0.30

1988 106 93 100% 93 1 0.01 1.34 0 0.00

1989 15 13 100% 13 1 0.07 0.56 2 0.13

1990 - - - - 0 - 0.21 - -

1991 31 27 100% 27 2 0.09 0.33 7 0.26

1992 - - - - 4 - 0.60 7 -

1993 53

53

3% 1 0 - 0.62 0 -

1994 - - - - 2 - 0.96 2 -

1995 - - - - 4 - 1.67 3 -

1996 8 7 100% 7 6 0.87 1.84 3 0.47

1997 328 328 0% 0 71 0.22 3.38 21 0.06

1998 35 34 0% 0 119 3.48 3.37 35 1.03

1999 8 7 100% 7 19 2.81 1.54 12 1.82

2000 - - - 0 - - - -

2001 37

25

50% 16 - - - -

2002 387

356

50% 170 - - - -

2003 75

44

44% 29 - - - -

2004 282

247

0% 0 - - - -

2005 480

480

0% 0 - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 0.84 0.34 0.70 0.24 n/a n/a 4

Std. Err. 0.80 0.50 0.52 0.42 0.6

count 6 15 6 15 5

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.50 0.29 n/a n/a 6.70 -0.09 99.7 0.43 0.25 n/a n/a 6.89 -0.17 100.7

Const. Rec 10 8 n/a n/a n/a n/a 97.0 10 11 n/a n/a n/a n/a 96.5

Bev-Holt 0.50 0.30 49989 286927 6.70 -0.09 102.5 0.50 0.32 50000 130141 6.91 -0.17 103.5

Hock-Stk 2.09 0.00 10 0 4.99 -0.05 96.5 0.50 0.32 20000 0 6.91 -0.17 103.5

Ricker 1.12 0.82 0.00978 0.00585 5.88 -0.09 99.8 1.11 0.81 0.01159 0.00588 5.71 -0.19 99.9

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 
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Brood Yr. 

Production 

(Adults)
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Spawner
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Yr. Return

Adj. Return 

per 

Spawner

1979 266 215 100% 215 188 0.87 1.15 163 0.76

1980 268 256 100% 256 337 1.32 1.72 197 0.77

1981 291 272 100% 272 555 2.04 1.59 349 1.28

1982 256 225 96% 213 497 2.21 1.96 254 1.13

1983 427 422 93% 392 1,949 4.61 1.74 1,123 2.66

1984 381 343 78% 257 427 1.25 0.61 706 2.06

1985 746 712 63% 435 389 0.55 0.64 611 0.86

1986 668 586 83% 471 1,065 1.82 0.71 1,504 2.57

1987 1,737 1,669 80% 1,325 449 0.27 0.55 820 0.49

1988 1,659 1,634 75% 1,222 1,275 0.78 1.34 952 0.58

1989 501 454 87% 389 603 1.33 0.56 1,081 2.38

1990 892 886 82% 728 134 0.15 0.21 625 0.71

1991 908 847 90% 756 136 0.16 0.33 409 0.48

1992 1,582 1,574 37% 584 347 0.22 0.60 574 0.36

1993 2,169 2,151 56% 1,202 940 0.44 0.62 1,513 0.70

1994 552 549 67% 364 129 0.24 0.96 135 0.25

1995 224 213 55% 112 580 2.73 1.67 348 1.64

1996 367 353 77% 269 587 1.66 1.84 319 0.90

1997 1,257 1,256 36% 453 2,258 1.80 3.38 668 0.53

1998 1,204 1,186 60% 700 1,730 1.46 3.37 514 0.43

1999 926 828 75% 598 - - - - -

2000 1,511 1,350 49% 587 - - - - -

2001 2,529 2,460 68% 1,644 - - - - -

2002 3,021 2,836 60% 1,633 - - - - -

2003 3,130 2,918 67% 1,873 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 1.46 1.37 1.15 1.20 1.06 1.11 601

Std. Err. 0.25 0.22 0.22 0.20 0.12 0.11 0.28

count 10 12 10 12 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures


image115.emf
SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.86 0.19 n/a n/a 0.79 0.44 61.0 0.86 0.13 n/a n/a 0.44 0.11 45.1

Const. Rec 521 98 n/a n/a n/a n/a 54.6 519 80 n/a n/a n/a n/a 46.4

Bev-Holt 4.01 4.50 706 292 0.64 0.24 56.5 1.73 0.62 1184 465 0.31 -0.05 40.9

Hock-Stk 1.70 0.63 334 142 0.66 0.18 56.6 1.36 0.25 469 117 0.31 -0.13 40.9

Ricker 1.71 0.55 0.00086 0.00033 0.69 0.22 57.9 1.39 0.30 0.00061 0.00022 0.32 -0.11 41.5

Not adjusted for SAR Adjusted for SAR
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Secesh River Summer Chinook (SFSEC)
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3 opuiation boundary

Spawning Area Type
Major (]
Minor ]

Spawning reach type
A\ curent spanning
(local agency defined)
’\/ IP spawning branch
~cuvrent spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[B8] upper and lower

lower portion only
upper portion only
outside IP branch

| none

B no spawning area
designated

Jun 30, 2008

Lres

IMiles





image123.jpeg
Population boundary | [~]

Major spawning area D
Minor spawning area [ |
Intrinsic potential
Weighted Bankfull Area / 200m reach
1-300
301 - 600
601 - 1200
1201 - 2000
2001 - 3500

Ecoregion (EPA level 4)

High Idaho Batholith @

Hot Dry Canyons

Lochsa-Selway-Clearwater Cyns.

S. Clearwater Forested Mts.

o Frstos Wouncs [

Secesh River Summer Chinook (SFSEC)

-
B
:

20

1Miles

Jun 30, 2008





image124.emf
Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 194 181 100% 181 336 1.85 1.59 211 1.16

1982 238 216 100% 215 325 1.50 1.96 166 0.77

1983 358 353 100% 353 460 1.30 1.74 265 0.75

1984 156 141 100% 141 164 1.16 0.61 271 1.91

1985 384 380 100% 380 215 0.57 0.64 338 0.89

1986 306 296 100% 296 240 0.81 0.71 339 1.14

1987 321 310 100% 310 166 0.54 0.55 304 0.98

1988 412 388 96% 373 465 1.20 1.34 347 0.90

1989 260 238 96% 229 210 0.88 0.56 377 1.58

1990 146 146 96% 141 48 0.33 0.21 224 1.53

1991 298 280 96% 270 81 0.29 0.33 244 0.87

1992 333 326 96% 314 238 0.73 0.60 394 1.21

1993 346 346 96% 333 312 0.90 0.62 503 1.45

1994 101 100 96% 97 19 0.19 0.96 20 0.20

1995 71 62 96% 59 162 2.62 1.67 97 1.57

1996 177 173 100% 173 512 2.96 1.84 278 1.61

1997 349 348 97% 339 1,475 4.23 3.38 436 1.25

1998 101 95 91% 86 943 9.98 3.37 280 2.96

1999 176 161 98% 158 1,008 6.26 1.54 653 4.05

2000 534 493 100% 493 626 1.27

- - -

2001 1395 1339 92% 1,228 - - - - -

2002 1078 977 92% 898 - - - - -

2003 1167 1058 98% 1,040 - - - - -

2004 956 869 94% 811 - - - - -

2005 346 314 97% 305 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 1.57 1.19 1.38 1.21 1.09 1.07 403

Std. Err. 0.38 0.23 0.26 0.13 0.24 0.14 0.29

count 10 20 10 20 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.14 0.25 n/a n/a 0.61 0.59 60.1 1.15 0.15 n/a n/a 0.32 0.06 38.8

Const. Rec 265 59 n/a n/a n/a n/a 61.7 267 44 n/a n/a n/a n/a 48.8

Bev-Holt 1.93 1.50 699 805 0.62 0.56 62.2 1.39 0.47 1676 2467 0.31 0.10 41.2

Hock-Stk 1.14 0.15 603 0 0.61 0.59 62.9 1.20 0.18 335 93 0.32 0.16 41.7

Ricker 1.66 0.85 0.00144 0.00178 0.61 0.57 62.3 1.38 0.41 0.00070 0.00104 0.31 0.10 41.2

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 116 108 100% 108 181 1.67 1.59 114 1.05

1982 95 87 100% 87 129 1.49 1.96 66 0.76

1983 162 158 100% 158 367 2.33 1.74 212 1.34

1984 44 40 100% 40 134 3.33 0.61 221 5.50

1985 194 190 100% 190 78 0.41 0.64 122 0.64

1986 136 131 100% 131 200 1.52 0.71 283 2.15

1987 185 181 100% 181 91 0.50 0.55 167 0.92

1988 353 341 96% 328 397 1.16 1.34 296 0.87

1989 109 106 96% 102 138 1.30 0.56 247 2.33

1990 143 143 96% 138 23 0.16 0.21 106 0.74

1991 164 155 96% 149 25 0.16 0.33 75 0.49

1992 196 188 96% 181 103 0.55 0.60 171 0.91

1993 365 365 96% 352 292 0.80 0.62 470 1.29

1994 51 51 96% 49 12 0.24 0.96 13 0.25

1995 23 21 96% 20 39 1.88 1.67 24 1.13

1996 60 51 100% 51 88 1.73 1.84 48 0.94

1997 243 243 98% 238 1239 5.10 3.38 366 1.51

1998 121 121 100% 121 723 5.96 3.37 215 1.77

1999 55 45 100% 45 173 3.85 1.54 112 2.50

2000 110 86 82% 66 124 1.43 - - -

2001 1,257 1,227 83% 1,014 - - - - -

2002 956 942 64% 597 - - - - -

2003 660 642 75% 478 - - - - -

2004 302 288 60% 165 - - - - -

2005 141 135 51% 65 - - - - -
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.03 0.23 n/a n/a 0.86 0.41 62.2 1.03 0.15 n/a n/a 0.41 -0.13 43.9

Const. Rec 116 30 n/a n/a n/a n/a 66.9 115 24 n/a n/a n/a n/a 59.0

Bev-Holt 1.28 0.67 715 1442 0.88 0.38 64.7 1.04 0.15 17486 72526 0.41 -0.13 46.7

Hock-Stk 1.03 0.16 931 0 0.86 0.41 65.0 1.03 0.10 392 0 0.41 -0.13 46.7

Ricker 1.20 0.54 0.00109 0.00273 0.88 0.38 64.8 1.03 0.16 0.00006 0.00034 0.41 -0.13 46.7

Not adjusted for SAR Adjusted for SAR


image138.emf
0

100

200

300

400

500

600

0 100 200 300 400 500 600

Total Parent Spawners

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement


image139.emf
0

100

200

300

400

500

600

0 100 200 300 400 500 600

Total Parent Spawners

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement

Current


image140.jpeg
Little Salmon River Spring/Summer Chinook (SRLSR)

20
— Mies

Intrinsic Potential
Weighted Bankfull Area / 200m reach

0-150 rating

—— 151- 600 Low
e §01- 1250 MODERATE

e 1251 - 2500 HIGH
@—501-4000

Population

D currently occupied
D extirpated

Spawning Area
= o
[5]  minor

no spawning area

7] designated within

population

Natural barrier (chinook)
(€) complete

() impaired access

Jul 01, 2008
Fishénes





image141.emf
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Whitebird

Slate

Little Salmon

Percentage of Area


image142.jpeg
Little Salmon River Spring/Summer Chinook (SRLSR)

3

D Population boundary

Spawning Area Type
Major (]
Minor ]

Spawning reach type
A\ curent spanning
(local agency defined)
’\/ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

upper and lower
- lower portion only

upper portion only

outside IP branch

none

B no spawning area
designated

Jul 01, 2008
s





image143.jpeg
Population boundary | [—]

Major spawning area D
Minor spawning area [ |

Intrinsic potential

Weighted Bankfull Area / 200m reach
(temperature limited)

1-300

301 - 600
601 - 1200
1201 - 2000
2001 - 3500

il

Ecoregion (EPA level 4)

Biue Mountain Basins {11k

Canyons and Dissected Highlands
Canyons and Dissected Uplands 11g
Continental Zone Foothills 11i

High Glacial DritFilled Valeys [168]
High Idaho Batholith

HotDry Canyons

Welange

Wesic Forest Zone

Nez Perce Prairie

Semiarid Foothills

S. Clearwater Forested Mts. @

Subalpine Alpine Zone T

So. Forested Mountains &

Wallowas/Seven Devils Mountains N

Little Salmon River Spring/Summer Chinook (SRLSR)

\
A mi"‘"\ \

1013

i

Jolinso

20
————Miles

Jul 01, 2008





image144.jpeg




image145.emf
-

250 

500 

750 

1,000 

1,250 

1,500 

1,750 

2,000 

Abundance

Chamberlain Creek Spring Chinook

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

Big Creek Spring/Summer Chinook

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

0

250

500

750

1,000

1,250

1,500

1,750

2,000

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Abundance

Brood Year

Camas Creek Spring/Summer Chinook

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Brood Year

Loon Creek Spring/Summer Chinook

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold


image146.emf
0

250

500

750

1,000

1,250

1,500

1,750

2,000

Abundance

Sulphur Creek Spring Chinook Salmon

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

0

250

500

750

1,000

1,250

1,500

1,750

2,000

2,250

2,500

Abundance

Bear Valley Creek Spring Chinook

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

0

250

500

750

1,000

1,250

1,500

1,750

2,000

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Abundance

Brood Year

Marsh Creek Spring Chinook

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold


image3.emf
Snake River Spring/Summer Chinook: Composite Run at 

Lower Granite Dam

0.1%

1.0%

10.0%

100.0%

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Brood Year

Smolt to Adult Survival

Williams CSS/Petrosky Average 1978-  Avg.


image147.jpeg
Chamberlain Creek Spring Chinook (SRCHA)

1Miles

Intrinsic Potential
Weighted Bankfull Area / 200m reach

0-150 rating
]
—— 151-600 Low

= G01- 1250 MODERATE
o 1251 - 2500
e 2501 - 4000

HIGH
[ ]

Population

D currently occupied
D extirpated

Spawning Area

E major

minor

no spawning area

7] designated within

population

Natural barrier (chinook)
(e) complete
(p) impaired access

Jul 01, 2008
erves





image148.emf
-

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

195519601965 197019751980 19851990 199520002005

Abundance

Brood Year

Natural Origin Spawners

Total Spawners


image149.emf
0

500

1000

1500

2000

2500

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Productivity (geometric mean R/S)

10-year geometric mean abundance

Current Status

5% risk

25% risk


image150.emf
0% 10% 20% 30% 40% 50% 60% 70%

Sabe

McCalla

Bargamin

Chamberlain

Percentage of Area

non-temperature limited

temperature limited

MaSA

MiSA


image151.jpeg
Chamberlain Creek Spring Chinook (SRCHA)
g B 3 Povutation boundary

Spawning Area Type
Major (]
Minor ]

Spawning reach type
A\ curent spanning
(local agency defined)
’\/ IP spawning branch
~cuvrent spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[B8] upper and lower
- lower portion only
[W5] upper portion only
[W] outside IP branch
D none

‘:l no spawning area
designated

Jul 01, 2008
res

IMiles





image152.jpeg
Chamberlain Creek Spring Chinook (SRCHA)

Population boundary | [—]

Major spawning area D
Minor spawning area [ |
Intrinsic potential

Weighted Bankfull Area / 200m reach
(temperature limited)

1-300

301 - 600
601 - 1200
1201 - 2000
2001 - 3500

Ecoregion (EPA level 4)

High Idaho Batholith @

Hot Dry Canyons
Lochsa-Selway-Clearwater Cyns.
S. Clearwater Forested Mts.

So. Forested Mountains

1Miles

Jul 01, 2008





image153.emf
Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Year 

Production 
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Return per 
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SAR Adj. 
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Yr. Return

Adj. Return 

per 
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1985 286 286 100% 286 492 1.72 0.64 773 2.70

1986

- -

0% 0

-

1.00 0.71

-

1.00

1987 275

274

100% 274 - 1.00 0.55 - 1.00

1988 298 297 100% 297 448 1.51 1.34 335 1.13

1989 504 503 100% 503 117 0.23 0.56 210 0.42

1990 596 593 100% 593 90 0.15 0.21 418 0.71

1991

- - - - -

1.00 0.33

-

1.00

1992 447 440 100% 440 123 0.28 0.60 203 0.46

1993 229 228 100% 228 96 0.42 0.62 154 0.68

1994 137 132 100% 132 146 1.11 0.96 152 1.16

1995 69

64

100% 64

- -

1.67

- -

1996 80

77

100% 77

- -

1.84

- -

1997 149 144 100% 144 1,965 13.66 3.38 581 4.04

1998 23 23 100% 23 1,715 74.87 3.37 509 22.24

1999 252

239

100% 239 - - 1.54 - -

2000

- - - - - - - -

-

2001 1,329 1,308 100% 1,308

- - - -

-

2002 1,260 1,247 100% 1,247

- - - -

-

2003 1,249 1,249 100% 1,249

- - - -

-
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.30 0.83 n/a n/a 1.35 0.80 43.3 1.44 0.58 n/a n/a 0.76 0.69 34.8

Const. Rec 288 110 n/a n/a n/a n/a 34.1 317 60 n/a n/a n/a n/a 21.3

Bev-Holt 50.00 66.89 287 116 0.92 0.59 39.5 50.00 55.63 328 68 0.33 0.24 26.9

Hock-Stk 12.83 0.00 22 0 0.90 0.57 38.9 14.03 0.00 23 0 0.31 0.19 26.1

Ricker 19.71 13.20 0.00916 0.00194 0.91 0.39 36.9 6.65 3.36 0.00516 0.00146 0.57 0.24 31.8

Not adjusted for SAR Adjusted for SAR
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Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner
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Yr. Return

Adj. Return 

per 

Spawner

1980 20 18 100% 18 279 15.21 1.72 163 8.86

1981 108 108 100% 108 399 3.68 1.59 251 2.31

1982 35 32 100% 32 177 5.51 1.96 90 2.82

1983 133 124 100% 124 433 3.49 1.74 249 2.01

1984 207 193 100% 193 236 1.23 0.61 390 2.03

1985 345 345 100% 345 104 0.30 0.64 164 0.47

1986 330 330 100% 330 93 0.28 0.71 131 0.40

1987 177 177 100% 177 51 0.29 0.55 93 0.52

1988 498 496 100% 496 295 0.60 1.34 221 0.44

1989 148 148 100% 148 56 0.38 0.56 101 0.68

1990 99 98 100% 98 11 0.11 0.21 52 0.53

1991 64 63 100% 63 5 0.08 0.33 16 0.25

1992 108 108 100% 108 79 0.73 0.60 130 1.21

1993 276 271 100% 271 150 0.56 0.62 242 0.89

1994 15 14 100% 14 30 2.16 0.96 31 2.25

1995 10 9 100% 9 22 2.37 1.67 13 1.42

1996 5 5 100% 5 80 - 1.84 - -

1997 163 155 100% 155 954 6.17 3.38 282 1.82

1998 74 74 100% 74 471 6.37 3.37 140 1.89

1999 49 46 100% 46 275 5.99 1.54 178 3.88

2000 64 64 100% 64 - - - - -

2001 690 662 100% 662 - - - - -

2002 557 534 100% 534 - - - - -

2003 444 426 100% 426 - - - - -

2004 173 166 100% 166 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1988-1999 1980-1999 geomean

Point Est. 1.69 1.20 1.66 1.22 1.07 1.09 90

Std. Err. 0.61 0.35 0.35 0.21 0.39 0.31 0.52

count 9 19 9 19 11 19 10
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.37 0.47 n/a n/a 0.93 0.78 79.0 1.22 0.25 n/a n/a 0.47 0.64 54.3

Const. Rec 110 32 n/a n/a n/a n/a 72.1 114 24 n/a n/a n/a n/a 55.5

Bev-Holt 10.78 12.97 144 58 1.00 0.61 73.7 3.18 1.40 231 83 0.41 0.43 48.5

Hock-Stk 6.01 3.81 21 15 1.07 0.58 73.8 1.71 0.41 110 38 0.43 0.50 50.9

Ricker 3.15 1.42 0.00591 0.00236 1.19 0.59 76.3 2.22 0.57 0.00405 0.00131 0.43 0.44 49.4

Not adjusted for SAR Adjusted for SAR
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Camas Creek Spring/Summer Chinook (MFCAM)
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Brood 

Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Year 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1980 31 30 100% 30 41 1.35 1.72 24 0.79

1981 174 174 100% 174 45 0.26 1.59 28 0.16

1982 83 80 100% 80 63 0.79 1.96 32 0.40

1983 74 71 100% 71 176 2.47 1.74 102 1.42

1984 17 16 100% 16 84 5.09 0.61 139 8.42

1985 60 60 100% 60 34 0.56 0.64 53 0.88

1986 31 30 100% 30 27 0.89 0.71 38 1.25

1987 92 91 100% 91 16 0.18 0.55 30 0.33

1988 167 167 100% 167 75 0.45 1.34 56 0.33

1989 83 83 100% 83 14 0.17 0.56 26 0.31

1990 9 9 100% 9 2 0.24 0.21 10 1.12

1991 31 31 100% 31 1 0.03 0.33 3 0.09

1992 20 20 100% 20 11 0.57 0.60 18 0.94

1993 74 74 100% 74 13 0.18 0.62 21 0.28

1994 6 5 100% 5 46 - 0.96 48 -

1995 0 0 - 0 4 - 1.67 - -

1996 3 3 100% 3 175 - 1.84 95 -

1997 20 19 100% 19 241 12.65 3.38 71 3.74

1998 46 44 100% 44 251 5.68 3.37 75 1.69

1999 9 8 100% 8 134 16.23 1.54 87 10.52

2000 14 14 100% 14 - - - - -

2001 269 258 100% 258 - - - - -

2002 240 235 100% 235 - - - - -

2003 266 261 100% 261 - - - - -

2004 54 53 100% 53 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1988-1999 1980-1999 geomean

Point Est. 1.22 0.79 1.53 0.83 1.08 1.04 28

Std. Err. 0.75 0.42 0.54 0.32 0.69 0.47 0.55

count 8 17 8 17 11 19 9

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.10 0.48 n/a n/a 2.32 0.59 83.0 1.11 0.39 n/a n/a 2.00 0.37 74.7

Const. Rec 36 12 n/a n/a n/a n/a 73.6 37 8 n/a n/a n/a n/a 55.0

Bev-Holt 4.14 1.72 100 0 1.51 0.68 81.0 4.58 1.80 100 0 1.10 0.48 68.2

Hock-Stk 1.10 0.31 2499 0 2.32 0.59 85.8 1.11 0.25 19635 0 2.00 0.37 77.6

Ricker 2.96 1.70 0.01823 0.00780 1.75 0.61 81.0 3.34 1.32 0.02028 0.00542 1.17 0.35 67.1

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1980 22 22 100% 22 44 2.03 1.72 26 1.18

1981 75 75 100% 75 62 0.82 1.59 39 0.52

1982 57 55 100% 55 51 0.92 1.96 26 0.47

1983 17 17 100% 17 35 2.08 1.74 20 1.20

1984 10 10 100% 10 28 2.92 0.61 46 4.83

1985 70 70 100% 70 14 0.20 0.64 22 0.32

1986 52 51 100% 51 29 0.57 0.71 41 0.81

1987 57 57 100% 57 33 0.58 0.55 60 1.05

1988 12 12 100% 12 97 7.78 1.34 72 5.81

1989 40 40 100% 40 13 0.32 0.56 23 0.58

1990 0 0 - 0 - - 0.21 - -

1991 40 39 100% 39 1 0.02 0.33 2 0.06

1992 55 54 100% 54 27 0.50 0.60 45 0.83

1993 77 77 100% 77 34 0.44 0.62 55 0.72

1994 2 2 100% 2 - - 0.96 - -

1995 - - 100% 0 - - 1.67 - -

1996 2 2 100% 2 - - 1.84 - -

1997 55 52 100% 52 536 10.29 3.38 159 3.04

1998 105 101 100% 101 479 4.75 3.37 142 1.41

1999 15 14 100% 14 240 16.71 1.54 156 10.83

2000 25 25 100% 25 - - - - -

2001 635 611 100% 611 - - - - -

2002 523 508 100% 507 - - - - -

2003 476 462 100% 461 - - - - -

2004 100 97 100% 97 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 1.25 1.11 1.36 1.06 49

Std. Err. 0.74 0.42 0.58 0.31 0.62

count 8 16 8 16 9

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.09 0.44 n/a n/a 2.47 0.27 66.0 1.04 0.31 n/a n/a 1.45 0.06 56.3

Const. Rec 42 16 n/a n/a n/a n/a 63.1 40 10 n/a n/a n/a n/a 50.0

Bev-Holt 2.60 0.00 100 0 2.05 0.39 67.6 2.36 0.00 100 0 1.14 0.21 56.2

Hock-Stk 1.09 0.29 18621 0 2.47 0.27 69.1 1.04 0.21 19495 0 1.45 0.06 59.3

Ricker 2.32 1.91 0.01595 0.01515 2.01 0.44 68.0 2.61 1.47 0.01951 0.01035 1.05 0.33 56.1

Not adjusted for SAR Adjusted for SAR


image191.emf
0

50

100

150

200

250

0 50 100 150 200 250

Total Parent Spawners

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement

Current


image192.emf
0

50

100

150

200

250

0 50 100 150 200 250

Total Parent Spawners

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement


image193.jpeg
Middle Fork Salmon River Upper Mainstem Spring/Summer (MFUMA)
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Middle Fork Salmon River Upper Mainstem Spring/Summer (MFUMA)

{Upper,Middle

D Population boundary

Spawning Area Type
Major (]
Minor ]

Spawning reach type
A\ cunent spanning

(Iocal agency defined)

’\/ IP spawning branch
~current spawning and

IP branch spawning

Spawning Area Use
(current use of IP branches)

[B8] upper and lower

IE’ lower portion only
upper portion only
outside IP branch

| none

B no spawning area
designated

Jul 01, 2008
res

1Miles





image196.jpeg
Middle Fork Salmon River Upper Mainstem Spring/Summer (MFUMA)

Population boundary | [—]

Major spawning area D
Minor spawning area [ |

Intrinsic potential

Weighted Bankfull Area / 200m reach
(temperature limited)

1-300

01 - 600
601 - 1200
1201 - 2000
2001 - 3500

Ecoregion (EPA level 4)

High Glacial Drift-Filled Valleys |16g;

High Idaho Batholith | 16h

Hot Dry Canyons

So. Forested Mountains - N

20

IMiles

Jul 01, 2008





image197.jpeg
Sulphur Creek Spring Chinook (MFSUL)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1979 93 90 100% 90 15 0.16 1.15 13 0.14

1980 12 11 100% 11 36 3.15 1.72 21 1.84

1981 43 43 100% 43 272 6.31 1.59 171 3.97

1982 19 17 100% 17 180 10.61 1.96 92 5.43

1983 49 45 100% 45 291 6.44 1.74 168 3.71

1984 - - - - - - 0.61 - -

1985 62 62 100% 62 53 0.87 0.64 84 1.36

1986 401 388 100% 388 119 0.31 0.71 169 0.43

1987 68 68 100% 68 32 0.47 0.55 58 0.86

1988 303 303 100% 303 119 0.39 1.34 89 0.29

1989 22 22 100% 22 19 0.90 0.56 35 1.61

1990 87 86 100% 86 1 0.02 0.21 6 0.07

1991 108 106 100% 106 9 0.09 0.33 28 0.26

1992 11 11 100% 11 43 4.00 0.60 71 6.62

1993 132 132 100% 132 109 0.83 0.62 175 1.33

1994 - - - - - - 0.96 - -

1995 2 2 100% 2 - - 1.67 - -

1996 28 27 100% 27 13 0.47 1.84 7 0.25

1997 37 35 100% 35 173 4.94 3.38 51 1.46

1998 102 102 100% 102 293 2.88 3.37 87 0.86

1999 - - - - - - 1.54 - -

2000 11 11 100% 11 - - - - -

2001 87 83 100% 83 - - - - -

2002 201 201 100% 201 - - - - -

2003 191 191 100% 191 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 2.78 1.00 2.10 0.97 0.95 1.05 19

Std. Err. 0.36 0.45 0.33 0.34 0.21 0.39 0.56

count 9 16 9 16 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.93 0.38 n/a n/a 2.47 0.38 71.2 0.92 0.29 n/a n/a 1.59 0.13 61.3

Const. Rec 52 18 n/a n/a n/a n/a 65.3 51 13 n/a n/a n/a n/a 54.8

Bev-Holt 3.91 0.00 100 0 1.83 0.41 69.4 3.05 0.00 100 0 1.08 0.21 58.2

Hock-Stk 0.93 0.29 19647 0 2.47 0.38 74.2 1.03 0.31 132 0 1.47 0.16 63.0

Ricker 1.69 0.88 0.00656 0.00380 2.17 0.34 71.4 1.51 0.57 0.00542 0.00278 1.28 0.18 60.8

Not adjusted for SAR Adjusted for SAR
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Bear Valley Creek Spring Chinook (MFBEA)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 
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Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1979 223 218 100% 218 158 0.73 1.15 137 0.63

1980 43 42 100% 42 234 5.59 1.72 137 3.26

1981 157 157 100% 157 267 1.70 1.59 168 1.07

1982 91 88 100% 87 385 4.39 1.96 197 2.25

1983 178 171 100% 171 1162 6.78 1.74 669 3.91

1984 155 150 100% 149 242 1.62 0.61 400 2.68

1985 306 306 100% 306 137 0.45 0.64 215 0.70

1986 244 234 100% 234 231 0.99 0.71 326 1.40

1987 474 473 100% 473 149 0.32 0.55 272 0.58

1988 1,159 1,158 100% 1,158 715 0.62 1.34 534 0.46

1989 95 94 100% 94 126 1.33 0.56 225 2.38

1990 197 196 100% 196 23 0.12 0.21 106 0.54

1991 191 188 100% 188 23 0.12 0.33 68 0.36

1992 185 184 100% 184 148 0.80 0.60 245 1.33

1993 737 737 100% 737 467 0.63 0.62 752 1.02

1994 34 33 100% 33 71 2.15 0.96 74 2.25

1995 17 16 100% 16 60 3.67 1.67 36 2.20

1996 61 58 100% 58 403 6.92 1.84 219 3.76

1997 235 234 100% 226 1320 5.64 3.38 390 1.67

1998 422 391 100% 391 1709 4.37 3.37 508 1.30

1999 78 78 100% 73

- -

1.54

- -

2000 325 325 100% 325

- - - - -

2001 739 738 100% 733

- - - - -

2002 1,176 1,164 100% 1,154

- - - - -

2003 1,314 1,314 100% 1,282

- - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 2.82 1.48 2.37 1.46 1.05 1.10 182

Std. Err. 0.24 0.31 0.14 0.17 0.22 0.21 0.49

count 10 18 10 18 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.32 0.37 n/a n/a 1.04 0.57 70.2 1.32 0.21 n/a n/a 0.50 0.16 48.2

Const. Rec 207 54 n/a n/a n/a n/a 67.8 206 36 n/a n/a n/a n/a 51.5

Bev-Holt 4.90 4.71 327 168 0.85 0.55 68.4 2.99 1.04 457 153 0.29 0.22 40.7

Hock-Stk 1.48 0.45 345 236 1.02 0.55 71.8 1.59 0.27 245 82 0.41 0.19 47.1

Ricker 2.01 0.73 0.00169 0.00102 0.96 0.55 70.4 1.94 0.36 0.00156 0.00053 0.35 0.18 43.7

Not adjusted for SAR Adjusted for SAR
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Marsh Creek Spring Chinook (MFMAR)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1979 122 119 100% 119 130 1.09 1.15 113 0.94

1980 23 23 100% 23 213 9.30 1.72 124 5.42

1981 164 164 100% 164 280 1.71 1.59 176 1.07

1982 104 102 100% 102 312 3.07 1.96 160 1.57

1983 86 84 100% 84 678 8.08 1.74 391 4.65

1984 156 153 100% 152 129 0.84 0.61 213 1.39

1985 281 281 100% 281 119 0.42 0.64 186 0.66

1986 263 254 100% 254 145 0.57 0.71 205 0.81

1987 390 388 100% 388 89 0.23 0.55 162 0.42

1988 564 564 100% 564 366 0.65 1.34 273 0.48

1989 114 114 100% 114 56 0.49 0.56 100 0.88

1990 148 147 100% 147 4 0.03 0.21 20 0.13

1991 104 102 100% 102 8 0.08 0.33 24 0.24

1992 169 164 100% 164 106 0.65 0.60 175 1.07

1993 312 311 100% 312 294 0.94 0.62 472 1.52

1994 13 13 100% 13 5 0.41 0.96 5 0.43

1995 0 0 100% 0 4 - 1.67 3 -

1996 26 25 100% 25 118 4.69 1.84 64 2.55

1997 161 153 100% 153 725 4.73 3.38 214 1.40

1998 239 234 100% 234 1071 4.58 3.37 318 1.36

1999 1 1 100% 1 - - 1.54 - -

2000 94 94 100% 94 - - - - -

2001 507 497 100% 496 - - - - -

2002 477 477 99% 474 - - - - -

2003 873 865 100% 862 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 1.11 0.97 1.06 1.01 1.04 1.08 42

Std. Err. 0.64 0.37 0.39 0.22 0.25 0.21 0.75

count 10 18 10 18 12 20 8

R/S measures Lambda measures

Not adjusted SAR adjusted Not adjusted
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.95 0.33 n/a n/a 1.56 0.55 74.1 0.97 0.20 n/a n/a 0.74 0.30 54.9

Const. Rec 83 29 n/a n/a n/a n/a 74.8 85 21 n/a n/a n/a n/a 61.8

Bev-Holt 2.56 2.64 156 120 1.57 0.48 75.2 1.73 0.86 242 165 0.68 0.23 55.3

Hock-Stk 1.07 0.44 152 111 1.61 0.50 76.2 1.08 0.26 160 69 0.72 0.24 56.3

Ricker 1.59 0.87 0.00415 0.00357 1.60 0.49 75.6 1.45 0.47 0.00322 0.00209 0.69 0.23 55.5

Adjusted for SAR Not adjusted for SAR
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North Fork Salmon River Redds/km in Survey Reaches
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1979 289 286 100% 286 79 0.28 1.15 69 0.24

1980 64 63 100% 63 126 1.99 1.72 73 1.16

1981 228 226 100% 225 246 1.09 1.59 154 0.68

1982 295 292 100% 292 306 1.05 1.96 156 0.54

1983 91 90 100% 90 328 3.63 1.74 189 2.09

1984 69 69 100% 69 205 2.99 0.61 340 4.95

1985 184 182 100% 182 110 0.60 0.64 173 0.95

1986 311 308 100% 308 132 0.43 0.71 187 0.61

1987 307 304 100% 304 68 0.22 0.55 125 0.41

1988 354 351 100% 351 37 0.11 1.34 28 0.08

1989 63 63 100% 63 29 0.47 0.56 52 0.84

1990 158 157 100% 157 12 0.07 0.21 55 0.35

1991 109 108 100% 108 34 0.31 0.33 101 0.94

1992 30 29 100% 29 78 2.64 0.60 128 4.37

1993 46 45 100% 45 88 1.95 0.62 142 3.14

1994 14 14 100% 14 73 5.35 0.96 77 5.59

1995 10 10 100% 10 118 12.05 1.67 71 7.22

1996 57 57 100% 57 99 1.74 1.84 54 0.95

1997 99 98 100% 98 700 7.14 3.38 207 2.11

1998 79 78 100% 78 179 2.29 3.37 53 0.68

1999 69 69 100% 69 - - 1.54 - -

2000 168 167 100% 167 - - - -

2001 607 582 100% 582 - - - -

2002 270 267 100% 267 - - - -

2003 94 93 100% 93 - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 2.60 1.08 2.27 1.07 1.02 1.02 79

Std. Err. 0.26 0.31 0.28 0.26 0.54 0.35 0.39

count 10 20 10 20 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.08 0.33 n/a n/a 1.23 0.58 73.8 1.07 0.27 n/a n/a 1.03 0.43 66.1

Const. Rec 102 21 n/a n/a n/a n/a 58.1 102 14 n/a n/a n/a n/a 41.4

Bev-Holt 50.00 174.45 106 26 0.46 0.67 60.9 24.80 40.26 110 20 0.31 0.35 43.8

Hock-Stk 10.25 9.76 10 10 0.46 0.68 60.9 6.36 2.67 17 7 0.32 0.32 43.7

Ricker 3.67 1.31 0.00867 0.00199 0.64 0.57 63.2 3.52 0.83 0.00839 0.00132 0.38 0.29 46.7

Not adjusted for SAR Adjusted for SAR


image245.emf
0

50

100

150

200

250

300

350

400

0 50 100 150 200 250 300 350 400

Total Parent Escapement

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement


image246.emf
0

50

100

150

200

250

300

350

400

0 50 100 150 200 250 300 350 400

Total Parent Escapement

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement

Current


image247.jpeg
§

Pahsimeroi River Summer Chinook (SRPAH)

Leadore

IMiles

Intrinsic Potential
Weighted Bankfull Area / 200m reach

0-150 rating
=
—— 151-600 Low

= G01- 1250 MODERATE

— 1251 - 2500 HIGH
@—501-4000

Population

D currently occupied
D extirpated

Spawning Area
= o
[5]  minor

no spawning area
designated within
population

Natural barrier (chinook)
(e) complete
(p) impaired access

Jul 01, 2008

Fishénes





image248.emf
0

100

200

300

400

500

600

700

800

900

1,000

1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

Brood Year

Abundance

Natural Origin Adult Spawners

Total Adult Spawners


image249.emf
0

500

1000

1500

2000

2500

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

10

-

year geometric mean abundance

Productivity (geometric mean R/S)

Current Status

5% risk

25% risk


image250.emf
0% 5% 10% 15% 20% 25% 30% 35%

Goldberg

Patterson

Lower Pahsimeroi

Upper Pahsimeroi

Middle Pahsimeroi

Percentage of Area

MaSAs


image251.jpeg
Pahsimeroi River Summer Chinook (SRPAH)

3 opuiation boundary

Spawning Area Type
Major (]
Minor ]

Spawning reach type
A\ curent spanning
(local agency defined)
’\./ IP spawning branch
~cuvrent spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[B8] upper and lower

lower portion only

| upper portion only

[W] outside IP branch

none

I:l no spawning area
designated

Jul 01, 2008

1Miles





image9.jpeg




image252.jpeg
Pahsimeroi River Summer Chinook (SRPAH)

Population boundary | [—] 4

Major spawning area D
Minor spawning area [ |

Intrinsic potential
Weighted Bankfull Area / 200m reach =
(temperature limited)

1-30 —— (]
301-800 —— 4
601-1200 o oy
S

12012000 em— 2
2001 -3500 Em— =

Challis 5 J

SA

Ecoregion (EPA level 4)

Barten Mountains |17

Dry Gelssic SchistoseVolcanics 17ab-
Ory Intermontane sage Viys. 17aa

Dry Partly Wooded Mountains |6d
High Elevation Rock. Alpine Zone N

e

“Leadore

20
C 1Miles

Jul 01, 2008





image253.emf
Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1986 100 100 0% 0 26 0.26 0.71 37 0.37

1987 228 228 0% 0 11 0.05 0.55 20 0.09

1988 260 260 0% 0 16 0.06 1.34 12 0.05

1989 82 81 1% 5 3 0.04 0.56 5 0.07

1990 149 148 5% 20 2 0.01 0.21 9 0.06

1991 75 74 8% 19 24 0.32 0.33 72 0.97

1992 43 43 7% 8 73 1.69 0.60 120 2.79

1993 136 135 8% 12 84 0.62 0.62 136 1.00

1994 36 28 28% 2 33 1.18 0.96 35 1.23

1995 27 23 56% 11 84 3.64 1.67 50 2.18

1996 51 47 96% 45 143 3.04 1.84 78 1.65

1997 72 70 71% 72 215 3.08 3.38 64 0.91

1998 80 80 65% 73 255 3.19 3.37 76 0.95

1999 184 176 38% 81 185 1.05 1.54 120 0.68

2000 98 88 64% 82 185 2.10

- - -

2001 306 301 53% 233 - - - - -

2002 286 277 53% 182 - - - - -

2003 763 732 43% 298 - - - - -

2004 481 458 42% 177 - - - - -

2005 633 621 52% 316 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1986-2000 geomean

Point Est. 1.83 0.51 1.40 0.54 1.15 1.08 127

Std. Err. 0.33 0.48 0.17 0.37 0.20 0.26 0.22

count 7 15 7 15 12 15 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures


image255.emf
SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.48 0.22 n/a n/a 1.28 0.77 64.8 0.51 0.18 n/a n/a 0.84 0.73 56.4

Const. Rec 43 16 n/a n/a n/a n/a 59.2 46 12 n/a n/a n/a n/a 48.1

Bev-Holt 0.50 0.23 50000 287135 1.28 0.77 68.0 1.53 0.00 100 0 0.55 0.75 54.5

Hock-Stk 1.65 0.00 26 0 0.83 0.79 62.4 0.51 0.18 19997 0 0.84 0.73 59.6

Ricker 2.69 1.85 0.01586 0.00540 1.19 0.64 61.2 2.31 1.07 0.01390 0.00364 0.67 0.52 49.4

Not adjusted for SAR Adjusted for SAR
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Salmon River Lower Mainstem Spring/Summer Chinook (below Redfish Lake) (SRLMA)
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Salmon River Lower Mainstem Spring/Summer Chinook (SRLMA)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 162 136 100% 136 149 1.09 1.59 93 0.68

1982 84 71 100% 71 232 3.28 1.96 119 1.68

1983 239 201 100% 201 281 1.40 1.74 162 0.80

1984 121 102 100% 102 190 1.86 0.61 313 3.07

1985 158 133 100% 133 106 0.80 0.64 167 1.25

1986 200 169 100% 168 95 0.56 0.71 134 0.79

1987 372 313 100% 313 80 0.26 0.55 147 0.47

1988 285 240 100% 240 58 0.24 1.34 43 0.18

1989 148 125 100% 125 50 0.40 0.56 89 0.72

1990 98 83 100% 83 12 0.15 0.21 56 0.68

1991 131 110 100% 110 21 0.19 0.33 65 0.59

1992 50 42 100% 42 55 1.30 0.60 91 2.15

1993 92 78 100% 78 65 0.84 0.62 105 1.36

1994 17 14 100% 14 44 3.08 0.96 46 3.22

1995 11 9 100% 9 78 8.38 1.67 47 5.03

1996 44 37 100% 37 158 4.27 1.84 86 2.32

1997 92 78 100% 78 275 3.55 3.38 81 1.05

1998 59 50 100% 50 295 5.93 3.37 88 1.76

1999 44 37 100% 37 187 5.05 1.54 121 3.27

2000 154 130 100% 130 142 1.10

- - -

2001 231 195 100% 195 - - - - -

2002 449 378 100% 378 - - - - -

2003 223 188 100% 188 - - - - -

2004 221 186 100% 186 - - - - -

2005 102 86 100% 86 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 2.39 1.20 1.94 1.22 1.07 1.02 103

Std. Err. 0.38 0.27 0.19 0.18 0.25 0.27 0.25

count 10 20 10 20 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures


image266.emf
SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.01 0.27 n/a n/a 0.63 0.74 68.3 1.02 0.18 n/a n/a 0.49 0.45 51.6

Const. Rec 96 18 n/a n/a n/a n/a 54.6 97 11 n/a n/a n/a n/a 32.6

Bev-Holt 50.00 0.00 100 16 0.25 0.80 57.2 6.22 3.08 125 20 0.15 0.41 29.6

Hock-Stk 4.28 2.56 24 15 0.26 0.79 57.1 3.39 1.02 31 10 0.15 0.44 30.0

Ricker 3.08 1.07 0.00867 0.00223 0.38 0.73 59.8 2.51 0.46 0.00699 0.00116 0.20 0.30 33.8

Not adjusted for SAR Adjusted for SAR
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East Fork Salmon River Spring/Summer Chinook (SREFS)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 323 284 100% 284 369 1.30 1.59 232 0.82

1982 136 120 100% 120 416 3.48 1.96 213 1.78

1983 367 323 100% 323 524 1.62 1.74 302 0.93

1984 178 157 100% 157 435 2.78 0.61 719 4.59

1985 367 323 100% 323 243 0.75 0.64 382 1.18

1986 457 402 100% 402 113 0.28 0.71 160 0.40

1987 484 426 100% 426 42 0.10 0.55 77 0.18

1988 690 609 98% 595 146 0.24 1.34 109 0.18

1989 440 397 82% 319 106 0.27 0.56 191 0.48

1990 334 308 64% 189 11 0.03 0.21 50 0.16

1991 105 97 63% 58 8 0.08 0.33 23 0.24

1992 70 66 49% 30 38 0.58 0.60 64 0.96

1993 319 288 82% 230 85 0.30 0.62 137 0.48

1994 30 28 64% 17 84 3.03 0.96 88 3.17

1995 11 10 64% 6 102 10.06 1.67 61 6.03

1996 22 21 45% 9 258 12.40 1.84 140 6.74

1997 83 75 82% 60 603 8.06 3.38 178 2.38

1998 127 113 93% 104 676 5.99 3.37 201 1.78

1999 79 70 100% 70 467 6.72 1.54 303 4.36

2000 143 126 100% 126 266 2.11 - - -

2001 402 354 100% 354 - - - - -

2002 891 784 100% 784 - - - - -

2003 679 598 100% 598 - - - - -

2004 424 373 100% 373 - - - - -

2005 213 187 100% 187 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 2.90 1.06 2.15 1.07 1.07 1.04 148

Std. Err. 0.49 0.39 0.31 0.27 0.53 0.42 0.42

count 10 20 10 20 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.06 0.40 n/a n/a 1.09 0.79 82.7 1.07 0.28 n/a n/a 0.78 0.67 68.1

Const. Rec 146 41 n/a n/a n/a n/a 70.3 147 26 n/a n/a n/a n/a 51.6

Bev-Holt 50.00 155.24 152 48 0.63 0.77 73.1 10.81 10.13 177 41 0.31 0.66 52.6

Hock-Stk 10.06 12.04 15 18 0.64 0.77 73.0 5.05 2.23 32 15 0.33 0.65 53.0

Ricker 4.59 2.16 0.00691 0.00175 0.91 0.66 73.9 3.48 0.97 0.00555 0.00104 0.37 0.59 53.1

Not adjusted for SAR Adjusted for SAR
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Yankee Fork Spring Chinook (SRYFS)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Year 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1979 60 57 100% 57 9 0.16 1.15 8 0.14

1980 4 4 100% 4 4 - 1.72 2 -

1981 90 86 100% 86 22 0.25 1.59 14 0.16

1982 2 2 100% 2 40 - 1.96 20 -

1983 15 14 100% 14 36 2.57 1.74 21 1.48

1984 - - - - - - 0.61 - -

1985 11 11 100% 11 33 3.09 0.64 52 4.85

1986 45 42 100% 42 34 0.81 0.71 48 1.14

1987 37 35 100% 35 23 0.66 0.55 42 1.21

1988 40 38 100% 38 24 0.64 1.34 18 0.48

1989 30 29 100% 29 13 0.45 0.56 23 0.81

1990 43 41 100% 41 1 0.03 0.21 6 0.15

1991 22 21 100% 21 1 0.07 0.33 4 0.21

1992 29 27 100% 27 6 0.20 0.60 9 0.34

1993 20 19 100% 19 12 0.64 0.62 20 1.04

1994 2 2 100% 2 14 - 0.96 14 -

1995 - - - 0 8 - 1.67 5 -

1996 4 4 100% 4 44 - 1.84 24 -

1997 9 8 100% 8 90 10.90 3.38 26 3.22

1998 21 20 100% 20 110 5.64 3.37 33 1.67

1999 2 2 100% 2 - - 1.54 - -

2000 20 19 100% 19 - - - -

2001 95 90 100% 90 - - - -

2002 92 88 100% 88 - - - -

2003 161 153 100% 153 - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 1.24 0.61 1.16 0.68 n/a n/a 13

Std. Err. 0.70 0.44 0.43 0.31 0.55

count 7 14 7 14 9

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.61 0.26 n/a n/a 1.60 0.60 57.8 0.68 0.20 n/a n/a 0.93 0.51 48.0

Const. Rec 16 5 n/a n/a n/a n/a 51.4 18 4 n/a n/a n/a n/a 36.6

Bev-Holt 1.00 0.48 100 0 1.42 0.63 60.1 1.00 0.28 100 0 0.74 0.54 48.8

Hock-Stk 0.61 0.26 19993 0 1.60 0.60 61.1 0.68 0.20 19982 0 0.93 0.51 51.3

Ricker 2.30 1.58 0.04159 0.01813 1.03 0.66 56.6 2.40 0.95 0.03909 0.01045 0.42 0.58 41.6

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1979 109 109 100% 109 69 0.64 1.15 60 0.55

1980 27 26 100% 26 23 0.89 1.72 13 0.52

1981 52 47 100% 47 51 1.08 1.59 32 0.68

1982 24 24 100% 24 180 7.59 1.96 92 3.88

1983 98 95 100% 95 160 1.69 1.74 92 0.98

1984 57 55 100% 55 125 2.27 0.61 207 3.74

1985 5 5 100% 5 66 - 0.64 104 -

1986 79 76 100% 76 20 0.26 0.71 28 0.36

1987 245 237 100% 237 17 0.07 0.55 30 0.13

1988 122 118 100% 118 54 0.46 1.34 40 0.34

1989 133 129 100% 129 30 0.23 0.56 54 0.42

1990 33 32 100% 32 8 0.27 0.21 39 1.24

1991 14 13 100% 13 5 0.39 0.33 15 1.17

1992 19 18 100% 18 23 1.26 0.60 38 2.08

1993 63 62 100% 62 74 1.19 0.62 119 1.91

1994 24 24 100% 24 46 1.96 0.96 49 2.05

1995 - - - 0 15 - 1.67 9 -

1996 8 8 100% 8 115 14.56 1.84 62 7.91

1997 33 32 100% 32 236 7.46 3.38 70 2.21

1998 101 97 100% 97 285 2.92 3.37 85 0.87

1999 19 18 100% 18 - - 1.54 - -

2000 14 13 100% 13 - - - -

2001 177 171 100% 171 - - - -

2002 280 271 100% 271 - - - -

2003 302 292 100% 292 - - - -


image295.wmf
Abundance

Nat. origin

delimited

median

75% threshold

median

75% threshold

1987-1998

1979-1998

geomean

Point Est.

1.80

1.07

1.74

1.07

n/a

n/a

34

Std. Err.

0.46

0.33

0.28

0.24

n/a

n/a

0.45

count

9

18

9

18

n/a

n/a

9

Not adjusted

SAR adjusted

Not adjusted

R/S measures

Lambda measures


image296.emf
SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.07 0.34 n/a n/a 1.09 0.63 66.5 1.07 0.25 n/a n/a 0.82 0.43 56.0

Const. Rec 50 13 n/a n/a n/a n/a 59.6 50 8 n/a n/a n/a n/a 41.5

Bev-Holt 3.27 27.95 100 733 0.72 0.65 63.1 3.30 0.00 100 0 0.45 0.30 46.0

Hock-Stk 2.36 0.62 24 0 0.80 0.60 62.7 2.07 0.58 29 10 0.46 0.20 45.4

Ricker 2.88 1.11 0.01485 0.00444 0.73 0.59 60.7 2.68 0.63 0.01379 0.00271 0.41 0.06 42.8

Not adjusted for SAR Adjusted for SAR


image297.emf
0

50

100

150

200

250

300

0 50 100 150 200 250 300

Total Parent Escapement

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement


image298.emf
0

50

100

150

200

250

300

0 50 100 150 200 250 300

Total Parent Escapement

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement

Current


image299.jpeg
Salmon River Upper Mainstem Spring Chinook (above Redfish Lake) (SRUMA)
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. Yr. 

Return

Adj. Return 

per 

Spawner

1981 476 419 100% 689 993 2.37 1.59 624 1.49

1982 88 78 100% 225 916 11.79 1.96 469 6.03

1983 99 87 100% 318 1602 18.37 1.74 923 10.59

1984 185 153 98% 325 189 1.23 0.61 312 2.04

1985 563 509 64% 904 248 0.49 0.64 388 0.76

1986 788 765 60% 710 1027 1.34 0.71 1,450 1.90

1987 455 445 83% 874 207 0.46 0.55 378 0.85

1988 497 471 98% 1,272 426 0.90 1.34 318 0.67

1989 423 226 93% 525 55 0.24 0.56 98 0.43

1990 501 487 71% 883 53 0.11 0.21 247 0.51

1991 170 157 76% 354 25 0.16 0.33 76 0.48

1992 120 117 62% 199 133 1.14 0.60 220 1.89

1993 374 360 72% 341 153 0.42 0.62 246 0.68

1994 69 65 96% 74 60 0.92 0.96 63 0.96

1995 18 10 90% 9 125 12.10 1.67 75 7.26

1996 68 64 95% 91 493 7.65 1.84 268 4.16

1997 89 84 94% 135 761 9.03 3.38 225 2.67

1998 83 81 90% 113 734 9.06 3.37 218 2.69

1999 115 103 63% 98 148 1.44 1.54 96 0.93

2000 473 397 92% 405 423 1.07

- - -

2001 1,108 1,072 50% 567 - - - - -

2002 1,206 1,182 59% 743 - - - - -

2003 658 617 74% 444 - - - - -

2004 638 582 68% 379 - - - - -

2005 408 375 62% 220 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 4.45 1.52 2.94 1.51 1.07 1.06 246

Std. Err. 0.37 0.36 0.26 0.22 0.66 0.46 0.25

count 10 19 10 19 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.51 0.50 n/a n/a 1.31 0.64 77.4 1.52 0.31 n/a n/a 0.62 0.51 57.9

Const. Rec 254 65 n/a n/a n/a n/a 66.7 256 47 n/a n/a n/a n/a 53.4

Bev-Holt 43.60 173.64 270 94 0.95 0.51 69.3 5.88 3.94 399 136 0.48 0.30 51.4

Hock-Stk 12.10 12.01 22 22 0.97 0.49 69.0 3.40 0.58 87 0 0.57 0.18 53.7

Ricker 3.99 1.80 0.00382 0.00138 1.29 0.45 73.8 2.66 0.76 0.00220 0.00087 0.57 0.32 55.2

Not adjusted for SAR Adjusted for SAR


image308.emf
0

200

400

600

800

1000

1200

1400

1600

0 200 400 600 800 1000 1200 1400 1600

Total Parent Spawners

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement


image309.emf
0

200

400

600

800

1000

1200

1400

1600

0 200 400 600 800 1000 1200 1400 1600

Total Parent Spawners

Natural Returns (Spawners)

Ricker fit

HS fit

BH fit

RW fit

replacement

current


image310.jpeg
SNTUC-s

x@&

palouse i /%44/, o
5-"0: lém W <
n 66? i ' ,,

&*& v
et & .3\6 <
Walla Ny
“,
| S ‘GRLMT-s
umatilla R
[Pendiston

Missoula

SR

\\x‘l

IRMAI ? :
S}
\

e

S

Snake River

Steelhead Population

Options
XTANT-

EX'FIN(H] Population

¢
I ; 9 Major population group

Size Category

VL| Very large
()
EI Large

[I] Intermediate
B]
Population Option
@ must have
@ optional must have

. must meet or
exceed maintained

% extirpated

30 15 0 30 Miles
—— —

Basic

Map prepared by NOAA Fisheries, July 2006





image311.jpeg
/'«_“xo%’n.los-s

Z¥SNHCT:-s

VA

| SEMAI-S ‘

&
G

Snake River
Steelhead Population
Viability

{EX#A’N
-EXTINGF

¢
[ oot rosien e

Viability Status

Population

W8]  highly viable
[5]  viable
_l maintained
M high risk
/7] extirpated

N

15 0 30 Miles

Map prepared by NOAA Fisheries, July 2008





image14.jpeg
Tucannon River Spring Chinook (SNTUC)

A\ urent spawning
) (local agency defined)

D Population boundary

Spawning Area Type

Major ]
Minor ]

Spawning reach type

““\_~ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[W] upper and lower

[W8] 1ower portion only
upper portion only
[ outside IP branch

:l no spawning area
designated

Aug 21, 2008

R,

20

1Miles





image312.jpeg




image313.jpeg
Tucannon River Summer Steelhead (SNTUC-s)

Lind

Kahlotus

i

Walla Waii, Rivy

i

Endicott

Colfax

Washtucna

#e River: )

)

StarBuck

Prescott

Waitsburg

Walla Walla
€7 College Place

Intrinsic Potential
Weighted Bankfull Area / 200m reach

0-500 fting

—— 501 - 1500 F
o= 1501 - 2000 MODERATE
e 2001 - 3000

‘@ 3001 - 5000

HIGH
-

Population

] currently occupied
[:| extirpated

Spawning Area
i
I:l minor

no spawning area

[T77] designated within

population

Natural Barrier (steelhead)
(© complete
(P) impaired access

N

)
Sep 08, 2008

FiZiines





image314.emf
0

500

1000

1500

2000

2500

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Abundance (

10

-

year geometric mean)

Productivity (geometric mean R/S)

5% risk

25% risk

?


image315.emf
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Penawawa

Pataha

Tucannon

Percentage of Area

non-temperature limited

temperature limited

MiSAs

MaSA


image316.jpeg
Tucannon River Summer Steelhead (SNTUC-s)

20
C wiles

D Population boundary

Spawning Area Type
Major [
Minor []

Spawning reach type
A\ current spawning
(local agency defined)
““\_~ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

upper and lower

[8] tower portion only

upper portion only

[ outside IP branch

[ | none

no spawning area

[T designated within

population
N
I
Aug 21, 2008
FZRes





image317.jpeg
Tucannon River Summer Steelhead (SNTUC-s)

Population boundary l:l

Endicott
Major spawning area U _ﬂt"
) i RS “Colfax
Minor spawning area [ | o
N
Intrinsic potential E" lalciomss

Weighted Bankfull Area / 200m reach
1-500

501 - 1500

1501 - 2000

2001 - 3000

3001 - 5000

Washtucna

Kahlotus

Ecoregion (EPA level 4)

Canyons and Dissected Highlands @

Canyons and Dissected Uplands 11g

Channeled Scablands @

Dissected Loess Uplands

Touchet River prescott
Loess Islands 7

Waitsburg
Low Snake & clearwater cyns, [

Maritime-nfluenced Zone | 11|

Mesic Forest Zone. @

Palouse Hills

Pleistocene Lake Basins :10:&

Subalpine-Alpine Zone @ Walla Walla

Valla Rive,
jalla’Walla River
Umatilla Dissected Uplands | 10n e College Place

Umatilla Plateau Wenalig
craliy o,
Yakima Folds @ D & quer

20

| — Aug 21, 2008





image318.jpeg
Asotin Creek Summer Steelhead (SNASO-s)

Pullman Moscow Troy

Genesee

Pomeroy

Lapwai

Lewiston

U

Intrinsic Potential
Weighted Bankfull Area / 200m reach

0-500 rating

—— 501 - 1500 E T
e 1501 - 2000 MODERATE
o 2001-3000 B

@ 3001-5000

Population

D currently occupied
[ extirpated

Spawning Area
major

minor

no spawning area
designated within
population

Natural Barrier (steelhead)
(© complete
(p) impaired access

N

Aq
Sep 04, 2008
Fisherie®





image319.jpeg
Asotin Creek Summer Steelhead (SNASO-s)

.{‘ Y
(7

D Population boundary

Spawning Area Type
Major
Minor []

Spawning reach type
A\ et spawning
(local agency defined)
““\_~ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

upper and lower
lower portion only
[W] upper portion only
[W] outside IP branch
[ none

no spawning area
designated within
population

Aug 20, 2008
Fishenes

20

1Miles





image320.jpeg
Asotin Creek Summer Steelhead (SNASO-s)

Population boundary I:l

Major spawning area E

Minor spawning area [ |
Intrinsic potential

Weighted Bankfull Area / 200m reach

1-500

501 - 1500

1501 - 2000

2001 - 3000

3001 - 5000

_Pomeroy.

¢

e

=
2
e

2

(!

Ecoregion (EPA level 4) 55
Canyons and Dissected Highlands

Canyons and Dissected Uplands

Deep Losss Foothills | 101

Dissected Loess Uplands 54
Grassy Potiatoh Ridges [ 151]

Loess Islands

Low Clearwater Canyons|

Low Snake & Clearwater cyns.
Mesic Forest Zone

Palouse Hills @ |

20

Pullman. Moscow

Colton
Genesee

Uniontown

Clearw. ater

Troy:

Lapwai

IMiles

Aug 20, 2008





image15.jpeg
Tucannon River Spring Chinook (SNTUC)
Population boundary D Sﬂﬂke’ Rlvm'

Major spawning area D
Minor spawning area [ |
Intrinsic potential

Weighted Bankfull Area / 200m reach
(temperature limited)

1-300

301 - 600
601 - 1200
1201 - 2000
2001 - 3500

Pomeroy

4 er
Touchet RivY
ot L”:Wai!shdvg

Ecoregion (EPA level 4)

Canyons and Dissected Highlands

Channeled Scablands. @
Deep Loess Fun(hiﬂs
Dissected Loess Uplands

Loess Islands

Low Snake & Clearwater Cyns. @

=
Maritime-Influenced Zone |11

Mesic Forest Zone

Subalpine-Alpine Zone

1Miles Aug 21, 2008





image321.jpeg




image16.wmf
Abundance

Nat. origin

delimited

median

75% threshold

median

75% threshold

1987-1998

1979-1998

geomean

Point Est.

1.07

0.81

0.88

0.77

1.03

1.00

130

Std. Err.

0.34

0.26

0.23

0.17

0.50

0.26

0.45

count

11

17

11

17

12

20

10

Not adjusted

SAR adjusted

Not adjusted

R/S measures

Lambda measures


image322.emf
0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

5,500

6,000

6,500

7,000

Abundance

Joseph Creek Steelhead Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

0

100

200

300

400

500

Abundance

Wallowa River Steelhead

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

5,500

6,000

6,500

7,000

1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007

Abundance

Brood Year

Upper Grande Ronde River

Steelhead

Natural-Origin Adult Spawners

Total Adult Spawners

Running 10-year geometric mean

Minimum Abundance Threshold


image323.jpeg
Grande Ronde River Lower Mainstem Tributaries Summer Steelhead (GRLMT-s)

Wallowa

1Miles

| Intrinsic Potential
| Weighted Bankfull Area / 200m reach

0-500 rating
=
—— 501 - 1500 E T
e 1501 - 2000 MODERATE
e 2001-3000
@ 3001-5000

Population

D currently occupied
[ extirpated

Spawning Area
E major
minor

no spawning area
designated within
population

Natural Barrier (steelhead)
(© complete
(P) impaired access

N

Aq
Sep 04, 2008
Fisherie®





image324.emf
0% 10% 20% 30% 40% 50% 60% 70%

Elbow

Bear

Menatchee

Grossman

Courtney

Mud

Wenaha

Percentage of Area

MiSAs

MaSAs


image325.jpeg
Grande Ronde River Lower Mainstem Tributaries Summer Steelhead (GRLMT-s)

¥| Spawning reach type

D Population boundary

Spawning Area Type
Major ]
Minor ]

A\ current spawning
(local agency defined)
““\_~ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[W] upper and lower
lower portion only
upper portion only
[W] outside IP branch
[ | none

no spawning area

designated within
population

Aug 20, 2008

20

IMiles





image326.jpeg
Grande Ronde River Lower Mainstem Tributaries Summer Steelhead (GRLMT-s)

Population boundary I:l

Major spawning area U

Minor spawning area D
Intrinsic potential

Weighted Bankfull Area / 200m reach |

1-500

501 - 1500
1501 - 2000
2001 - 3000
3001 - 5000

Ecoregion (EPA level 4)

Blue Mountain Basins.
Canyons and Dissected Highlands. @

Canyons and Dissected Uplands 11¢

Deep Loess Foomvus@

Dissected Loess Uplands.

Low Snake & Clearwater Cyns. -

Maritime-Infiuenced Zone

Mesic Forest Zone

Subalpine-Alpine Zone M

Wallowas,/Seven Devils Mountains.
20

' Wallowa:

1Miles

Aug 20, 2008





image327.jpeg
Lostine

Joseph Creek Summer Steelhead (GRJOS-s)

Enterprise

1Miles

Intrinsic Potential
Weighted Bankfull Area / 200m reach

0500 rating
=
—— 501 - 1500 E T
e 1501 - 2000 MODERATE
e 2001-3000
@ 3001-5000

Population

D currently occupied
E extirpated

Spawning Area
E major
minor
no spawning area

designated within

population

Natural Barrier (steelhead)
(© complete
(P) impaired access

N

Aq
Sep 03,2008
Fishéries





image328.emf
0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

1970 1975 1980 1985 1990 1995 2000 2005

Brood Year

Abundance

Natural Origin Spawners


image329.emf
0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Productivity (Geometric Mean R/S)

10-year Geometric Mean Abundance

Current Status

1% risk

5% risk

25% risk


image330.emf
0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Lower Joseph

Cottonwood

Joseph

Elk

Swamp

Chesnimnus

Percentage of population

MaSAs

MiSAs


image331.jpeg
1Miles

3 opuiation boundary

Spawning Area Type
Major (]
Minor ]

Spawning reach type
A\ curent spanning
(local agency defined)
’\/ IP spawning branch
~cuvrent spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[B8] upper and lower
- lower portion only
upper portion only

utside IP branch

| none
no spawning area

designated within
population

Jul 01, 2008





image17.wmf
SR Model

a

SE

b

SE

adj. var

auto

AICc

a

SE

b

SE

adj. var

auto

AICc

Rand-Walk

0.69

0.17

n/a

n/a

0.84

0.52

64.3

0.66

0.14

n/a

n/a

0.91

-0.13

60.0

Const. Rec

172

43

n/a

n/a

n/a

n/a

65.8

166

59

n/a

n/a

n/a

n/a

79.8

Bev-Holt

2.23

1.31

296

108

0.57

0.55

60.2

0.68

0.21

12256

139827

0.91

-0.12

62.8

Hock-Stk

1.47

0.52

149

63

0.56

0.52

58.9

0.78

0.16

386

0

0.88

0.01

61.6

Ricker

1.78

0.66

0.00267

0.00088

0.54

0.57

59.6

0.68

0.19

0.00008

0.00047

0.91

-0.12

62.8

Adjusted for SAR

Not adjusted for SAR


image332.jpeg
Population boundary l:l

Major spawning area D
Minor spawning area [ |
Intrinsic potential
Weighted Bankfull Area / 200m reach
1-500
501 - 1500
1501 - 2000
2001 - 3000
3001 - 5000

Ecoregion (EPA level 4)
Blue Mountain Basins 11k

Canyons and Dissected Highlands
Canyons and Dissected Uplands 11g

Mesic Forest Zone

Wallowas/Seven Devils Mountains
20

Joseph Creek Summer Steelhead (GRJOS-s)

Wallowa

Lostine

0“de Riye;

Enterprise

1Miles

Jul 02, 2008





image333.emf
Brood Year

Total 

Spawners 
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Origin

Natural Run 

(Adults)

Natural 

Returns

Return per 

Spawner

SAR Adj. 

Factor

SAR Adj. 

Returns

Adj. Return 

per 

Spawner

1980 763 100% 763 3,545 4.64 1.47 2,408 3.16

1981 1,414 100% 1,414 5,945 4.20 1.54 3,853 2.72

1982 867 100% 867 4,918 5.67 1.65 2,978 3.43

1983 718 100% 718 5,301 7.38 1.50 3,531 4.91

1984 934 100% 934 5,834 6.24 1.64 3,563 3.81

1985 6,476 100% 6,475 4,369 0.67 1.38 3,161 0.49

1986 5,376 100% 5,375 2,103 0.39 0.74 2,829 0.53

1987 4,374 100% 4,374 918 0.21 0.82 1,117 0.26

1988 6,354 100% 6,354 2,131 0.34 0.95 2,240 0.35

1989 5,292 100% 5,292 2,551 0.48 0.63 4,025 0.76

1990 3,394 100% 3,393 1,234 0.36 0.52 2,388 0.70

1991 659 100% 658 816 1.24 0.55 1,478 2.24

1992 1,172 100% 1,171 1,179 1.01 0.63 1,863 1.59

1993 3,228 100% 3,228 2,149 0.67 0.74 2,910 0.90

1994 1,820 100% 1,820 2,678 1.47 0.74 3,638 2.00

1995 574 100% 573 2,084 3.63 0.81 2,587 4.51

1996 1,084 100% 1,084 2,304 2.13 1.24 1,858 1.71

1997 1,251 100% 1,251 3,248 2.60 1.92 1,689 1.35

1998 3,171 100% 3,170 3,193 1.01 1.15 2,782 0.88

1999 2,133 100% 2,133 2,390 1.12 - - -

2000 2,020 100% 2,020 2,142 1.06 - - -

2001 2,596 100% 2,596 - - - - -

2002 4,008 100% 4,007 - - - - -

2003 2,283 100% 2,283 - - - - -

2004 2,526 100% 2,525 - - - - -

2005 1,749 100% 1,748 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 2.89 n/a 2.58 n/a 1.00 1.05 2132

Std. Err. 0.22 n/a 0.14 n/a 0.05 0.15 0.13

count 10 0 10 0 12 20 10
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.26 0.29 n/a n/a 0.48 0.74 62.5 1.29 0.24 n/a n/a 0.42 0.63 53.9

Const. Rec 2471 312 n/a n/a n/a n/a 38.7 2518 188 n/a n/a n/a n/a 17.6

Bev-Holt 50.00 101.44 2551 373 0.16 0.72 41.7 50.00 135.30 2605 312 0.10 0.29 20.3

Hock-Stk 3.21 1.03 793 277 0.15 0.71 40.7 3.56 0.26 718 0 0.10 0.26 20.1

Ricker 3.81 0.90 0.00042 0.00007 0.24 0.62 45.4 3.41 0.52 0.00037 0.00005 0.15 0.32 28.3

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural Run 

(Adults)

Brood Year 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

1979 420 412 100% 412 495 1.20 1.15 430

1980 512 502 100% 502 406 0.81 1.72 236

1981 835 818 100% 818 588 0.72 1.59 370

1982 512 502 100% 502 596 1.19 1.96 305

1983 579 567 100% 567 508 0.89 1.74 293

1984 337 330 100% 330 350 1.06 0.61 579

1985 569 558 100% 577 321 0.58 1.06 304

1986 520 510 100% 614 379 0.74 0.95 399

1987 481 471 100% 562 262 0.56 0.64 410

1988 304 298 96% 390 328 1.10 1.66 197

1989 276 272 76% 266 215 0.79 0.58 370

1990 611 603 66% 449 59 0.10 0.20 294

1991 390 386 49% 224 44 0.11 0.02 1862

1992 564 558 56% 352 112 0.20 0.45 248

1993 436 431 54% 276 95 0.22 0.49 195

1994 70 69 70% 80 51 0.74 0.24 216

1995 11 11 39% 13 7 0.67 9.50 1

1996 136 134 63% 115 59 0.44 5.08 12

1997 146 145 47% 106 752 5.20 4.43 170

1998 51 50 59% 73 383 7.60 7.88 49

1999 107 107 1% 5 127 1.19 1.92 66

2000 239 229 24% 58 422 1.84 2.62 161

2001 894 888 71% 673 221 0.25 0.76 291

2002 897 891 35% 353

2003 366 364 56% 237

2004 480 480 70% 382

2005 317 315 69% 261

2006 161 157 55% 117
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Brood Year

Total 

Spawners 

% Natural-

Origin

Natural Run 

(Adults)

Natural 

Returns

Return per 

Spawner

SAR Adj. 

Factor

SAR Adj. 

Returns

Adj. Return 

per 

Spawner

1980 46 100% 46 121 2.63 1.47 73 1.58

1981 105 100% 105 172 1.64 1.54 133 1.26

1982 138 100% 138 221 1.60 1.65 122 0.88

1983 75 100% 75 241 3.22 1.50 159 2.12

1984 92 100% 92 193 2.10 1.64 128 1.39

1985 153 100% 153 144 0.94 1.38 81 0.53

1986 193 100% 193 91 0.47 0.74 92 0.47

1987 252 100% 252 77 0.30 0.82 152 0.60

1988 231 100% 231 83 0.36 0.95 72 0.31

1989 157 96% 151 70 0.45 0.63 92 0.59

1990 144 97% 139 81 0.56 0.52 158 1.10

1991 39 91% 36 72 1.84 0.55 135 3.47

1992 130 95% 124 111 0.86 0.63 191 1.47

1993 37 96% 35 148 4.01 0.74 214 5.78

1994 111 100% 111 183 1.65 0.74 230 2.07

1995 46 100% 46 202 4.39 0.81 294 6.38

1996 100 100% 100 220 2.20 1.24 235 2.35

1997 123 100% 123 227 1.84 1.92 145 1.18

1998 176 100% 176 221 1.26 1.15 96 0.54

1999 191 100% 191 202 1.06 - - -

2000 214 100% 214 158 0.74 - - -

2001 226 100% 226 - - - - -

2002 228 100% 228 - - - - -

2003 214 100% 214 - - - - -

2004 189 100% 189 - - - - -

2005 126 100% 126 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981 geomean

Point Est. 2.14 1.20 2.29 1.21 1.02 1.03 172

Std. Err. 0.15 0.17 0.19 0.18 0.05 0.09 0.09

count 10 20 10 20 12 20 10

R/S measures Lambda measures

Not adjusted SAR adjusted Not adjusted
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.22 0.20 n/a n/a 0.36 0.59 49.9 1.23 0.22 n/a n/a 0.46 0.50 51.8

Const. Rec 145 14 n/a n/a n/a n/a 26.4 146 11 n/a n/a n/a n/a 19.2

Bev-Holt 50.00 115.85 149 17 0.04 0.87 29.4 50.00 47.71 150 13 0.10 0.44 23.0

Hock-Stk 1.22 0.12 7970 0 0.36 0.59 52.7 1.23 0.12 17125 0 0.46 0.50 54.6

Ricker 5.31 1.03 0.01088 0.00131 0.05 0.77 22.9 5.89 1.13 0.01160 0.00130 0.12 0.24 22.4

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

% Natural-

Origin

Natural Run 

(Adults)

Natural 

Returns

Return per 

Spawner

SAR Adj. 

Factor

SAR Adj. 

Returns

Adj. Return 

per 

Spawner

1981 542 100% 542 4,937 9.11 1.54 3,200 5.90

1982 858 100% 858 2,913 3.40 1.65 1,764 2.06

1983 1,672 100% 1,672 2,639 1.58 1.50 1,758 1.05

1984 633 100% 633 1,787 2.82 1.64 1,091 1.72

1985 6,461 100% 6,461 925 0.14 1.38 669 0.10

1986 3,253 100% 3,253 814 0.25 0.74 1,095 0.34

1987 2,530 100% 2,530 1,053 0.42 0.82 1,281 0.51

1988 2,801 100% 2,801 1,429 0.51 0.95 1,502 0.54

1989 949 68% 647 1,092 1.15 0.63 1,723 1.82

1990 1,536 82% 1,253 1,232 0.80 0.52 2,384 1.55

1991 542 54% 295 1,169 2.16 0.55 2,117 3.91

1992 2,395 80% 1,916 1,512 0.63 0.63 2,389 1.00

1993 1,175 75% 878 2,038 1.73 0.74 2,759 2.35

1994 1,627 82% 1,336 1,519 0.93 0.74 2,064 1.27

1995 1,310 85% 1,115 889 0.68 0.81 1,103 0.84

1996 1,717 71% 1,217 1,190 0.69 1.24 960 0.56

1997 2,440 75% 1,832 1,285 0.53 1.92 668 0.27

1998 2,756 83% 2,277 2,026 0.74 1.15 1,766 0.64

1999 1,265 64% 805 725 0.57

- - -

2000 1,084 71% 767 1,042 0.96 - - -

2001 1,898 86% 1,629

- - - - -

2002 1,581 90% 1,424

- - - - -

2003 1,581 100% 1,574

- - - - -

2004 678 99% 673

- - - - -

2005 1,310 99% 1,292

- - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 1.60 2.44 1.74 2.29 0.98 1.01 1226

Std. Err. 0.27 0.33 0.22 0.26 0.02 0.09 0.16

count 10 6 10 6 12 19 10

R/S measures Lambda measures

Not adjusted SAR adjusted Not adjusted
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.93 0.19 n/a n/a 0.69 0.42 57.9 0.94 0.19 n/a n/a 0.71 0.40 58.0

Const. Rec 1424 147 n/a n/a n/a n/a 30.7 1451 148 n/a n/a n/a n/a 30.1

Bev-Holt 50.00 67.21 1452 160 0.15 0.58 34.0 50.00 70.43 1480 162 0.16 0.52 33.3

Hock-Stk 2.73 15.68 521 2993 0.14 0.57 33.5 16.78 192.59 86 993 0.15 0.51 32.8

Ricker 2.63 0.56 0.00056 0.00009 0.22 0.51 40.3 2.86 0.54 0.00059 0.00008 0.20 0.42 35.5

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

% Natural-

Origin

Natural Run 

(Adults)

Natural 

Returns

Return per 

Spawner

SAR Adj. 

Factor

SAR Adj. 

Returns

Adj. Return 

per 

Spawner

1981 19 100% 19 86 4.53 1.54 66 3.49

1982 15 100% 15 111 7.40 1.65 61 4.09

1983 36 100% 36 169 4.70 1.50 111 3.10

1984 29 100% 29 176 6.08 1.64 117 4.03

1985 82 100% 82 148 1.81 1.38 83 1.01

1986 90 100% 90 107 1.19 0.74 108 1.20

1987 133 100% 133 33 0.25 0.82 66 0.50

1988 211 100% 211 45 0.22 0.95 39 0.19

1989 137 100% 137 77 0.56 0.63 100 0.73

1990 163 100% 163 54 0.33 0.52 106 0.65

1991 46 100% 46 29 0.64 0.55 55 1.20

1992 18 100% 18 37 2.03 0.63 63 3.48

1993 76 100% 76 51 0.67 0.74 74 0.97

1994 79 100% 79 46 0.58 0.74 57 0.73

1995 26 100% 26 55 2.10 0.81 79 3.05

1996 33 100% 33 83 2.52 1.24 89 2.69

1997 40 100% 40 98 2.44 1.92 62 1.56

1998 64 100% 64 158 2.48 1.15 68 1.07

1999 24 100% 24 157 6.53

- - -

2000 89 100% 89 - - - - -

2001 76 100% 76 - - - - -

2002 120 100% 120 - - - - -

2003 203 100% 203 - - - - -

2004 106 100% 106 - - - - -

2005 64 100% 64 - - - - -
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Abundance

Nat. origin

delimited median not delimited median not delimited 1988-1999 1980-1999 geomean

Point Est. 3.18 1.50 3.02 1.51 0.99 1.06 68

Std. Err. 0.24 0.26 0.15 0.21 0.14 0.19 0.2

count 10 20 10 20 12 20 10

R/S measures Lambda measures

Not adjusted SAR adjusted Not adjusted
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.45 0.35 n/a n/a 0.64 0.67 64.4 1.42 0.29 n/a n/a 0.71 0.35 57.2

Const. Rec 76 10 n/a n/a n/a n/a 38.5 75 6 n/a n/a n/a n/a 21.4

Bev-Holt 50.00 69.33 79 11 0.16 0.72 41.8 50.00 61.78 77 7 0.14 0.06 24.6

Hock-Stk 1.45 0.17 632 0 0.64 0.67 67.2 1.42 0.14 655 0 0.71 0.35 60.0

Ricker 4.83 1.02 0.01730 0.00242 0.25 0.49 41.8 4.01 0.65 0.01491 0.00184 0.19 -0.11 30.9

Not adjusted for SAR Adjusted for SAR
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Year age 3  age 4 age 5 age 6 age 3  age 4 age 5 age 6 age 3  age 4 age 5 age 6

1960 0.04 0.78 0.18 0.00 0.04 0.81 0.16 0.00 0.03 0.79 0.18 0.00 563 451 209 1,223

1961 0.30 0.43 0.28 0.00 0.25 0.40 0.35 0.00 0.37 0.44 0.19 0.00 857 228 97 1,182

1962 0.14 0.63 0.23 0.00 0.17 0.62 0.20 0.00 0.18 0.61 0.21 0.00 1,095 355 89 1,539

1963 0.21 0.52 0.27 0.00 0.20 0.54 0.26 0.00 0.31 0.48 0.21 0.00 252 256 35 543

1964 0.13 0.62 0.25 0.00 0.09 0.66 0.25 0.00 0.06 0.65 0.29 0.00 203 238 54 495

1965 0.36 0.47 0.17 0.00 0.32 0.46 0.21 0.00

0.35 0.47 0.18 0.00

331 102

13

446

1966 0.13 0.66 0.21 0.00 0.19 0.58 0.23 0.00 0.18 0.59 0.23 0.00 228 93 105 426

1967 0.22 0.53 0.25 0.00 0.08 0.50 0.42 0.00 0.15 0.58 0.27 0.00 369 352 216 937

1968 0.33 0.52 0.15 0.00 0.17 0.61 0.22 0.00 0.19 0.66 0.15 0.00 593 472 45 1,110

1969 0.12 0.71 0.16 0.00 0.09 0.69 0.23 0.00 0.22 0.57 0.21 0.00 324 471 69 864

1970 0.12 0.60 0.29 0.00 0.14 0.52 0.34 0.00 0.19 0.60 0.21 0.00 664 133 24 821

1971 0.09 0.61 0.30 0.00 0.06 0.63 0.31 0.00 0.08 0.63 0.29 0.00 398 382 72 852

1972 0.07 0.61 0.32 0.00 0.02 0.63 0.34 0.00 0.02 0.57 0.42 0.00 261 534 92 887

1973 0.06 0.45 0.49 0.00 0.04 0.39 0.57 0.00 0.00 0.43 0.57 0.00 599 306 35 940

1974 0.05 0.59 0.36 0.00 0.02 0.58 0.40 0.00

0.03 0.59 0.38 0.00

151 164

4

319

1975 0.07 0.53 0.41 0.00 0.00 0.31 0.68 0.00

0.05 0.49 0.46 0.00

147 37

1

185

1976 0.30 0.39 0.32 0.00 0.05 0.39 0.56 0.00

0.16 0.41 0.43 0.00

24 32

5

61

1977 0.03 0.80 0.17 0.00 0.02 0.82 0.16 0.00 0.00 0.82 0.18 0.00 366 250 37 653

1978 0.00 0.26 0.74 0.00 0.00 0.22 0.78 0.00 0.00 0.16 0.84 0.00 391 205 36 632

1979

0.19 0.26 0.55 0.00 0.19 0.26 0.55 0.00 0.19 0.26 0.55 0.00 15 10 0

25

1980

0.05 0.73 0.23 0.00

0.04 0.71 0.25 0.00

0.05 0.73 0.23 0.00 7

42

4

53

1981

0.06 0.55 0.39 0.00 0.06 0.55 0.39 0.00 0.06 0.55 0.39 0.00 6 12 13

31

1982 0.13 0.54 0.33 0.00 0.08 0.58 0.34 0.00 0.09 0.58 0.33 0.00 0 0 16 16

1983

0.01 0.23 0.76 0.00

0.03 0.21 0.76 0.00

0.01 0.23 0.76 0.00 14

27

16

57

1984 0.13 0.54 0.33 0.00 0.08 0.58 0.34 0.00 0.09 0.58 0.33 0.00 0 0 6 6

1985 0.07 0.55 0.38 0.00 0.02 0.61 0.36 0.00 0.01 0.65 0.34 0.00 165 68 26 259

1986 0.15 0.31 0.54 0.00 0.03 0.51 0.46 0.00 0.03 0.68 0.29 0.00 24 30 27 81

1987 0.05 0.72 0.23 0.00 0.02 0.65 0.33 0.00 0.04 0.60 0.36 0.00 77 31 74 182

1988 0.02 0.22 0.76 0.00 0.04 0.24 0.73 0.00 0.06 0.27 0.67 0.00 326 105 113 544

1989 0.11 0.54 0.35 0.00 0.03 0.47 0.50 0.00 0.09 0.69 0.23 0.00 52 34 103 189

1990 0.01 0.78 0.21 0.00 0.00 0.79 0.20 0.00 0.00 0.69 0.31 0.00 80 36 42 158

1991 0.07 0.33 0.60 0.00 0.06 0.37 0.57 0.00 0.06 0.44 0.50 0.00 117 49 72 238

1992 0.01 0.68 0.31 0.00 0.04 0.78 0.17 0.00 0.02 0.85 0.12 0.00 157 71 81 309

1993 0.01 0.27 0.72 0.00 0.00 0.29 0.71 0.00 0.00 0.43 0.57 0.00 299 154 74 527

1994 0.01 0.24 0.75 0.00

0.01 0.30 0.70 0.00 0.01 0.30 0.70 0.00

104

6 13

123

1995

0.09 0.54 0.37 0.00 0.09 0.54 0.37 0.00

0.13 0.59 0.28 0.00

9 2

26 37

1996

0.05 0.71 0.24 0.00

0.15 0.63 0.22 0.00 0.02 0.75 0.23 0.00

16

20 70 106

1997 0.00 0.67 0.33 0.00 0.00 0.76 0.24 0.00 0.00 0.71 0.28 0.00 74 151 72 297

1998 0.02 0.08 0.80 0.10 0.00 0.03 0.91 0.06 0.07 0.09 0.74 0.10 86 61 48 195

1999 0.14 0.76 0.09 0.01 0.19 0.63 0.15 0.03 0.09 0.84 0.07 0.00 72 27 35 134

2000 0.21 0.72 0.06 0.00 0.26 0.70 0.04 0.00 0.08 0.89 0.03 0.00 94 31 236 361

2001 0.04 0.931 0.027 0.001 0.03 0.94 0.02 0.00 0.04 0.931 0.027 0.001 1246

*

2002 0.02 0.58 0.39 0.00 774

*

2003 0.03 0.21 0.74 0.02 601

*

9,358 5,909 2,086 17,353

Best estimates of run year age frequency on spawning grounds

Criteria: 1) If annual index stock carcass sample size>19, use annual index stock age structure

2) Else if annual SFSR aggregate carcass sample size>19, use annual SFSR age structure [bold italic ]

3) Else use average 1960-1997 index stock age structure   [shaded]

Poverty

Age Composition Estimates - South Fork Salmon River MPG populations Carcass Sample Size 

*: from weir sampling results provided by Nez 

Perce Tribal fisheries staff.

Poverty Flat  Johnson Creek  Secesh River & Lake Creek 

1960-1997: Total # carcasses sampled

SFSR 

aggregate

Secesh/

Lake

Johnson
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Year age 3  age 4 age 5 age 6 age 3  age 4 age 5 age 6 age 3  age 4 age 5 age 6 age 3  age 4 age 5 age 6

1960 0.07 0.67 0.26 0.00 0.04 0.44 0.52 0.00

0.06 0.58 0.36 0.00

0.04 0.69 0.27 0.00 158 129

0

31 318

1961 0.05 0.42 0.53 0.00 0.02 0.41 0.57 0.00

0.06 0.42 0.52 0.00

0.14 0.44 0.41 0.00 1,001 155

0

172 1,328

1962 0.03 0.47 0.51 0.00 0.02 0.49 0.49 0.00

0.03 0.47 0.50 0.00

0.10 0.48 0.42 0.00 817 184

0

71 1,072

1963 0.03 0.29 0.67 0.00 0.03 0.35 0.62 0.00

0.04 0.32 0.65 0.00

0.08 0.40 0.52 0.00 561 200

0

84 845

1964 0.04 0.43 0.53 0.00 0.02 0.30 0.68 0.00

0.04 0.38 0.58 0.00

0.12 0.40 0.48 0.00 446 280

0

43 769

1965 0.08 0.41 0.51 0.00 0.05 0.36 0.59 0.00

0.08 0.40 0.53 0.00

0.05 0.41 0.54 0.00 371 106

0

21 498

1966 0.03 0.41 0.56 0.00 0.01 0.43 0.55 0.00

0.03 0.41 0.56 0.00 0.03 0.41 0.56 0.00

1,001 199

0 0

1,200

1967 0.08 0.21 0.71 0.00 0.07 0.21 0.72 0.00 0.12 0.24 0.64 0.00 0.11 0.36 0.53 0.00 714 132 117 79 1,042

1968 0.05 0.49 0.46 0.00 0.01 0.49 0.49 0.00 0.15 0.48 0.37 0.00 0.19 0.47 0.34 0.00 673 139 50 39 901

1969 0.04 0.49 0.47 0.00 0.01 0.35 0.63 0.00 0.11 0.42 0.46 0.00 0.05 0.38 0.57 0.00 452 86 74 27 639

1970 0.02 0.30 0.68 0.00 0.00 0.31 0.69 0.00 0.08 0.32 0.60 0.00 0.04 0.23 0.74 0.00 440 114 34 34 622

1971 0.06 0.42 0.53 0.00 0.05 0.35 0.60 0.00

0.07 0.39 0.55 0.00 0.07 0.39 0.55 0.00

231 104

12 10

357

1972 0.01 0.48 0.52 0.00 0.02 0.29 0.69 0.00

0.01 0.44 0.55 0.00 0.01 0.44 0.55 0.00

248 44

15 12

319

1973 0.01 0.10 0.90 0.00 0.01 0.13 0.87 0.00 0.00 0.23 0.77 0.00

0.01 0.12 0.88 0.00

572 93 92

0

757

1974 0.01 0.40 0.59 0.00 0.00 0.41 0.59 0.00

0.01 0.40 0.59 0.00

0.00 0.51 0.49 0.00 192 36

6

25 259

1975 0.00 0.17 0.83 0.00 0.01 0.17 0.82 0.00

0.00 0.17 0.83 0.00 0.00 0.17 0.83 0.00

45 95

3 16

159

1976 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 14 4 1 0 19

1977 0.00 0.71 0.28 0.00 0.00 0.70 0.30 0.00

0.00 0.71 0.28 0.00 0.00 0.71 0.28 0.00

192 24

2 7

225

1978 0.00 0.09 0.91 0.00 0.00 0.10 0.90 0.00

0.00 0.09 0.91 0.00

0.00 0.02 0.98 0.00 296 189

5

28 518

1979

0.02 0.15 0.83 0.00 0.02 0.15 0.83 0.00 0.02 0.15 0.83 0.00 0.02 0.15 0.83 0.00 17 4 2 5

28

1980 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 11 0 0 2 13

1981

0.00 0.62 0.38 0.00 0.00 0.62 0.38 0.00 0.00 0.62 0.38 0.00 0.00 0.62 0.38 0.00 15 5 1 0

21

1982 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 0 0 0 0 0

1983 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 0 0 0 8 8

1984 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 0 0 0 18 18

1985

0.00 0.42 0.58 0.00 0.00 0.42 0.58 0.00 0.00 0.42 0.58 0.00 0.00 0.42 0.58 0.00 17 0 0 4

21

1986 0.04 0.39 0.57 0.00

0.03 0.35 0.61 0.00 0.03 0.35 0.61 0.00

0.00 0.23 0.77 0.00 110

0 0

35 145

1987 0.00 0.39 0.61 0.00

0.00 0.43 0.56 0.00 0.00 0.43 0.56 0.00 0.00 0.43 0.56 0.00

45

0 0 8

53

1988 0.00 0.16 0.84 0.00 0.00 0.10 0.90 0.00 0.00 0.14 0.86 0.00 0.00 0.28 0.71 0.00 173 21 21 69 284

1989

0.00 0.35 0.65 0.00 0.00 0.35 0.65 0.00 0.00 0.35 0.65 0.00 0.00 0.35 0.65 0.00 9 11 0 15

35

1990

0.01 0.47 0.53 0.00 0.01 0.47 0.53 0.00 0.01 0.47 0.53 0.00 0.01 0.47 0.53 0.00 8 14 7 17

46

1991

0.02 0.25 0.73 0.00 0.02 0.25 0.73 0.00 0.02 0.25 0.73 0.00 0.02 0.25 0.73 0.00 13 19 16 11

59

1992 0.01 0.45 0.54 0.00 0.03 0.60 0.37 0.00

0.02 0.57 0.42 0.00

0.01 0.67 0.32 0.00 33 32

0

28 93

1993 0.00 0.14 0.86 0.00 0.00 0.15 0.85 0.00

0.00 0.15 0.85 0.00

0.02 0.18 0.81 0.00 208 104

7

26 345

1994 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 6 6 0 4 16

1995 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 0 0 0 1 1

1996 0.04 0.69 0.27 0.00

0.03 0.66 0.31 0.00 0.03 0.66 0.31 0.00 0.03 0.66 0.31 0.00

26

2 0 0

28

1997 0.00 0.51 0.45 0.00

0.05 0.49 0.46 0.00 0.05 0.49 0.46 0.00 0.05 0.49 0.46 0.00

31

6 1 1

38

1998 0.00 0.10 0.82 0.07 0.00 0.02 0.92 0.07

0.00 0.04 0.89 0.07 0.00 0.04 0.89 0.07

22 66

4 10

102

1999 0.04 0.37 0.60 0.00 0.02 0.33 0.65 0.00 0.08 0.30 0.62 0.00 0.07 0.39 0.55 0.00 5 0 0 1 6

2000

0.00 0.96 0.04 0.00 0.00 0.96 0.04 0.00 0.00 0.96 0.04 0.00 0.00 0.96 0.04 0.00 15 5 1 0

21

2001 0.00 0.87 0.12 0.01 0.02 0.93 0.05 0.00 0.00 0.97 0.03 0.00 112 281 32

2002 0.01 0.40 0.58 0.01 0.01 0.51 0.47 0.01 0.00 0.54 0.46 0.00 102 150 24

2003 0.00 0.04 0.94 0.02 0.00 0.05 0.93 0.01 0.00 0.03 0.97 0.00 81 447 29

9,146 2,537 466 951 13,099

Best estimates of run year age frequency on spawning grounds

Criteria: 0) aged samples for stream & year comprise majority of carcasses observed (>75%)

1) If annual index stock carcass sample size >19, use annual index stock age structure

2) Else if annual MFSR aggregate carcass sample size >19, use annual MFSR age structure

3) Else use average 1960-1997 index stock age structure  

MFSR 

aggregate

Upper Big Creek

Age Composition Estimates - Middle Fork Salmon River MPG populations

Upper 

Big

Carcass Sample Size 

Bear Valley / Elk Creek Marsh Creek Sulphur Creek

Bear 

Valley

Marsh Sulphur

[shaded]

[

bold italic

]

1960-1997: Total # carcasses sampled:
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Year age 3  age 4 age 5 age 6 age 3  age 4 age 5 age 6

1960 0.03 0.49 0.49 0.00 0.04 0.51 0.44 0.00 150 53

1961 0.02 0.54 0.43 0.00 0.06 0.34 0.60 0.00 357 106

1962 0.00 0.62 0.37 0.00 0.03 0.44 0.53 0.00 304 58

1963 0.02 0.34 0.64 0.00 0.01 0.15 0.84 0.00 92 39

1964 0.00 0.65 0.34 0.00 0.06 0.32 0.62 0.00 212 60

1965 0.00 0.63 0.37 0.00 0.06 0.43 0.51 0.00 26 36

1966 0.00 0.63 0.37 0.00 0.04 0.40 0.56 0.00 170 144

1967 0.01 0.35 0.64 0.00 0.05 0.17 0.78 0.00 155 120

1968 0.00 0.51 0.49 0.00 0.02 0.50 0.48 0.00 102 189

1969 0.00 0.49 0.51 0.00 0.03 0.32 0.64 0.00 42 107

1970 0.01 0.36 0.63 0.00 0.03 0.34 0.62 0.00 81 12

1971 0.02 0.68 0.30 0.00 0.04 0.48 0.48 0.00 104 155

1972 0.00 0.30 0.70 0.00 0.01 0.30 0.69 0.00 148 62

1973 0.00 0.19 0.81 0.00 0.00 0.07 0.93 0.00 117 74

1974 0.00 0.26 0.74 0.00 0.03 0.38 0.60 0.00 32 41

1975 0.00 0.31 0.69 0.00 0.00 0.17 0.83 0.00 29 85

1976 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 14 0

1977 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 16 0

1978 0.00 0.16 0.84 0.00 0.00 0.10 0.90 0.00 69 31

1979 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 4 1

1980 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1981 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 7 0

1982 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1983 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1984 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1985 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 1

1986 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1987 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1988 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1989 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1990 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1991 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1992 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1993 0.01 0.49 0.50 0.00 0.01 0.24 0.76 0.00 0 24

1994 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 1 2

1995 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1996 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 1

1997 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1998 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

1999 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 3 0

2000 0.01 0.49 0.50 0.00 0.03 0.34 0.62 0.00 0 0

2001 0.04 0.931 0.027 0.001 0.04 0.931 0.027 0.001

2,232 1,401

Best estimates of run year age frequency on spawning grounds

Criteria: 1) If annual index stock carcass sample size >19, use annual index stock age structure

2) N/A (relative to MFSR or SFSR, Lemhi and Upper Valley have  different age structures)

3) Else use average 1960-1997 index stock age structure   [shaded]

1960-1997: Total # carcasses sampled:

Age Composition Estimates - Upper Salmon River MPG populations Carcass Sample Size 

Lemhi River Upper Valley Creek

Lemhi

Upper 

Valley
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Minimum Abundance Thresholds

Major Population 

Group Population

Abundance 

Estimates Available?

A Run 

Populations

B Run 

Populations

Lower Snake River Tucannon River  No

Asotin River No 500

Grand Ronde River Joseph Cr. Yes 500

Upper Grand Ronde Yes 1500

Lower Grand Ronde IP Ratio 1000

Wallowa River No 1000

Imnaha River Imnaha No 1000

Clearwater River Lower Mainstem No 1500

South Fork No 1000

Selway  No 1500

Lochsa No 1500

LoLo Cr No 500

Salmon River South Fork No 1000

Secesh No 500

Lower Middle Fk No 1500

Upper Middle Fk No 1500

North Fk No 500

Panther Cr No 1000

Pahsimeroi No 1000

Lemhi No 1000

Upper Sal No 1000

Upper Sal (East fk) No 1000

Chamberlain Cr. No 500

Count (populations w/o abundance ests) 11 8

Median Threshold (pops w/o abundance ests) 1000 1250
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notes

		

		Harvest adjustments for steelhead:

		Used TAC joint staff reports for A & B harvest rates 1985-2004

		Prior to 1985, used combined A&B harvest rate from Zone 6 and Zone 1-5 harvest rates

		combined zones:  1 - (1 - Z6) * (1 - Z5)

		Prior to 1985 rates were from Yuen & Sharma 2005, "Using Simulation Techniques to Estimate amanagement Parameters on Snake River Steelhead:  Declines in Productivity Make Rebuilding Difficult"

		year		zone 6 HR		zones 1-5 HR		MS HR		Sum

		1962		0.3		35.2		24.94		35.5%

		1963		6.9		43.9		-252.11		50.8%

		1964		6		34.9		-168.5		40.9%

		1965		8.3		27.1		-189.53		35.4%

		1966		2.3		31.8		-39.04		34.1%

		1967		13.8		28.3		-348.44		42.1%

		1968		9.3		34.2		-274.56		43.5%

		1969		10.5		18.9		-169.05		29.4%

		1970		12.2		18.4		-193.88		30.6%

		1971		13.9		14		-166.7		27.9%

		1972		16.3		17.9		-257.57		34.2%

		1973		17.9		16.6		-262.64		34.5%

		1974		10.2		6.6		-50.52		16.8%

		1975		9.7		0		9.7		9.7%

		1976		10.1		0		10.1		10.1%

		1977		19.7		1.9		-15.83		21.6%

		1978		19.5		1.4		-6.4		20.9%

		1979		7.9		1.1		0.31		9.0%

		1980		7.9		1.5		-2.45		9.4%

		1981		6.3		2		-4.3		8.3%

		1982		5.8		1.6		-1.88		7.4%

		1983		8.6		1.3		-1.28		9.9%

		1984		25.4		1.7		-16.08		27.1%

		For wild harvest in Snake Basin steelhead stocks, used TAC final draft report (December 2002), "Escapement Estimates for Naturally Spawning Steelhead in the Snake Basin"

		Jan 28 2009  Updated the B run average pop analysis.

				1. replaced age distribution with average age comp calculated from Fish Creek samples (2003 and 2004)  Data from draft IDFG rept																						ISS 2005 Byrne

				2. Used regression of Dworshak rack returns on LGR SARs to extend LGR SAR series though migration year 2007

				3. Incorporated harvest rate adj into calculations to compensate for pattern in recent harvest rates on B run (reduction over time). Adj returns for each year to 1985-2004 geomean (.186)





A and B run numbers

				REDD COUNTS

				Joseph Cr		UpGR		Wallowa		Bear Cr.		Joseph+UGR+Wallowa		A Run

		1967				5422

		1968				1988

		1969				3343

		1970		2758		1401		702		975		5,836

		1971		1359		2304		398		554		4,615

		1972		1746		2304		744		1042		5,835

		1973		932		4473		367		510		6,281

		1974		987		723		440		621		2,770

		1975		378		768		649		909		2,704

		1976		302		316		189		266		1,072																																		SAR

		1977		592		1762		272		377		3,004

		1978		442		1581		283		399		2,704																																		0.229

		1979		92		90		126		177		485																																		-0.600

		1980		763		3072		136		199		4,171																																		0.512

		1981		1414		542		314		443		2,714																																		0.262

		1982		867		858		419		576		2,720																																		0.594

		1983		718		1672		325		111		2,826																								B Run Reconstruction										0.417																A Run (with Joseph/UGR subtracted)

		1984		934		633		283		377		2,227				Prop		Wted Avg		Remaining As		A+B Run														Average Prop. Return by Age										0.411				Average B		Avg. B		Avg B

		1985		6476		6461		440		687		14,064																						Est. Esc.		0.28		0.5		0.21		Brd ReturnsSAR index		Prod.		0.584		Sar Index		Esc		Returns		Adj. Rtms										0.1		0.45		0.45										Average A		Returns

		1986		5376		3253		869		199		9,698		17850		0.54		0.53		8,412		26708		0.36				17010		851				8858		2,244		2,242		668		5,154		0.58		-0.006		0.59		1107		644		1101		0.58						8,152		870		4,901		1,468		7,239		0.89						765		703		1201

		1987		4374		2530		1068		399		8,372		16727		0.50		0.52		7,964		21991		0.38				13619		681				5264		1,255		1,590		1,212		4,057		0.77		-0.685		1.53		658		507		332		0.77		0.50		-0.684542065		8,355		1,089		1,468		4,277		6,834		0.82						724		603		395

		1988		6354		2801		461		1463		11,079		20093		0.55		0.52		9,694		25470		0.43				14391		720				5377		890		2,886		302		4,079		0.76		0.142		0.66		672		510		774		0.76		1.15		0.1417571457		9,014		326		4,277		3,984		8,587		0.95						881		808		1228

		1989		5292		949		251		1130		7,623		16327		0.47		0.46		8,805		21085		0.36				13462		673				4758		1,616		720		513		2,850		0.60		-0.266		0.78		595		356		456		0.60		0.77		-0.2664804975		8,704		950		3,984		739		5,674		0.65						800		475		608

		1990		3394		1536		356		776		6,062		16952		0.36		0.38		10,583		24968		0.24				18906		945				8016		403		1,222		271		1,896		0.24		-0.670		0.46		1002		237		513		0.24						10,890		885		739		1,283		2,908		0.27						962		221		478

		1991		659		542		73		266		1,540		4803		0.32		0.33		3,210		9286		0.17				7746		387				4483		684		645		345		1,675		0.37		-0.635		0.70		560		209		297		0.37		0.53		-0.6345497853		3,263		164		1,283		1,476		2,924		0.90						292		232		329

		1992		1172		2395		272		798		4,637		14141		0.33		0.33		9,459		17321		0.27				12684		634				3180		361		822		279		1,462		0.46		-0.540		0.79		397		183		232		0.46		0.58		-0.5395700462		9,504		285		1,476		662		2,423		0.25						860		192		244

		1993		3228		1175		73		244		4,720		13574		0.35		0.44		7,650		19346		0.24				14625		731				5772		460		663		483		1,607		0.28		-0.367		0.40		721		201		500		0.28		0.69		-0.3667575799		8,854		328		662		109		1,099		0.12						695		100		249

		1994		1820		1627		314		510		4,271		5914		0.72		0.56		2,617		7354		0.58				3083		154				1440		371		1,150		191		1,713		1.19		-0.228		1.49		180		214		143		1.19		0.80		-0.2280385371		1,642		147		109		1,120		1,376		0.84						238		139		93

		1995		574		1310		136		199		2,219		5071		0.44		0.53		2,399		7516		0.30				5296		265				2444		644		454		598		1,697		0.69		-0.374		1.01		306		212		210		0.69		0.69		-0.3741805404		2,852		24		1,120		2,575		3,720		1.30						218		346		343

		1996		1084		1717		398		222		3,421		6701		0.51		0.55		2,994		7991		0.43				4570		228				1290		255		1,425		640		2,320		1.80		-0.066		1.92		161		290		151		1.80		0.94		-0.06565566		3,280		249		2,575		5,029		7,853		2.39						272		772		402

		1997		1251		2440		440		377		4,508		5979		0.75		0.75		1,516		7623		0.59				3115		156				1644		798		1,525		2,945		5,268		3.20		0.447		2.05		206		658		321		3.20		1.56		0.4467007199		1,471		572		5,029		12,857		18,458		12.55						138		1770		863

		1998		3171		2756		555		687		7,169		7411		0.97		0.83		1,228		8738		0.82				1569		78				1327		854		7,012		926		8,791		6.63		0.839		2.86		166		1099		384		6.63		2.31		0.838776622		242		1,118		12,857		10,287		24,262		100.18						112		2363		825

		1999		2133		1265		733		465		4,597		7086		0.65		0.67		2,303		9386		0.49				4790		239				2300		3,927		2,204		- 0		6,130		2.67						288												2,489		2,857		10,287		6,147		19,291		7.75						209

		2000		2020		1084		859		443		4,406		10129		0.44		0.47		5,403		11038		0.40				6631		332				909		1,234		- 0		- 0		1,234								114												5,722		2,286		6,147		0		8,433								491

		2001		2596		1898		838		621		5,953		17129		0.35		0.33		11,425		19978		0.30				14025		701				2849																356												11,176																1,039

		2002		4008		1581		702		931		7,221		35792		0.20		0.23		27,395		38842		0.19				31621		1,581				3050																381												28,571																2,490

		2003		2283		1581		765		643		5,272		28132		0.19		0.21		22,321		42155		0.13				36883		1,844				14023																1753												22,860																2,029

		2004		2526		678		587		754		4,544		18203		0.25		0.23		14,044		22611		0.20				18067		903				4408																551												13,659																1,277

		2005		1749		1310		534		199																																																0.85		0.47

																														401														0.89				0.98		306								11		0.14								1.38

																						18390		0.38												Age structure are averages from Yuen & Rishi																0.24						0		0

																								0.36																																		1000		854.2736897788

		A and B run populations																																																		0

																																																				900

										B Run Pops						A Run Pops																																												560

				GR		Imnaha										1000																																		5.72

						Lower GR										1000																																		5.08				0.58

						Asotin										500																																		5.33				0.77

																																																		5.11				0.76

																																																		5.66				0.60

				Clearwater R.						Threshold		IP																																						4.73				0.24

						Lower Mainstem										1500		7873																																5.88				0.37

						South Fork				1000		2976																																						5.94				0.46

						Selway				1500		7602																																						7.47				0.28

						Lochsa				1500		5106																																						6.31				1.19

						LoLo Cr				500		838																																										0.69

																																																						1.80

				Salmon R.																																																		3.20

						Lower Middle Fk				1500		5671																																										6.63

						Upper Middle Fk				1500		5055

						North Fk										500		1046

						Panther Cr										1000		2435

						Pahsimeroi										1000		3299

						Lemhi										1000		3928

						Upper Sal										1000		4299						4159		1677		0.40

						Upper Sal (East fk)										1000		2432						3663		952		0.26

						Chamberlain Cr.										500		1758						4050		1785		0.44

						South Fork				1000		3149												5405		876		0.16

						Secesh				500		980												1710		1060		0.62

																								1146		1558		1.36

								Avg		1,125		3,922				909		2,742						618		454		0.74

								Median		1,250		4,102				1,000		2,435						2354		649		0.28

								Count		8		8				11		8						2023		682		0.34

																								182		303		1.67

																								3835		336		0.09

																								1956		757		0.39

																								1725		995		0.58

																								2390		436		0.18

				Grande Ronde R		Joseph Cr.				Yes														1567		660		0.42

						Upper Grand Ronde				Yes														12937		1127		0.09

						Lower GR				IP Ratio														8629		1069		0.12

						Asotin				no														6904		1467		0.21

				Imnaha R		Imnaha				no														9155		1924		0.21

																								6241		1382		0.22

				Clearwater R.																				4930		1132		0.23

						Lower Mainstem				no														1201		339		0.28

						South Fork				no														3567		1070		0.30

						Selway				no														4403		317		0.07

						Lochsa				no														3447		824		0.24

						LoLo Cr				no														1884		336		0.18

																								2801		620		0.22

				Salmon R.																				3691		817		0.22

						Lower Middle Fk				no														5927		1242		0.21

						Upper Middle Fk				no														3398		1199		0.35

																								3104		1302		0.42

						North Fk				no														4494		1459		0.32

						Panther Cr				no														5589		1633		0.29

						Pahsimeroi				no														3864		1407		0.36

						Lemhi				no														3204		1340		0.42

						Upper Sal				no														3059		734		0.24

						Upper Sal (East fk)				no

						Chamberlain Cr.				no																0.4778

						South Fork				no

						Secesh				no





A and B run numbers

		



Chfj and UGR

Arun

A+Brun



A and B populations

		



Average B Run Performance



SARs

		



Average B Run Performance



average A

		





average A (corrected)

		

										Minimum Abundance Thresholds

		Major Population Group		Population				Abundance Estimates Available?				A Run Populations				B Run Populations

		Lower Snake River		Tucannon River				No

				Asotin River				No				500

		Grand Ronde River		Joseph Cr.				Yes				500

				Upper Grand Ronde				Yes				1500

				Lower Grand Ronde				IP Ratio				1000

				Wallowa River				No				1000

		Imnaha River		Imnaha				No				1000

		Clearwater River		Lower Mainstem				No				1500

				South Fork				No								1000

				Selway				No								1500

				Lochsa				No								1500

				LoLo Cr				No								500

		Salmon River		South Fork				No								1000

				Secesh				No								500

				Lower Middle Fk				No								1500

				Upper Middle Fk				No								1500

				North Fk				No				500

				Panther Cr				No				1000

				Pahsimeroi				No				1000

				Lemhi				No				1000

				Upper Sal				No				1000

				Upper Sal (East fk)				No				1000

				Chamberlain Cr.				No				500

				Count (populations w/o abundance ests)								11				8

				Median Threshold (pops w/o abundance ests)								1000				1250



Don Matheson:
"A" population



average A (corrected+2005)

																						Snake River: Steelhead SAR data (From C. Petrosky spreadsheet chin spers 5702

																						Note: use for Grande Ronde Imnaha - Subbasin plan states age 2 smolt migrants																																																																																		NATURAL ORIGIN

				Source:		sarestimates wksheet																need to check smolt ages on Snk steelhead.																																								averaged deschutes, snake, UC, and Umatilla (updated 11/4/05) steelhead SARs														age 2		0.5				Chinook								Sthd Harvest Rates														Upper C Steelhead Harvest Rates																				Upper Col. Sthd Above Priest Rapids HRs (Andrew Murdoch WDFW spreadsheet)

		Brood year		Smolt year		Avg (Williams/CSS)								Expanded Chiwawa																																for hatchery (priest rapids)								for wild (priest rapids)								by Cooney 11/4/05						adj to 78 - 97								age 3		0.5				Harvest Rates																																										Wenatchee						Entiat						Methow						Okanogan

						Snk Spr/Sum Ch								UC Spring Chinook								to upper dam								upper columbia								warm springs								upper C steelhead 10_05_05								upper C steelhead 10_05_05								midc steelhead sarcorrected file														Snk Sthd																A Type				B Type						Rtn Year		WENATCHEE				ENTIAT						METHOW				OKANOGAN						Hatchery		Wild				Hatchery		Wild				Hatchery		Wild				Hatchery		Wild

						SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				Steelhead		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR		Initial Mg Yr		SAR		ln SAR		norm ln SAR				brd yr		norm SAR		norm ln SAR										Wted Smlt yr		ln SAR		norm ln SAR				Rate		to rct avg						Rate		to rct avg		Rate		to rct avg						Rate		to rct avg		Rate		to rct avg				Rate		to rct avg		Rate		to rct avg

		1962		1964		2.3%		-3.773		0.959				1.6%		-4.146		1.467				4.21%		-3.167		0.733								0												needs to be updated																1962												3.94%		0.0394399807		-3.2329752379		0.667		1962		0.69		2.98				1962				0.91				0.81				1962

		1963		1965		2.4%		-3.710		1.022				1.7%		-4.083		1.530				3.68%		-3.303		0.598								0																												1963												3.80%		0.0380177093		-3.2697031943		0.630		1963		0.71		3.13				1963				0.91				0.81				1963

		1964		1966		2.2%		-3.811		0.922				1.5%		-4.184		1.429				3.93%		-3.237		0.663								0																												1964												3.97%		0.0397000585		-3.2264026177		0.673		1964		0.61		2.38				1964				0.91				0.81				1964

		1965		1967		4.0%		-3.220		1.513				2.8%		-3.593		2.020				4.01%		-3.216		0.685								0																												1965												3.70%		0.0370355262		-3.2958776581		0.604		1965		0.64		2.54				1965				0.91				0.81				1965

		1966		1968		2.3%		-3.788		0.945				1.6%		-4.161		1.452				3.39%		-3.383		0.517								0																												1966												3.53%		0.0352514575		-3.345248402		0.554		1966		0.48		1.77				1966				0.91				0.81				1966

		1967		1969		3.1%		-3.461		1.271				2.2%		-3.834		1.779				3.66%		-3.309		0.592								0																												1967						for Yakima stocks from cooney_yakima-s a&p w lind redd & premort 6 07						3.10%		0.031035766		-3.4726149966		0.427		1967		0.58		2.15				1967				0.91				0.81				1967

		1968		1970		1.6%		-4.110		0.622				1.1%		-4.483		1.130				2.55%		-3.669		0.232								0																												1968												2.41%		0.0241215503		-3.7246496341		0.175		1968		0.48		1.77				1968				0.91				0.81				1968

		1969		1971		1.3%		-4.325		0.408				0.9%		-4.698		0.915				2.27%		-3.784		0.117								0																												1969												1.90%		0.0189922324		-3.9637252055		-0.064		1969		0.47		1.72				1969				0.91				0.81				1969

		1970		1972		0.9%		-4.723		0.010				0.6%		-5.096		0.517				1.52%		-4.183		-0.283								0																												1970												1.08%		0.0107623229		-4.5317038659		-0.632		1970		0.49		1.81				1970				0.91				0.81				1970

		1971		1973		0.4%		-5.469		-0.736				0.3%		-5.842		-0.229				0.63%		-5.071		-1.170								0																												1971												0.96%		0.0095939935		-4.6466180576		-0.747		1971		0.39		1.49				1971				0.91				0.81				1971

		1972		1974		1.1%		-4.472		0.261				0.8%		-4.845		0.768				1.29%		-4.350		-0.449								0																												1972												1.56%		0.015646916		-4.1574814419		-0.258		1972		0.55		2.03				1972				0.91				0.81				1972

		1973		1975		2.9%		-3.551		1.181				2.0%		-3.924		1.689				1.84%		-3.996		-0.096								0																												1973												1.77%		0.0177063437		-4.0338323018		-0.134		1973		0.61		2.34				1973				0.91				0.81				1973

		1974		1976		0.6%		-5.091		-0.358				0.4%		-5.464		0.149				1.70%		-4.073		-0.172								0																												1974												1.30%		0.0130146499		-4.3416796394		-0.442		1974		0.30		1.31				1974				0.91				0.81				1974

		1975		1977		0.4%		-5.416		-0.683				0.3%		-5.789		-0.176				0.90%		-4.710		-0.810								0												0.3%		-5.815		-1.314												1975												1.99%		0.0198698101		-3.9185537784		-0.019		1975		0.00		0.92				1975				0.91				0.81				1975

		1976		1978		1.0%		-4.650		0.083				0.7%		-5.023		0.590				3.07%		-3.482		0.418								0												1.1%		-4.540		-0.039												1976												3.13%		0.0312775089		-3.4648560047		0.435		1976		0.00		0.92				1976		13%		1.04				0.81				1976												89%		8.73		44%		1.64																0.88		0.88				0.35		0.35

		1977		1979		0.9%		-4.739		-0.006				0.6%		-5.112		0.501				3.18%		-3.448		0.453								0												1.2%		-4.428		0.073		1977.0		1.5%		-4.187		0.327				1977												2.86%		0.0286190426		-3.553682956		0.346		1977		0.36		1.42				1977		13%		1.04				0.81				1977		63%		2.46		23%		1.20				75%		3.73		34%		1.39				0.57		0.57				0.11		0.11				0.72		0.72				0.24		0.24

		1978		1980		0.5%		-5.231		-0.499		old ones		0.4%		-5.604		0.009				2.54%		-3.672		0.229								0				1.5%		-4.186		-0.255				1.5%		-4.193		0.308		1978.0		0.8%		-4.860		-0.347				1978		1.406		0.341								1.83%		0.0182618797		-4.0029394674		-0.103		1978		0.17		1.10				1978		20.9%		1.15		20.9%		1.03				1978		60%		2.29		32%		1.35				98%		57.57		57%		2.13				0.49		0.49				0.14		0.14				0.98		0.98				0.45		0.45

		1979		1981		1.0%		-4.592		0.141		0.7%		0.28%		-5.892		-0.279				1.11%		-4.501		-0.600								0				4.1%		-3.192		0.740				2.9%		-3.553		0.947		1979.0		1.3%		-4.309		0.204				1979		0.516		-0.662								2.24%		0.0224213755		-3.7977405105		0.102		1979		0.04		0.96				1979		9.0%		1.00		9.0%		0.89				1979		59%		2.27		37%		1.46				76%		3.81		36%		1.44				0.55		0.55				0.31		0.31				0.73		0.73				0.30		0.30

		1980		1982		1.5%		-4.192		0.540		1.0%		0.46%		-5.385		0.228				3.37%		-3.389		0.512								0				3.3%		-3.411		0.520				3.6%		-3.316		1.185		1980.0		2.1%		-3.868		0.645				1980		1.981		0.684								3.00%		0.0300143408		-3.5060799851		0.393		1980		0.03		0.95				1980		9.4%		1.00		9.4%		0.90				1980		79%		4.47		38%		1.48				85%		5.98		59%		2.24				0.77		0.77				0.31		0.31				0.83		0.83				0.55		0.55

		1981		1983		1.4%		-4.268		0.464		1.0%		0.50%		-5.306		0.307				2.63%		-3.639		0.262								0				4.1%		-3.189		0.742				3.5%		-3.349		1.151		1981.0		2.4%		-3.729		0.784				1981		1.464		0.381								3.15%		0.0314586038		-3.4590827612		0.440		1981		0.07		0.98				1981		8.3%		0.99		8.3%		0.89				1981		49%		1.81		38%		1.49				69%		2.96		19%		1.13				0.45		0.45				0.32		0.32				0.66		0.66				0.11		0.11

		1982		1984		1.7%		-4.062		0.670		1.2%		0.51%		-5.281		0.332				3.66%		-3.307		0.594								0				2.8%		-3.568		0.363				3.2%		-3.432		1.068		1982.0		2.6%		-3.633		0.880				1982		2.188		0.783								3.37%		0.0336687714		-3.3911845364		0.508		1982		0.09		1.00				1982		7.4%		0.98		7.4%		0.88				1982		38%		1.48		31%		1.34				77%		3.97		42%		1.59				0.33		0.33				0.26		0.26				0.75		0.75				0.37		0.37

		1983		1985		1.5%		-4.181		0.551		1.1%		0.46%		-5.392		0.221				3.07%		-3.483		0.417				2.3%		-3.775		0.919				2.3%		-3.794		0.137				1.8%		-4.040		0.461		1983.0		1.8%		-4.006		0.507				1983		1.909		0.647								3.06%		0.0306128034		-3.486336947		0.413		1983		0.09		1.01				1983		9.9%		1.01		9.9%		0.90				1983		30%		1.32		87%		6.86				76%		3.86		34%		1.40				0.23		0.23				0.85		0.85				0.74		0.74				0.27		0.27

		1984		1986		0.5%		-5.235		-0.502		0.4%		0.27%		-5.922		-0.309				3.05%		-3.489		0.411				1.4%		-4.251		0.443				2.4%		-3.726		0.206				1.1%		-4.537		-0.036		1984.0		1.4%		-4.234		0.279				1984		1.546		0.436								3.34%		0.033385625		-3.3996298613		0.500		1984		0.10		1.02				1984		27.1%		1.24		27.1%		1.12				1984		40%		1.54		73%		3.40				78%		4.22		47%		1.73				0.18		0.18				0.63		0.63				0.70		0.70				0.27		0.27

		1985		1987		0.6%		-5.183		-0.451		0.4%		0.27%		-5.904		-0.291				3.63%		-3.317		0.584				1.7%		-4.062		0.632				3.0%		-3.503		0.428				0.7%		-5.029		-0.529		1985.0		1.3%		-4.336		0.177				1985		2.178		0.778		2.226		0.800				2.82%		0.028181674		-3.5690833689		0.330		1985		0.07		0.98				1985		20.7%		1.14		31.0%		1.18				1985		31%		1.33		47%		1.74				71%		3.12		52%		1.92				0.13		0.13				0.33		0.33				0.63		0.63				0.40		0.40

		1986		1988		0.6%		-5.078		-0.345		0.4%		0.20%		-6.202		-0.589				2.01%		-3.907		-0.006				1.2%		-4.431		0.264				3.2%		-3.445		0.486				0.7%		-5.010		-0.510		1986.0		1.0%		-4.624		-0.111				1986		1.060		0.059		1.038		0.038				1.52%		0.0151552339		-4.189409332		-0.290		1986		0.08		0.99				1986		13.8%		1.05		26.7%		1.11				1986		29%		1.29		26%		1.24				69%		3.00		64%		2.57				0.19		0.17				0.46		0.14				0.63		0.64				0.57		0.58

		1987		1989		0.5%		-5.334		-0.602		0.3%		0.25%		-6.004		-0.391				1.02%		-4.585		-0.685				0.9%		-4.746		-0.051				1.5%		-4.227		-0.295				0.8%		-4.850		-0.350		1987.0		1.0%		-4.620		-0.107				1987		0.459		-0.778		0.494		-0.705				1.68%		0.0167546839		-4.0890774229		-0.190		1987		0.08		1.00				1987		15.7%		1.07		37.2%		1.30				1987		16%		1.10		17%		1.10				19%		1.13		52%		1.91				0.11		0.01				0.24		0.01				0.58		0.03				0.57		0.43

		1988		1990		1.2%		-4.441		0.292		0.8%		0.50%		-5.294		0.320				2.33%		-3.759		0.142				1.0%		-4.566		0.129				1.8%		-4.029		-0.097				1.0%		-4.596		-0.095		1988.0		0.8%		-4.811		-0.298				1988		1.010		0.010		1.095		0.091				1.94%		0.0194019664		-3.942380858		-0.043		1988		0.14		1.06				1988		17.1%		1.09		23.4%		1.06				1988		17%		1.12		20%		1.14				20%		1.15		18%		1.12				0.10		0.00				0.69		0.03				0.61		0.03				0.36		0.01

		1989		1991		0.5%		-5.316		-0.583		0.3%		0.29%		-5.854		-0.240				1.55%		-4.167		-0.266				0.6%		-5.175		-0.481				0.7%		-4.976		-1.045				0.6%		-5.107		-0.606		1989.0		0.4%		-5.597		-1.083				1989		1.041		0.040		1.061		0.060				1.29%		0.0129232062		-4.3487306523		-0.449		1989		0.10		1.02				1989		15.9%		1.08		35.0%		1.25				1989		16%		1.10		16%		1.10				18%		1.13		16%		1.10				0.14		0.01				0.17		0.00				0.57		0.03				0.38		0.01

		1990		1992		0.2%		-6.270		-1.537		0.1%		0.12%		-6.752		-1.139				1.04%		-4.571		-0.670				0.2%		-6.224		-1.529				0.4%		-5.426		-1.495				0.4%		-5.581		-1.080		1990.0		0.2%		-6.316		-1.803				1990		0.353		-1.041		0.341		-1.075				1.05%		0.0105373956		-4.5528248655		-0.653		1990		0.12		1.04				1990		16.0%		1.08		21.6%		1.04				1990		16%		1.10		16%		1.10				19%		1.14		17%		1.11				0.11		0.00				0.16		0.00				0.67		0.04				0.56		0.01

		1991		1993		0.3%		-5.835		-1.103		0.1%		0.05%		-7.601		-1.988				1.07%		-4.535		-0.635				0.2%		-6.054		-1.360				0.4%		-5.599		-1.668				0.6%		-5.175		-0.674		1991.0		0.2%		-6.179		-1.666				1991		0.429		-0.847		0.414		-0.882				1.13%		0.0112583968		-4.4866410506		-0.587		1991		0.10		1.02				1991		14.7%		1.06		29.9%		1.16				1991		16%		1.10		15%		1.08				18%		1.12		16%		1.10				0.24		0.02				0.06		0.01				0.58		0.04				0.43		0.02

		1992		1994		0.5%		-5.236		-0.503		0.1%		0.07%		-7.264		-1.651				1.18%		-4.440		-0.540				0.2%		-6.235		-1.540				2.6%		-3.661		0.270				0.7%		-4.997		-0.496		1992.0		0.3%		-5.912		-1.399				1992		0.532		-0.631		0.514		-0.666				1.29%		0.0129049569		-4.3501437855		-0.451		1992		0.08		0.99				1992		16.2%		1.08		26.3%		1.10				1992		17%		1.12		22%		1.18				20%		1.15		18%		1.12				0.14		0.01				0.56		0.07				0.63		0.04				0.66		0.02

		1993		1995		0.5%		-5.208		-0.476		0.7%		0.74%		-4.906		0.707				1.40%		-4.267		-0.367				0.3%		-5.698		-1.003				2.7%		-3.619		0.312				1.0%		-4.615		-0.114		1993.0		0.5%		-5.314		-0.800				1993		0.846		-0.167		0.817		-0.202				1.51%		0.0150601519		-4.1957029682		-0.296		1993		0.07		0.99				1993		15.2%		1.07		19.1%		1.01				1993		16%		1.09		15%		1.09				18%		1.12		16%		1.10				0.17		0.01				0.01		0.00				0.59		0.03				0.60		0.01

		1994		1996		0.8%		-4.776		-0.044		0.2%		0.19%		-6.266		-0.653				1.61%		-4.129		-0.228				0.6%		-5.123		-0.428				0.5%		-5.382		-1.450				0.5%		-5.238		-0.737		1994.0		0.9%		-4.704		-0.191				1994		0.934		-0.068		0.902		-0.104				1.50%		0.0150083198		-4.1991505806		-0.300		1994		0.10		1.01				1994		10.3%		1.01		18.6%		1.00				1994		11%		1.04		10%		1.03				12%		1.05		10%		1.03				0.20		0.01				0.04		0.00				0.48		0.02				0.43		0.00

		1995		1997		1.5%		-4.221		0.512		0.9%		0.88%		-4.733		0.880				1.39%		-4.275		-0.374				1.3%		-4.339		0.356				13.0%		-2.044		1.887				0.7%		-5.015		-0.515		1995.0		1.4%		-4.300		0.213				1995		0.816		-0.203		0.788		-0.238				1.64%		0.016427888		-4.1087748988		-0.209		1995		0.08		1.00				1995		10.4%		1.01		18.6%		1.00				1995		12%		1.04		12%		1.05				15%		1.09		13%		1.06				0.34		0.02				0.14		0.02				0.67		0.05				0.50		0.03

		1996		1998		1.6%		-4.123		0.610		1.0%		0.98%		-4.625		0.988				1.89%		-3.966		-0.066				1.5%		-4.191		0.503				2.3%		-3.785		0.146				1.1%		-4.508		-0.007		1996.0		2.1%		-3.886		0.627				1996		0.969		-0.032		0.936		-0.067				2.53%		0.0252804238		-3.6777249455		0.222		1996		0.05		0.97				1996		8.9%		0.99		34.6%		1.24				1996		13%		1.06		16%		1.09				13%		1.06		12%		1.05				0.70		0.05				0.63		0.07				0.43		0.04				0.53		0.04

		1997		1999		3.0%		-3.514		1.218		2.4%		2.44%		-3.713		1.900				3.16%		-3.454		0.447				3.2%		-3.430		1.265				2.1%		-3.863		0.068				1.5%		-4.186		0.315		1997.0		3.4%		-3.390		1.123				1997		1.310		0.270		1.299		0.262				3.92%		0.0392079371		-3.2388760759		0.661		1997		0.07		0.99				1997		10.4%		1.01		14.3%		0.95				1997		11%		1.04		10%		1.03				11%		1.03		10%		1.03				0.17		0.01				0.01		0.00				0.06		0.00				0.30		0.00

		1998		2000		3.0%		-3.519		1.214		1.9%		1.90%		-3.963		1.650				4.68%		-3.062		0.839				5.4%		-2.926		1.768												1.5%		-4.186		0.315		1998.0		2.2%		-3.802		0.711				1998		2.040		0.713		2.023		0.705				3.08%		0.0407796807		-3.1995713438		0.700		1998		0.06		0.97				1998		8.8%		0.99		15.6%		0.96				1998		9%		1.02		9%		1.01				9%		1.01		9%		1.01				0.08		0.01				0.00		0.00				0.00		0.00				0.00		0.00

		1999		2001		1.4%		-4.299		0.434				0.49%								3.48%		-3.359		0.541				0.4%		-5.426		-0.731																		1999.0		1.9%		-3.961		0.552				1999		1.932		0.658		1.916		0.650				1.60%		0.0275596212		-3.5914035771		0.308		1999		0.08		1.00				1999		5.4%		0.96		12.6%		0.93				1999		6%		0.98		6%		0.98				5%		0.97		5%		0.97				0.09		0.00				0.11		0.00				0.01		0.00				0.00		0.00

		2000		2002										0.63%								2.04%		-3.894		0.006				2.1%		-3.848		0.846																		2000.0		3.3%		-3.409		1.104				2000												1.54%		0.0176459815		-4.0372471987		-0.138		2000		0.06		0.98				2000		4.3%		0.95		14.3%		0.95				2000		4%		0.96		4%		0.96				4%		0.96		4%		0.96				0.00		0.00				0.00		0.00				0.01		0.00				0.01		0.00

		2001		2003																		1.49%		-4.204		-0.303																																				2001												1.37%		0.0074674369		-4.897203456		-0.998		2001		0.15		1.07				2001		4.0%		0.94		11.5%		0.92				2001		4%		0.96		4%		0.96				4%		0.96		4%		0.96				0.02		0.00				0.02		0.00				0.00		0.00				0.01		0.00

						average		-4.732						average		-5.613														average		-4.694						average		-3.931						average		-4.501																														-3.900				2002		0.08		1.00				2002		2.7%		0.93		3.4%		0.84				2002		3%		0.95		3%		0.95				3%		0.95		3%		0.95				0.00		0.00				0.00		0.00				0.11		0.01				0.15		0.00

								0.0088049228								0.0036497271																																																																		2003		0.08		1.00				2003		2.5%		0.93		14.9%		0.96				2003		3%		0.94		3%		0.94				3%		0.95		3%		0.95				0.00		0.00				0.00		0.00				0.10		0.01				0.08		0.00

																				average		0.0202275781		-3.901																								21						average		-4.513		20																								2004		0.08		1.00				2004		3.2%		0.94		11.3%		0.92				2004		3%		0.95		3%		0.95				4%		0.96		3%		0.95				0.00		0.00				0.00		0.00				0.19		0.01				0.18		0.00

								22														0.0148400257																																		0.0109637541																										2005				1.00				2005		4%		0.94		12%		0.93				2005		4%		0.96		4%		0.96				5%		0.97		4%		0.96				0.00		0.00				0.00		0.00				0.25		0.01				0.26		0.00

																						0.0171511719				2001 - Estimates generated using regression of PATH on CSS (1997-2000 overlap years)																																		age 2		0.5																												2006		5.2%		0.96		16.0%		0.97

																						0.0136824673																																		0.749146407				age 3		0.5																												2007		3.6%		0.94		11.6%		0.92

																																																																																																						10YR Avg		0.079		1.000		0.080		1.000				0.086		1.000		0.079		1.000

																																																								0.445526448																												0.084								0.094				0.186

																																																								-2.5956603596

																												SAR1																																																																																														Need to check Upper Columbia Trib and pool harvest rate calculations ESPECIALLY ENTIAT

																						Brood		Smolt				to Upper Dam																										From sthdr5 spreadsheet (80 to 83 migration yrs estimates generated using regression on SNK sars)																																																																						TDC NOTE oct 2007

																						Year		Year				Steelhead																										Brood Yr		Mig Year		SAR								new		old

																						1962		1964				4.21%		3.94%		-3.2329752379		0.6405																				1977		1979		0.018		-4.0128509172		0.4543455354				0.018		0.018																																				0.49		1.81		0.73		3.39

																						1963		1965				3.68%		3.80%		-3.2697031943		0.6037																				1978		1980		0.012		-4.3971461911		0.1160299415				0.012		0.012																																				0.29		1.30		0.79		4.25

																						1964		1966				3.93%		3.97%		-3.2264026177		0.6470																				1979		1981		0.003		-5.749010253		-1.0740879809				0.003		0.003																																				0.34		1.39		0.78		4.16

																						1965		1967				4.01%		3.70%		-3.2958776581		0.5776																				1980		1982		0.024		-3.7419231656		0.6928576624				0.024		0.024																																				0.40		1.52		0.77		3.98

																						1966		1968				3.39%		3.53%		-3.345248402		0.5282																				1981		1983		0.018		-4.0128509172		0.4543455354				0.018		0.018																																				0.27		1.25		0.62		2.41

																						1967		1969				3.66%		3.10%		-3.4726149966		0.4008																				1982		1984		0.030		-3.5089325293		0.8979717266				0.030		0.030																																				0.25		1.22		0.67		2.75

																						1968		1970				2.55%		2.41%		-3.7246496341		0.1488																				1983		1985		0.023		-3.7753351796		0.6540961954				0.023		0.023																																				0.25		1.22		0.56		2.08

																						1969		1971				2.27%		1.90%		-3.9637252055		-0.0903																				1984		1986		0.013		-4.3055124559		0.2427019748				0.013		0.013																																				0.34		1.39		0.67		2.70

																						1970		1972				1.52%		1.08%		-4.5317038659		-0.6583																				1985		1987		0.015		-4.1680495293		0.6076556472				0.015		0.015																																				0.27		1.25		0.65		2.59

																						1971		1973				0.63%		0.96%		-4.6466180576		-0.7732																				1986		1988		0.011		-4.5388788193		0.3290323072				0.011		0.011																																				0.25		1.22		0.57		2.10

																						1972		1974				1.29%		1.56%		-4.1574814419		-0.2840																				1987		1989		0.009		-4.7169577905		-0.1773077832				0.009		0.009																																				0.16		1.09		0.20		1.13

																						1973		1975				1.84%		1.77%		-4.0338323018		-0.1604																				1988		1990		0.011		-4.5318817636		0.0754912128				0.011		0.011																																				0.18		1.12		0.21		1.14

																						1974		1976				1.70%		1.30%		-4.3416796394		-0.4682																				1989		1991		0.006		-5.1988063816		-0.0564868553				0.006		0.006																																				0.16		1.10		0.20		1.13

																						1975		1977				0.90%		1.99%		-3.9185537784		-0.0451																				1990		1992		0.002		-6.2667888744		-1.3457179139				0.002		0.002																																				0.16		1.10		0.20		1.14

																						1976		1978				3.07%		3.13%		-3.4648560047		0.4086																				1991		1993		0.002		-6.3674302059		-1.6194915782				0.002		0.002																																				0.16		1.09		0.19		1.12

																						1977		1979				3.18%		2.86%		-3.553682956		0.3198																				1992		1994		0.002		-6.0213551245		-1.7566406666				0.002		0.002																																				0.17		1.10		0.21		1.14

																						1978		1980				2.54%		1.83%		-4.0029394674		-0.1295																				1993		1995		0.003		-5.8136996389		-0.9888585727				0.003		0.003																																				0.16		1.10		0.20		1.13

																						1979		1981				1.11%		2.24%		-3.7977405105		0.0757																				1994		1996		0.007		-4.9817474741		-0.313090031				0.007		0.007																																				0.10		1.02		0.15		1.06

																						1980		1982				3.37%		3.00%		-3.5060799851		0.3674																				1995		1997		0.011		-4.4866587563		-0.2177525287				0.011		0.010																																				0.10		1.02		0.15		1.07

																						1981		1983				2.63%		3.15%		-3.4590827612		0.4144																				1996		1998		0.016		-4.1435404657		0.1394879664				0.016		0.016																																				0.09		1.01		0.13		1.05

																						1982		1984				3.66%		3.37%		-3.3911845364		0.4823																				1997		1999		0.025		-3.6818260026		0.3366997592				0.025		0.028																																				0.10		1.02		0.10		1.01

																						1983		1985				3.07%		3.06%		-3.486336947		0.3871																				1998		2000		0.042		-3.1649225866		1.2031490816				0.042		0.039																																				0.09		1.01		0.09		0.99

																						1984		1986				3.05%		3.34%		-3.3996298613		0.4738																				1999		2001		0.002		-6.0241226409		0.8418568606				0.002		0.004																																				0.05		0.97		0.05		0.96

																						1985		1987				3.63%		2.82%		-3.5690833689		0.3044																				2000		2002		0.036		-3.3335120223		0.8904429345				0.036		0.033																																				0.04		0.96		0.04		0.95

																						1986		1988				2.01%		1.52%		-4.189409332		-0.3160																				2001		2003		0.030		-3.4912972164						0.030		0.026																																				0.04		0.96		0.04		0.94

																						1987		1989				1.02%		1.68%		-4.0890774229		-0.2156																																																																						0.05		0.96		0.05		0.95

																						1988		1990				2.33%		1.94%		-3.942380858		-0.0689																																																																						0.04		0.96		0.04		0.95

																						1989		1991				1.55%		1.29%		-4.3487306523		-0.4753																																																																						0.05		0.97		0.05		0.95

																						1990		1992				1.04%		1.05%		-4.5528248655		-0.6794																																																																						0.05		0.97		0.05		0.95

																						1991		1993				1.07%		1.13%		-4.4866410506		-0.6132

																						1992		1994				1.18%		1.29%		-4.3501437855		-0.4767

																						1993		1995				1.40%		1.51%		-4.1957029682		-0.3223																																																																						0.083		1.000		0.095		1.000

																						1994		1996				1.61%		1.50%		-4.1991505806		-0.3257

																						1995		1997				1.39%		1.64%		-4.1087748988		-0.2353

																						1996		1998				1.89%		2.53%		-3.6777249455		0.1957

																						1997		1999				3.16%		3.92%		-3.2388760759		0.6346

																						1998		2000				4.68%		3.08%		-3.4802859125		0.3932

																												1.48%		1.60%		-4.1382964498		-0.2649

																												1.71%		1.54%		-4.1733877696		-0.2999

																												1.37%		1.37%		-4.2903594461		-0.4169

																																-3.8734430659



Matheson:
from "Updated BRT with UC revisions" file 'upper columbia updates' sheet



average A (corrected+2005 5%h)

		Revised Sept 2007:

		Updated Aug. 2007

		Average "A" run steelhead population																																														1125

		Calculated by subtracting estimated natural returns to Joseph Cr, Upper Grande Ronde and Wallowa from US v. Oregon TAC Lower Granite A run, dividing by number of remaining A run populations (11)

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		765		1.00						0.85		0.10		0.45		0.45		0.01		765		652		-0.16		0.0000		0.451		0.000												Recent productivity		1.087		1.768		1.061		1.321				765		1201

		1987		724		1.00						0.86		0.10		0.45		0.45		0.01		724		621		-0.15		-0.1539		-0.606		-0.606												Standard error (ln)		0.380		0.538		0.282		0.410				724		395

		1988		881		1.00						0.83		0.10		0.45		0.45		0.01		881		731		-0.19		0.0000		0.332		0.000																				1.86				881		1228

		1989		800		1.00						0.63		0.10		0.45		0.45		0.01		800		508		-0.45		0.0000		-0.274		0.000												Abundance (geomean)				479								800		608

		1990		962		1.00						0.29		0.10		0.45		0.45		0.01		962		277		-1.24		0.0000		-0.700		0.000												Standard error (ln)				0.36								962		478

		1991		292		1.00						0.84		0.10		0.45		0.45		0.01		292		246		-0.17		-0.1734		0.121		0.121																								292		329

		1992		860		1.00						0.24		0.10		0.45		0.45		0.01		860		207		-1.42		0.0000		-1.260		0.000																								860		244

		1993		695		1.00						0.20		0.10		0.45		0.45		0.01		695		142		-1.59		-1.5913		-1.026		-1.026																								695		249

		1994		238		1.00						0.68		0.10		0.45		0.45		0.01		238		163		-0.38		-0.3811		-0.938		-0.938												LN most recent years				5.38								238		93

		1995		218		1.00						1.54		0.10		0.45		0.45		0.01		218		335		0.43		0.4307		0.452		0.452																5.61								218		343

		1996		272		1.00						2.69		0.10		0.45		0.45		0.01		272		731		0.99		0.9891		0.391		0.391																4.93								272		402

		1997		138		1.00						11.99		0.10		0.45		0.45		0.01		138		1655		2.48		2.4843		1.834		1.834																4.72								138		863

		1998		112		1.00						19.18		0.10		0.45		0.45		0.01		112		2149		2.95		2.9541		1.997		1.997																5.34								112		825

		1999		209		1.00								0.10		0.45		0.45		0.01		209																										6.20

		2000		491		1.00								0.10		0.45		0.45		0.01		491																										6.95

		2001		1,039		1.00								0.10		0.45		0.45		0.01		1039																										7.82

		2002		2,490		1.00								0.10		0.45		0.45		0.01		2490																						Inputs:				7.62

		2003		2,029		1.00								0.10		0.45		0.45		0.01		2029																										7.15

		2004		1,277		1.00								0.10		0.45		0.45		0.01		1277																						Census Threshold		750.000

				695

																																												hatchery eff.		1

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		16.4654070825		Estimate		Est. SE (based on VC matrix)		95% LCL		95% UCL

		b		393.9266146698		127.8026845275		143.4333529958		644

		STAT1 [StDev of ln(variable)]		0.8586723034		0.1683089505		0.5287867605		1

		Est. VC matrix (EXPERIMENTAL IN THIS VERSION)		0		0		0		0

		16333.5261724472		0.0207600292		0		0		0

		0.0207600292		0.0283279028		0		0		0

		AIC		36.930814165		AICc		38.130814165		Evals = 89
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average A (corrected+2005 5%h)

		



Brd to spawner

Returns (spawners)

Average "A" run steelhead



average B (replaced)

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.052		1.359		1.216		1.463				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.320		0.374		0.225		0.258				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				457								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.19								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										5.42								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.60								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										4.64								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										5.24								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.20								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										6.98

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.87

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.73

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.38

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																										Upper GR		Joseph		Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																								1967				5422												A run pops

		800		0																																								1968				1988

		1000		0																																								1969				3343

		1200		0																																								1970		2758		1401		1404

		1400		0																																								1971		1359		2304		1236

		1600		0																																								1972		1746		2304		1367

		1800		0																																								1973		932		4473		1824

		2000		0																																								1974		987		723		577																Relative Size

		2200		0																																								1975		378		768		387																		GRJOS-s		194		194

		2400		0																																								1976		302		316		208																		GRUMA-s		714		714

		2600		0																																								1977		592		1762		795																						908		1.3374597136

		2800		0																																								1978		442		1581		683																		GRLMT-s		306		306		1214

		3000		0																																								1979		92		90		61

		3200		0																																								1980		763		3072		1294																		GRWAL-s		399		399

		3400		0																																								1981		1414		542		660

		3600		0																																								1982		867		858		582

		3800		0																																								1983		718		1672		807

		4000		0																																								1984		934		633		529

		4200		0																																								1985		6476		6461		4366

		4400		0																																								1986		5376		3253		2912		17850		9221		0.647		0.599		7165.6207989742		651		6309		574

		4600		0																																								1987		4374		2530		2330		16772		9868		0.551		0.603		6659.5357061501		605		7538		685

		4800		0																																								1988		6354		2801		3090		20019		10864		0.612		0.558		8851.6332535687		805		7774		707

		5000		0																																								1989		5292		949		2106		16327		10086		0.511		0.504		8098.7857307723		736		7980		725

																																												1990		3394		1536		1664		16952		12022		0.389		0.412		9975.7375220553		907		10358		942

																																												1991		659		542		405		4803		3602		0.334		0.354		3104.6626532686		282		3197		291

																																												1992		1172		2395		1204		14138		10571		0.337		0.369		8927.253426514		812		9367		852

																																												1993		3228		1175		1486		13574		9171		0.434		0.517		6551.9018032819		596		7685		699

																																												1994		1820		1627		1163		5906		2459		0.781		0.570		2537.7994334246		231		1296		118

																																												1995		574		1310		636		5076		3192		0.496		0.612		1969.2089114166		179		2556		232

																																												1996		1084		1717		945		6700		3899		0.559		0.627		2498.4640744392		227		2954		269

																																												1997		1251		2440		1246		5979		2288		0.826		0.818		1088.9948246403		99		1042		95

																																												1998		3171		2756		2000		7417		1490		1.069		0.845		1146.8133440481		104		-510		(46)

																																												1999		2133		1265		1147		7083		3685		0.642		0.707		2076.8774878561		189		2538		231

																																												2000		2020		1084		1048		10129		7025		0.410		0.466		5411.148376493		492		5977		543

																																												2001		2596		1898		1517		17389		12895		0.346		0.318		11864.6193050996		1,079		11378		1,034

																																												2002		4008		1581		1886		37855		32266		0.197		0.237		28881.2324322345		2,626		30380		2,762

																																												2003		2283		1581		1304		30758		26894		0.168		0.187		25004.1248773014		2,273		25590		2,326

																																												2004		2526		678		1081		21891		18687		0.196		0.196		17603.1756129845		1,600		17606		1,601

																																												2005		1749		1310		1032		18274		15215		0.224		0.210		14440.2493363638		1,313		14183		1,289



Parameter for which a profile is to be created



average B (replaced)

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



average B (corrected)

		





average B (corrected+2005

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.280		1.705		1.432		1.773				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.355		0.407		0.265		0.302				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				558								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.42								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										4.60								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.64								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										5.24								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										6.20								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.98								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										7.87

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.73

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.38

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.18

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																								Upper GR		Joseph				Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																						1967				5422														A run pops

		800		0																																						1968				1988

		1000		0																																						1969				3343

		1200		0																																						1970		2758		1401		4159		1404

		1400		0																																						1971		1359		2304				1236

		1600		0																																						1972		1746		2304				1367

		1800		0																																						1973		932		4473				1824

		2000		0																																						1974		987		723				577																Relative Size

		2200		0																																						1975		378		768				387																		GRJOS-s		194		194

		2400		0																																						1976		302		316				208																		GRUMA-s		714		714

		2600		0																																						1977		592		1762				795																						908		1.3374597136

		2800		0																																						1978		442		1581				683																		GRLMT-s		306		306		1214

		3000		0																																						1979		92		90				61

		3200		0																																						1980		763		3072				1294																		GRWAL-s		399		399

		3400		0																																						1981		1414		542				660

		3600		0																																						1982		867		858				582

		3800		0																																						1983		718		1672				807

		4000		0																																						1984		934		633				529

		4200		0																																						1985		6476		6461				4366

		4400		0																																						1986		5376		3253				2912		17850		9221		0.647		0.599		7165.6207989742		651		6309		574

		4600		0																																						1987		4374		2530				2330		16772		9868		0.551		0.603		6659.5357061501		605		7538		685

		4800		0																																						1988		6354		2801				3090		20019		10864		0.612		0.558		8851.6332535687		805		7774		707

		5000		0																																						1989		5292		949				2106		16327		10086		0.511		0.504		8098.7857307723		736		7980		725

																																										1990		3394		1536				1664		16952		12022		0.389		0.412		9975.7375220553		907		10358		942

																																										1991		659		542				405		4803		3602		0.334		0.354		3104.6626532686		282		3197		291

																																										1992		1172		2395				1204		14138		10571		0.337		0.369		8927.253426514		812		9367		852

																																										1993		3228		1175				1486		13574		9171		0.434		0.517		6551.9018032819		596		7685		699

																																										1994		1820		1627				1163		5906		2459		0.781		0.570		2537.7994334246		231		1296		118

																																										1995		574		1310				636		5076		3192		0.496		0.612		1969.2089114166		179		2556		232

																																										1996		1084		1717				945		6700		3899		0.559		0.627		2498.4640744392		227		2954		269

																																										1997		1251		2440				1246		5979		2288		0.826		0.818		1088.9948246403		99		1042		95

																																										1998		3171		2756				2000		7417		1490		1.069		0.845		1146.8133440481		104		-510		(46)

																																										1999		2133		1265				1147		7083		3685		0.642		0.707		2076.8774878561		189		2538		231

																																										2000		2020		1084				1048		10129		7025		0.410		0.466		5411.148376493		492		5977		543

																																										2001		2596		1898				1517		17389		12895		0.346		0.318		11864.6193050996		1,079		11378		1,034

																																										2002		4008		1581				1886		37855		32266		0.197		0.237		28881.2324322345		2,626		30380		2,762

																																										2003		2283		1581				1304		30758		26894		0.168		0.187		25004.1248773014		2,273		25590		2,326

																																										2004		2526		678				1081		21891		18687		0.196		0.196		17603.1756129845		1,600		17606		1,601

																																										2005		1749		1310				1032		18274		15215		0.224		0.210		14440.2493363638		1,313		14183		1,289

																																										2006										14654

																																										2007										7880

																																										2008										11412

																																										2009										17985



Parameter for which a profile is to be created



average B (corrected+2005

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



average B (UPDATED 2010)

		





GRJOS

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.280		1.705		1.432		1.773				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.355		0.407		0.265		0.302				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				558								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.42								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										4.60								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.64								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										5.24								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										6.20								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.98								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										7.87

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.73

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.38

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.18

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																								Upper GR		Joseph				Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																						1967				5422														A run pops

		800		0																																						1968				1988

		1000		0																																						1969				3343

		1200		0																																						1970		2758		1401				1404

		1400		0																																						1971		1359		2304				1236

		1600		0																																						1972		1746		2304				1367

		1800		0																																						1973		932		4473				1824

		2000		0																																						1974		987		723				577																Relative Size

		2200		0																																						1975		378		768				387																		GRJOS-s		194		194

		2400		0																																						1976		302		316				208																		GRUMA-s		714		714

		2600		0																																						1977		592		1762				795																						908		1.3374597136

		2800		0																																						1978		442		1581				683																		GRLMT-s		306		306		1214

		3000		0																																						1979		92		90				61

		3200		0																																						1980		763		3072				1294																		GRWAL-s		399		399

		3400		0																																						1981		1414		542				660																														IDFG spreadsheet from C. Petrosky 3 8 10.  'LGR Steelhead Breakdown.xlsx'

		3600		0																																						1982		867		858				582

		3800		0																																						1983		718		1672				807

		4000		0																																						1984		934		633				529																								5% hatch

		4200		0																																						1985		6476		6461				4366																																Wild		Hatchery		Wild		Hatchery		Wild		Hatchery		Total

		4400		0																																						1986		5376		3253				2912		17850		9221		0.647		0.599		7165.6207989742		651																		Run Year		A		A		B		B		Total		Total		Count

		4600		0																																						1987		4374		2530				2330		16772		9868		0.551		0.603		6659.5357061501		605								903		297.923208639		3277.1552950294						1986-87		16,772		65,543		5,257		35,856		22,029		101,399		123,429

		4800		0																																						1988		6354		2801				3090		20019		10864		0.612		0.558		8851.6332535687		805								951		145.6591507996		1602.2506587952						1987-88		20,019		32,045		5,373		13,851		25,392		45,896		71,288

		5000		0																																						1989		5292		949				2106		16327		10086		0.511		0.504		8098.7857307723		736								937		200.5986335726		2206.5849692983						1988-89		16,327		44,132		4,758		21,920		21,085		66,052		87,137

																																										1990		3394		1536				1664		16952		12022		0.389		0.412		9975.7375220553		907								1,210		302.5125735826		3327.6383094086						1989-90		16,952		66,553		8,016		39,899		24,968		106,452		131,420

																																										1991		659		542				405		4803		3602		0.334		0.354		3104.6626532686		282								398		116.1853268368		1278.0385952044						1990-91		4,803		25,561		4,483		22,018		9,287		47,578		56,865

																																										1992		1172		2395				1204		14138		10571		0.337		0.369		8927.253426514		812								1,130		317.507833181		3492.5861649912						1991-92		14,138		69,852		3,178		11,881		17,316		81,733		99,049

																																										1993		3228		1175				1486		13574		9171		0.434		0.517		6551.9018032819		596								975		378.875176205		4167.6269382553						1992-93		13,574		83,353		5,772		25,566		19,346		108,919		128,265

																																										1994		1820		1627				1163		5906		2459		0.781		0.570		2537.7994334246		231								392		161.2499922193		1773.7499144118						1993-94		5,906		35,475		1,438		16,887		7,345		52,362		59,707

																																										1995		574		1310				636		5076		3192		0.496		0.612		1969.2089114166		179								326		147.432709985		1621.7598098355						1994-95		5,076		32,435		2,446		7,380		7,522		39,815		47,337

																																										1996		1084		1717				945		6700		3899		0.559		0.627		2498.4640744392		227								516		288.9221445239		3178.1435897627						1995-96		6,700		63,563		342		8,368		7,042		71,931		78,973

																																										1997		1251		2440				1246		5979		2288		0.826		0.818		1088.9948246403		99								404		304.8450575712		3353.2956332834						1996-97		5,979		67,066		1,154		13,922		7,133		80,988		88,121

																																										1998		3171		2756				2000		7417		1490		1.069		0.845		1146.8133440481		104								409		304.5604491636		3350.1649408						1997-98		7,417		67,003		1,323		10,874		8,740		77,877		86,617

																																										1999		2133		1265				1147		7083		3685		0.642		0.707		2076.8774878561		189								388		199.4471003704		2193.9181040742						1998-99		7,083		43,878		2,301		17,458		9,384		61,337		70,721

																																										2000		2020		1084				1048		10129		7025		0.410		0.466		5411.148376493		492								737		245.2087270896		2697.2959979861						1999-00		10,129		53,946		909		8,827		11,038		62,773		73,811

																																										2001		2596		1898				1517		17389		12895		0.346		0.318		11864.6193050996		1,079								1,439		359.5179299333		3954.6972292665						2000-01		17,389		79,094		2,874		17,133		20,263		96,227		116,490

																																										2002		4008		1581				1886		37855		32266		0.197		0.237		28881.2324322345		2,626								3,524		898.1248774891		9879.3736523806						2001-02		37,855		197,587		3,169		30,670		41,024		228,257		269,281

																																										2003		2283		1581				1304		30758		26894		0.168		0.187		25004.1248773014		2,273								2,832		558.840863625		6147.2494998749						2002-03		28,437		122,945		13,913		53,717		42,350		176,662		219,012

																																										2004		2526		678				1081		21891		18687		0.196		0.196		17603.1756129845		1,600								2,137		536.9669880468		5906.6368685145						2003-04		21,891		118,133		7,267		25,196		29,158		143,329		172,487

																																										2005		1749		1310				1032		18274		15215		0.224		0.210		14440.2493363638		1,313								1,783		470.0133896938		5170.1472866314						2004-05		18,274		103,403		4,777		25,180		23,051		128,583		151,634

																																										2006										14654																		503		503.3057850265		5536.3636352915		- 0				2005-06		14,654		110,727		3,543		29,455		18,197		140,183		158,380

																																										2007										7880																		456		455.9198996362		5015.1188959987		- 0				2006-07		7,880		100,302		1,590		39,209		9,470		139,511		148,981

																																										2008										11412																		539		539.3		5932.3		- 0				2007-08		11,412		118,646		2,990		21,352		14,402		139,998		154,400

																																										2009										17985																		479		478.5909090909		5264.5		- 0				2008-09		16,918		105,290		5,339		44,265		22,257		149,555		171,812



Parameter for which a profile is to be created



GRJOS

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



GRUMA

		





GRWAL

		Updated 4/19/06

		Average "B" run steelhead population																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00										0.28		0.5		0.21		1107		644		-0.54		0.0000		-0.006		0.000												Recent productivity		0.817		0.944		0.831		0.854				1107		1101

		1987		658		1.00										0.28		0.5		0.21		658		507		-0.26		-0.2603		-0.685		-0.685												Standard error (ln)		0.264		0.286		0.126		0.142				658		332

		1988		672		1.00										0.28		0.5		0.21		672		510		-0.28		-0.2763		0.142		0.142																				1.80				672		774

		1989		595		1.00										0.28		0.5		0.21		595		356		-0.51		-0.5126		-0.266		-0.266												Abundance (geomean)				306								595		456

		1990		1002		1.00										0.28		0.5		0.21		1002		237		-1.44		0.0000		-0.670		0.000												Standard error (ln)				0.24								1002		513

		1991		560		1.00										0.28		0.5		0.21		560		209		-0.98		-0.9847		-0.635		-0.635																								560		297

		1992		397		1.00										0.28		0.5		0.21		397		183		-0.78		-0.7771		-0.540		-0.540																								397		232

		1993		721		1.00										0.28		0.5		0.21		721		201		-1.28		-1.2788		-0.367		-0.367																								721		500

		1994		180		1.00										0.28		0.5		0.21		180		214		0.17		0.1731		-0.228		-0.228												LN most recent years				5.72								180		143

		1995		306		1.00										0.28		0.5		0.21		306		212		-0.36		-0.3650		-0.374		-0.374																5.08								306		210

		1996		161		1.00										0.28		0.5		0.21		161		290		0.59		0.5868		-0.066		-0.066																5.33								161		151

		1997		206		1.00										0.28		0.5		0.21		206		658		1.16		1.1644		0.447		0.447																5.11								206		321

		1998		166		1.00										0.28		0.5		0.21		166		1099		1.89		1.8910		0.839		0.839																5.66								166		384

		1999		288		1.00										0.28		0.5		0.21		288																										4.73

		2000		114		1.00										0.28		0.5		0.21		114																										5.88

		2001		356		1.00										0.28		0.5		0.21		356																										5.94

		2002		381		1.00										0.28		0.5		0.21		381																						Inputs:				7.47

		2003		1753		1.00										0.28		0.5		0.21		1753																										6.31

		2004		551		1.00										0.28		0.5		0.21		551																						Census Threshold		750.000

				560

																																												hatchery eff.		1

		Model

		O		(0.85 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		250		0

		300		0

		315		0

		400		0

		480		0

		550		0

		650		0

		750		0

		850		0

		900		0

		1000		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



GRWAL

		



Brd to spawner

Returns (spawners)

Average "B" run steelhead



IRMAI

		





MCFIF

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.832		0.917		0.962		0.999				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.212		0.230		0.129		0.143				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				323								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.26								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.72								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						5.08								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.33								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.11								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						5.66								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						4.74								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						5.88								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						5.98								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				7.46								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						6.81

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		18.2590978994		Estimate		Est. SE (based on VC matrix)		95% LCL		95% UCL																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		b		453.5556218512		121.3803142829		215.6502058567		691																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		STAT1 [StDev of ln(variable)]		0.7083098618		0.1214817099		0.4702057103		1																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		Est. VC matrix (EXPERIMENTAL IN THIS VERSION)		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		14733.1806954208		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0.0147578058		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		AIC		40.5181957988		AICc		41.3753386559		Evals = 90																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		10																												7,267				2003		7,267		908

		20		20																												4,777				2004		4,777		597								0.0198393517

		30		30																												3,540				2005		3,540		442

		40		40																												1,590				2006		1,590		199

		50		50																												2,733		2990		2007		2,733		342

		70		70

		90		90

		110		110

		150		150

		200		200																0

		250		250																2000

		300		300

		315		315

		400		400																																																				Dwsk recon		LGR

		480		453

		550		453																																																		1986		28175		35856				7681

		650		453																																																				16008		13851				-2157

		750		453																																																				22315		21920				-395

		850		453																																																				43944		39899				-4045

		900		453																																																				24311		22018				-2293

		1000		453																																																				17091		11881				-5210

		1500		453																																																				31803		25566				-6237

		1750		453																																																				17427		16887				-540

		2050		453																																																				9385		7380				-2005

		4000		453																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



MCFIF

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



DREST

		





DRWST

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



JDLMT

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.929		1.034		1.039		1.090				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.225		0.242		0.142		0.157				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				409								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.24								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.66								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						4.74								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.88								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.98								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						7.46								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						6.81								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						6.39								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						6.09								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				5.29								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						5.83

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		18.2590978994		Estimate		Est. SE (based on VC matrix)		95% LCL		95% UCL																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		b		453.5556218512		121.3803142829		215.6502058567		691																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		STAT1 [StDev of ln(variable)]		0.7083098618		0.1214817099		0.4702057103		1																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		Est. VC matrix (EXPERIMENTAL IN THIS VERSION)		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		14733.1806954208		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0.0147578058		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		AIC		40.5181957988		AICc		41.3753386559		Evals = 90																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		11																												7,267				2003		7,267		908

		20		22																												4,777				2004		4,777		597								0.0198393517

		30		33																												3,540				2005		3,540		442

		40		44																												1,590				2006		1,590		199

		50		55																												2,733		2990		2007		2,733		342

		70		76

		90		98

		110		120

		150		164

		200		218																0

		250		273																2000

		300		327

		315		343

		400		436																																																				Dwsk recon		LGR

		480		494

		550		494																																																		1986		28175		35856				7681

		650		494																																																				16008		13851				-2157

		750		494																																																				22315		21920				-395

		850		494																																																				43944		39899				-4045

		900		494																																																				24311		22018				-2293

		1000		494																																																				17091		11881				-5210

		1500		494																																																				31803		25566				-6237

		1750		494																																																				17427		16887				-540

		2050		494																																																				9385		7380				-2005

		4000		494																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



JDLMT

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



JDNFJ

		





JDUMA

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



JDMFJ

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.956		1.183		1.111		1.331				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.234		0.231		0.208		0.199				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				323								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.24								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.66								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						4.74								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.88								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.98								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						7.46								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						6.81								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						6.39								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						6.09								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				5.29								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						5.83

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		18.2590978994		Estimate		Est. SE (based on VC matrix)		95% LCL		95% UCL																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		b		453.5556218512		121.3803142829		215.6502058567		691																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		STAT1 [StDev of ln(variable)]		0.7083098618		0.1214817099		0.4702057103		1																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		Est. VC matrix (EXPERIMENTAL IN THIS VERSION)		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		14733.1806954208		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0.0147578058		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		AIC		40.5181957988		AICc		41.3753386559		Evals = 90																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		13																												7,267				2003		7,267		908

		20		27																												4,777				2004		4,777		597								0.0198393517

		30		40																												3,540				2005		3,540		442

		40		53																												1,590				2006		1,590		199

		50		67																												2,733		2990		2007		2,733		342

		70		93

		90		120

		110		146

		150		200

		200		266																0

		250		333																2000

		300		399

		315		419

		400		532																																																				Dwsk recon		LGR

		480		604

		550		604																																																		1986		28175		35856				7681

		650		604																																																				16008		13851				-2157

		750		604																																																				22315		21920				-395

		850		604																																																				43944		39899				-4045

		900		604																																																				24311		22018				-2293

		1000		604																																																				17091		11881				-5210

		1500		604																																																				31803		25566				-6237

		1750		604																																																				17427		16887				-540

		2050		604																																																				9385		7380				-2005

		4000		604																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



JDMFJ

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



JDSFJ

		





MCUMA

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



WWMAI

		Updated 5_10_06						Intermediate size: 1000						modified with Rich's new dataset on 5_10_06

														combined total redds (Ches. Crow & Joseph) with estimated redds in Lower Joseph and Cottonwood MSAs

														Uses 2.1 fish/redd multiplier

														Age data from dataset ("Age Data" sheet) -- uses average age data from 1999-2004

		Joseph Creek Steelhead														1999-2001, 2004 uses sex-length data

																2002-2003 uses scale data

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj Returns

		1970		2758		1										0.53		0.46		0.01		2758		697		-1.38		0.0000		-0.743		0.000								2758		1311		Recent productivity		1.262		2.888		1.232		2.56						1311

		1971		1359		1										0.53		0.46		0.01		1359		344		-1.37		-1.3741		-0.627		-0.627								1359		726		Standard error (ln)		0.236		0.224		0.196		0.14						726

		1972		1746		1										0.53		0.46		0.01		1746		437		-1.39		-1.3852		-1.127		-1.127								1746		566										1.81						566

		1973		932		1										0.53		0.46		0.01		931		517		-0.59		-0.5892		-0.455		-0.455								932		591		Abundance (geomean)				2132										591

		1974		987		1										0.53		0.46		0.01		986		281		-1.26		-1.2561		-0.814		-0.814								987		437		Standard error (ln)				0.13										437

		1975		378		1										0.53		0.46		0.01		378		414		0.09		0.0902		0.109		0.109								378		422																422

		1976		302		1										0.53		0.46		0.01		301		1066		1.26		1.2619		0.827		0.827								302		690																690

		1977		592		1										0.53		0.46		0.01		592		1153		0.67		0.6658		0.320		0.320								592		816																816

		1978		442		1										0.53		0.46		0.01		441		798		0.59		0.5916		0.695		0.695								442		885		LN most recent years				6.99										885

		1979		92		1										0.53		0.46		0.01		91		868		2.25		2.2478		2.146		2.146								92		784						7.13										784

		1980		763		1										0.53		0.46		0.01		763		3545		1.54		1.5356		1.142		1.142								763		2392						8.06										2392

		1981		1414		1						4.20				0.53		0.46		0.01		1414		5945		1.44		1.4359		0.995		0.995								1414		3827						7.67										3827		0.64

		1982		867		1						5.67				0.53		0.46		0.01		867		4918		1.74		1.7353		1.227		1.227								867		2958						7.61										2958		0.60

		1983		718		1						7.38				0.53		0.46		0.01		718		5301		2.00		1.9985		1.585		1.585								718		3507						7.86										3507		0.66

		1984		934		1						6.24				0.53		0.46		0.01		934		5834		1.83		1.8316		1.332		1.332								934		3539						8.30										3539		0.61

		1985		6476		1						0.67				0.53		0.46		0.01		6475		4369		-0.39		0.0000		-0.724		0.000								6476		3139						7.73										3139		0.72

		1986		5376		1						0.39				0.53		0.46		0.01		5375		2103		-0.94		0.0000		-0.649		0.000								5376		2810		Inputs:				7.83										2810		1.34

		1987		4374		1						0.21				0.53		0.46		0.01		4374		918		-1.56		0.0000		-1.372		0.000								4374		1110						7.47										1110		1.21

		1988		6354		1						0.34				0.53		0.46		0.01		6354		2131		-1.09		0.0000		-1.050		0.000								6354		2224		Census Threshold		1920.000		Note: use of Median triggered										2224		1.04

		1989		5292		1						0.48				0.53		0.46		0.01		5292		2551		-0.73		0.0000		-0.281		0.000								5292		3997																3997		1.57

		1990		3394		1						0.36				0.53		0.46		0.01		3393		1234		-1.01		0.0000		-0.358		0.000								3394		2371																2371		1.92

		1991		659		1						1.24				0.53		0.46		0.01		658		816		0.21		0.2138		0.801		0.801								659		1468																1468		1.80

		1992		1172		1						1.01				0.53		0.46		0.01		1171		1179		0.01		0.0060		0.457		0.457								1172		1850																1850		1.57

		1993		3228		1						0.67				0.53		0.46		0.01		3228		2149		-0.41		0.0000		-0.111		0.000								3228		2890																2890		1.34

		1994		1820		1						1.47				0.53		0.46		0.01		1820		2678		0.39		0.3860		0.686		0.686								1820		3613		hatchery eff.		1												3613		1.35

		1995		574		1						3.63				0.53		0.46		0.01		573		2084		1.29		1.2898		1.499		1.499								574		2569																2569		1.23

		1996		1084		1						2.13				0.53		0.46		0.01		1084		2304		0.75		0.7538		0.532		0.532								1084		1846																1846		0.80

		1997		1251		1						2.60				0.53		0.46		0.01		1251		3248		0.95		0.9540		0.293		0.293								1251		1678																1678		0.52

		1998		3171		1						1.01				0.53		0.46		0.01		3170		3193		0.01		0.0000		-0.693		0.000								3171		1586																1586		0.50

		1999		2133		1						1.12				0.53		0.46		0.01		2133		2390		0.11		0.0000		-0.194		0.000								2133		1756																1756		0.73

		2000		2020		1						1.06				0.53		0.46		0.01		2020		2142		0.06		0.0000		0.196		0.000								2020		2458																2458		1.15

		2001		2596		1										0.53		0.46		0.01		2596

		2002		4008		1										0.53		0.46		0.01		4007																								1920		375

		2003		2283		1										0.53		0.46		0.01		2283

		2004		2526		1										0.53		0.46		0.01		2525

		2005		1749		1										0.53		0.46		0.01		1748

				1,920																		2536

												75%		3.68

												med		2.58

		Model

		O		(2.62 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Parameter for which a profile is to be created



WWMAI

		



Replacement



YRSAT

		Updated 4_20_07

		Grande Ronde Upper Mainstem Steelhead																																														1125

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj Returns

		1967		5422		1.00										0.53		0.46		0.01		5422		2323		-0.85		0.0000		-1.27		0.000		5422		4912		2105		5422		1164		Recent productivity		0.926		2.435		0.904		2.326						1516

		1968		1988		1.00										0.53		0.46		0.01		1988		3297		0.51		0.0000		0.33		0.000		1988		1801		2987		1988		2369		Standard error (ln)		0.210		0.332		0.217		0.248						2768

		1969		3343		1.00										0.53		0.46		0.01		3343		2700		-0.21		0.0000		-0.15		0.000		3343		3029		2446		3343		2176										1.94						2879

		1970		1401		1.00										0.53		0.46		0.01		1401		740		-0.64		0.0000		-0.01		0.000		1401		1269		671		1401		890		Abundance (geomean)				1226										1392

		1971		2304		1.00										0.53		0.46		0.01		2304		567		-1.40		0.0000		-0.66		0.000		2304		2087		536		2304		1726		Standard error (ln)				0.16										1197

		1972		2304		1.00										0.53		0.46		0.01		2304		998		-0.84		0.0000		-0.58		0.000		2304		2087		1042		2304		1633																1292

		1973		4473		1.00										0.53		0.46		0.01		4473		1663		-0.99		0.0000		-0.86		0.000		4473		4052		1809		4473		1991																1902

		1974		723		1.00										0.53		0.46		0.01		723		902		0.22		0.2212		0.66		0.663		723		655		1023		723		1215																1403

		1975		768		1.00										0.53		0.46		0.01		768		1478		0.65		0.6547		0.67		0.674		768		696		1478		768		3321		LN most recent years				7.51										1506

		1976		316		1.00										0.53		0.46		0.01		316		1878		1.78		1.7822		1.35		1.348		316		330		1875		316		1234						7.73										1216

		1977		1762		1.00										0.53		0.46		0.01		1762		699		-0.92		0.0000		-1.27		0.000		1762		1837		687		1762		437						6.69										495

		1978		1581		1.00										0.53		0.46		0.01		1581		1234		-0.25		0.0000		-0.14		0.000		1581		1811		1230		1581		978						6.64										1368

		1979		90		1.00										0.53		0.46		0.01		90		1232										90		90		1316		90		2398						7.40										1113		12.37

		1980		3072		1.00										0.53		0.46		0.01		3072		3361		0.09		0.0000		-0.30		0.000		3072		3072		3871		3072		2321						7.26										2268		0.74

		1981		542		1.00										0.53		0.46		0.01		542		4937		2.21		2.2092		1.77		1.769		542		535		5501		542		4233						7.36										3178		5.86

		1982		858		1.00										0.53		0.46		0.01		858		2913		1.22		1.2223		0.71		0.714		858		839		3091		858		1707						6.51										1752		2.04

		1983		1672		1.00										0.53		0.46		0.01		1672		2639		0.46		0.0000		0.04		0.000		1672		1681		2860		1672		1884		Inputs:				7.16										1746		1.04

		1984		633		1.00										0.53		0.46		0.01		633		1787		1.04		1.0378		0.54		0.538		633		787		1948		633		1291						6.85										1084		1.71

		1985		6461		1.00										0.53		0.46		0.01		6461		925		-1.94		0.0000		-2.27		0.000		6461		7381		997		6461		556		Census Threshold		1125												665		0.10

		1986		3253		1.00										0.53		0.46		0.01		3253		814		-1.39		0.0000		-1.10		0.000		3253		3419		876		3253		881																1088		0.33

		1987		2530		1.00										0.53		0.46		0.01		2530		1053		-0.88		0.0000		-0.69		0.000		2530		2719		1135		2530		2251																1273		0.50

		1988		2801		1.00										0.53		0.46		0.01		2801		1429		-0.67		0.0000		-0.63		0.000		2801		3061		1539		2801		1335																1491		0.53

		1989		949		0.68										0.53		0.46		0.01		647		1092		0.14		0.1404		0.59		0.590		949		697		1130		949		1475																1711		1.80

		1990		1536		0.82										0.53		0.46		0.01		1253		1232		-0.22		0.0000		0.43		0.000		1536		1352		1245		1536		2433																2368		1.54

		1991		542		0.54										0.53		0.46		0.01		295		1169		0.77		0.7686		1.36		1.356		542		313		1172		542		2211		hatchery eff.		1												2103		3.88

		1992		2395		0.80										0.53		0.46		0.01		1916		1512		-0.46		0.0000		-0.01		0.000		2395		2072		1518		2395		2603																2373		0.99

		1993		1175		0.75										0.53		0.46		0.01		878		2038		0.55		0.0000		0.85		0.000		1175		937		2041		1175		2945																2740		2.33

		1994		1627		0.82										0.53		0.46		0.01		1336		1519		-0.07		0.0000		0.23		0.000		1627		1349		1497		1627		1881																2050		1.26

		1995		1310		0.85										0.53		0.46		0.01		1115		889		-0.39		0.0000		-0.18		0.000		1310		1127		846		1310		1230																1096		0.84

		1996		1717		0.71										0.53		0.46		0.01		1217		1190		-0.37		0.0000		-0.59		0.000		1717		1211		1124		1717		1200																953		0.56

		1997		2440		0.75										0.53		0.46		0.01		1832		1285		-0.64		0.0000		-1.30		0.000		2440		1852		1207		2440		772																664		0.27

		1998		2756		0.83										0.53		0.46		0.01		2277		2026		-0.31		0.0000		-1.01		0.000		2756		2262		1884		2756		814				1582		1125										1006		0.37

		1999		1265		0.64										0.58		0.40		0.02		805		725		-0.56		0.0000		-0.86		0.000		1265		771		675		1265		393																533

		2000		1084		0.71										0.47		0.53		0.00		767		1042		-0.04		-0.0395		0.10		0.098		1084		726		971		1084		965																1196

		2001		1898		0.86										0.49		0.50		0.01		1629												1898		1537

		2002		1581		0.90										0.66		0.33		0.01		1424												1581		1326

		2003		1581		1.00										0.31		0.69		0.01		1574												1581		1462																				0

		2004		678		0.99										0.65		0.35		0.01		673												678		630																				6000

		2005		1310		0.99										0.53		0.46		0.01		1292												1310		1216

		2006		949		0.99										0.53		0.46		0.01		941												949		0

																																																												1125

				1582		0.86																1128.924103967

																												9.1088560886

																												3.3951048951

														75%		1.76												2.8230647709

																																																												887		0.10

														med		1.74																																												1137		0.50

																																																												1139		0.35

		Model																																																										1401		0.60

		O		(2.29 * min ( T, b))		0		Log Normal																				1.1506849315																																1783		1.39

																																																												1788		0.48

																												2.1568265683																																1832		1.03

		Parameter		Point estimate		Min		Max																																																				1837		0.42

		b		1500		10		10000																				0																																1982		2.32

		STAT1		1																																																								2009		0.53

																								0.3333333333				0																																2253		0.66

		0		0		0		0		0																																																		2593		0.80

		0		0		0		0		0																																																		2763		1.26

		0		0		0		0		0																																																		2773		3.78

		0		0		0		0		0																		0																																3797		3.27

		0		0		0		0		0																		0.9612546125																																3936		5.37

		0		0		0		0		0																																																		4137		1.00

		0		0		0		0		0																																																		4340		2.09

																																																												4754		3.00

																																																														1.0022386319



Matheson:
does not include age 6

Parameter for which a profile is to be created



YRSAT

		





YRTOP

		Updated 11_30_06																		Fish/redd		2.1

		uses adjusted redd counts from Prairie (Pratt Fk.), Wallowa, and Whiskey index areas

		For productivity estimate only, not able to expand to entire population																																		HR adj.		HR adj.

		Year		spawners		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj rtrns

		1970		233		1.00										0.53		0.46		0.01		233		178		-0.268		-0.268		0.015		0.015		233		211		162		233		214		Recent productivity		1.20		1.20		1.18		1.18				1.33		237

		1971		132		1.00										0.53		0.46		0.01		132		144		0.086		0.086		1.256		1.256		132		120		134		132		433		Standard error (ln)		0.17		0.17		0.19		0.19				3.22		463

		1972		247		1.00										0.53		0.46		0.01		247		76		-1.181		-1.181		-0.732		-0.732		247		224		79		247		124										1.72				1.57		119

		1973		121		1.00										0.53		0.46		0.01		121		91		-0.280		-0.280		-0.185		-0.185		121		110		100		121		110		Abundance (geomean)				172								1.10		101

		1974		147		1.00										0.53		0.46		0.01		147		69		-0.750		-0.750		-0.578		-0.578		147		133		77		147		91		Standard error (ln)				0.09								1.19		82

		1975		216		1.00										0.53		0.46		0.01		216		44		-1.582		-1.582		-0.772		-0.772		216		196		44		216		100														2.25		100

		1976		63		1.00										0.53		0.46		0.01		63		74		0.164		0.164		-0.255		-0.255		63		66		74		63		48														0.66		49

		1977		90		1.00										0.53		0.46		0.01		90		120		0.288		0.288		-0.165		-0.165		90		94		118		90		75														0.64		76

		1978		94		1.00										0.53		0.46		0.01		94		108		0.142		0.142		-0.086		-0.086		94		108		107		94		85		LN most recent years				4.61								0.80		86

		1979		42		1.00										0.53		0.46		0.01		42		84		0.688		0.688		1.288		1.288		42		42		94		42		172						4.81								1.82		152

		1980		46		1.00										0.53		0.46		0.01		46		121		0.969		0.969		0.457		0.457		46		46		143		46		86						5.17								0.60		73

		1981		105		1.00										0.53		0.46		0.01		105		172		0.496		0.496		0.234		0.234		105		104		189		105		145						5.25								0.77		133

		1982		138		1.00										0.53		0.46		0.01		138		221		0.470		0.470		-0.124		-0.124		138		135		235		138		130						5.37								0.55		122

		1983		75		1.00										0.53		0.46		0.01		75		241		1.169		1.169		0.751		0.751		75		75		261		75		172						5.42								0.66		159

		1984		92		1.00										0.53		0.46		0.01		92		193		0.741		0.741		0.330		0.330		92		114		210		92		139						5.43								0.66		128

		1985		153		1.00										0.53		0.46		0.01		153		144		-0.058		-0.058		-0.641		-0.641		153		175		156		153		87						5.37								0.56		81

		1986		193		1.00										0.53		0.46		0.01		193		91		-0.751		-0.751		-0.745		-0.745		193		203		98		193		99		Inputs:				5.24								1.01		92

		1987		252		1.00										0.53		0.46		0.01		252		77		-1.188		-1.188		-0.503		-0.503		252		271		83		252		164						4.84								1.98		152

		1988		231		1.00										0.53		0.46		0.01		231		83		-1.029		-1.029		-1.171		-1.171		231		252		89		231		77		Census Threshold		750.000										0.87		72

		1989		157		0.96										0.53		0.46		0.01		151		70		-0.802		-0.802		-0.536		-0.536		157		163		72		157		94														1.31		92

		1990		144		0.97										0.53		0.46		0.01		139		81		-0.579		-0.579		0.091		0.091		144		150		82		144		159														1.95		158

		1991		39		0.91										0.53		0.46		0.01		36		72		0.610		0.610		1.244		1.244		39		38		72		39		135														1.89		135

		1992		130		0.95										0.53		0.46		0.01		124		111		-0.155		-0.155		0.385		0.385		130		134		112		130		192														1.72		191

		1993		37		0.96										0.53		0.46		0.01		35		148		1.388		1.388		1.754		1.754		37		37		148		37		214														1.44		214

		1994		111		1.00										0.53		0.46		0.01		111		183		0.502		0.502		0.730		0.730		111		112		179		111		225		hatchery eff.		1										1.26		230

		1995		46		1.00										0.53		0.46		0.01		46		202		1.480		1.480		1.854		1.854		46		47		192		46		280														1.45		294

		1996		100		1.00										0.53		0.46		0.01		100		220		0.787		0.787		0.853		0.853		100		99		208		100		222														1.07		235

		1997		123		1.00										0.53		0.46		0.01		123		227		0.612		0.612		0.165		0.165		123		124		213		123		136														0.64		145

		1998		176		1.00										0.53		0.46		0.01		176		221		0.228		0.228		-0.610		-0.610		176		175		206		176		89														0.43		96

		1999		191		1.00										0.53		0.46		0.01		191		202		0.054		0.054		-0.487		-0.487		191		183		188		191		109														0.58		117

		2000		214		1.00										0.53		0.46		0.01		214		158		-0.303		-0.303		-0.309		-0.309		214		203		148		214		147														0.99		157

		2001		226		1.00										0.53		0.46		0.01		226												226		213

		2002		228		1.00										0.53		0.46		0.01		228												228		212

		2003		214		1.00										0.53		0.46		0.01		214												214		199

		2004		189		1.00										0.53		0.46		0.01		189												189		177

		2005		126		1.00										0.53		0.46		0.01		126												126		119

				134		0.99

																						172.4310341452

				redds

		1970		111

		1971		63

		1972		118

		1973		58

		1974		70

		1975		103

		1976		30

		1977		43

		1978		45

		1979		20

		1980		22

		1981		50

		1982		66

		1983		36

		1984		44

		1985		73

		1986		92

		1987		120

		1988		110

		1989		75

		1990		69

		1991		19

		1992		62

		1993		18

		1994		53

		1995		22

		1996		48

		1997		59

		1998		84

		1999		91

		2000		102

		2001		108

		2002		109

		2003		102

		2004		90

		2005		60



Matheson:
deleted.  Artifically high R/S

Parameter for which a profile is to be created



YRTOP

		1



Spawners

Adjusted Returns

Wallowa River (combined Prairie and Whisky) Steelhead
Dataset SAR Adjusted

1



YRNAC

		1



Spawners

Adjusted Returns

Wallowa River Steelhead
Dataset SAR Adjusted

1



YRUMA

		Updated 3_3_06

		Imnaha River Steelhead (Camp Creek)

		For evaluation of productivity only, no expansion factor to apply index areas to entire population

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj		adj. rtrns

		1966		227		1										0.53		0.46		0.01		227		113		-0.701		0.000		-1.219		0.000		227		206		102		227		61		Recent productivity		1.499		3.177		1.467		2.858

		1967		227		1										0.53		0.46		0.01		227		79		-1.050		0.000		-1.642		0.000		227		206		72		227		40		Standard error (ln)		0.258		0.236		0.199		0.131

		1968		23		1										0.53		0.46		0.01		23		17		-0.282		-0.282		-0.513		-0.513		23		21		16		23		12										1.81

		1969		50		1										0.53		0.46		0.01		50		20		-0.897		-0.897		-1.014		-1.014		50		45		18		50		16		Abundance (geomean)				68

		1970		97		1										0.53		0.46		0.01		97		19		-1.630		0.000		-1.347		0.000		97		88		17		97		23		Standard error (ln)				0.20

		1971		132		1										0.53		0.46		0.01		132		5		-3.223		0.000		-2.053		0.000		132		120		5		132		16

		1972		21		1										0.53		0.46		0.01		21		7		-1.058		-1.058		-0.609		-0.609		21		19		8		21		12

		1973		13		1										0.53		0.46		0.01		13		18		0.316		0.316		0.411		0.411		13		12		20		13		22

		1974		29		1										0.53		0.46		0.01		29		29		-0.016		-0.016		0.156		0.156		29		26		30		29		36		LN most recent years				3.50

		1975		8		1										0.53		0.46		0.01		8		51		1.853		1.853		2.663		2.663		8		7		51		8		115						3.69

		1976		2		1										0.53		0.46		0.01		2		46		3.143		3.143		2.725		2.725		2		2		46		2		30						4.16

		1977		13		1										0.53		0.46		0.01		13		17		0.285		0.285		-0.168		-0.168		13		14		17		13		11						3.18

		1978		23		1										0.53		0.46		0.01		23		25		0.078		0.078		-0.150		-0.150		23		26		25		23		20						4.49

		1979		34		1										0.53		0.46		0.01		34		33		-0.025		-0.025		0.575		0.575		34		34		37		34		67						4.33

		1980		71		1										0.53		0.46		0.01		71		54		-0.271		0.000		-0.783		0.000		71		71		63		71		38						4.79						32		0.60

		1981		19		1										0.53		0.46		0.01		19		86		1.512		1.512		1.250		1.250		19		19		95		19		73						5.31						66		0.77

		1982		15		1										0.53		0.46		0.01		15		111		2.002		2.002		1.408		1.408		15		15		118		15		65		Inputs:				4.66						61		0.55

		1983		36		1										0.53		0.46		0.01		36		169		1.548		1.548		1.130		1.130		36		36		184		36		121						4.16						111		0.66

		1984		29		1										0.53		0.46		0.01		29		176		1.804		1.804		1.393		1.393		29		36		192		29		127		Census Threshold		55.000								117		0.66

		1985		82		1										0.53		0.46		0.01		82		148		0.592		0.000		0.009		0.000		82		94		160		82		89												83		0.56

		1986		90		1										0.53		0.46		0.01		90		107		0.177		0.000		0.183		0.000		90		95		115		90		116												108		1.01

		1987		133		1										0.53		0.46		0.01		133		33		-1.386		0.000		-0.701		0.000		133		143		35		133		70												66		1.98

		1988		211		1										0.53		0.46		0.01		211		45		-1.535		0.000		-1.677		0.000		211		231		49		211		42												39		0.87

		1989		137		1										0.53		0.46		0.01		137		77		-0.577		0.000		-0.310		0.000		137		148		80		137		105												100		1.31

		1990		163		1										0.53		0.46		0.01		163		54		-1.105		0.000		-0.435		0.000		163		176		55		163		107		hatchery eff.		1								106		1.95

		1991		46		1										0.53		0.46		0.01		46		29		-0.449		-0.449		0.186		0.186		46		49		29		46		56												55		1.89

		1992		18		1										0.53		0.46		0.01		18		37		0.708		0.708		1.247		1.247		18		19		37		18		63												63		1.72

		1993		76		1										0.53		0.46		0.01		76		51		-0.399		0.000		-0.032		0.000		76		81		51		76		74												74		1.44

		1994		79		1										0.53		0.46		0.01		79		46		-0.548		0.000		-0.320		0.000		79		80		45		79		56												57		1.26

		1995		26		1										0.53		0.46		0.01		26		55		0.743		0.743		1.117		1.117		26		26		52		26		75												79		1.45

		1996		33		1										0.53		0.46		0.01		33		83		0.925		0.925		0.991		0.991		33		33		79		33		84												89		1.07

		1997		40		1										0.53		0.46		0.01		40		98		0.891		0.891		0.445		0.445		40		40		91		40		58												62		0.64

		1998		64		1										0.53		0.46		0.01		64		158		0.906		0.000		0.067		0.000		64		64		147		64		64				375								68		0.43

		1999		24		1										0.53		0.46		0.01		24		157		1.877		1.877		1.335		1.335		24		23		146		24		85												91		0.58

		2000		89		1										0.53		0.46		0.01		89												89		84

		2001		76		1										0.53		0.46		0.01		76												76		72

		2002		120		1										0.53		0.46		0.01		120												120		112

		2003		203		1										0.53		0.46		0.01		203												203		189

		2004		106		1										0.53		0.46		0.01		106												106		99

		2005		64		1										0.53		0.46		0.01		64												64		60

				55



Matheson:
expanded redds (redds*2.1) for combined 3 index areas.  NOT expanded to a total-population estimate)



Upper C sthd ages

		Updated 4/20/07

		Fifteenmile Steelhead

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		484		1						0.79										484		383		176		-0.24		0.0000		-1.014		0.000		484		553		413		484		189		Recent productivity		1.170		1.684		1.270		1.817		176		0.363

		1986		1109		1						0.42										1109		470		443		-0.86		0.0000		-0.917		0.000		1109		1165		506		1109		477		Standard error (ln)		0.189		0.291		0.174		0.202		443		0.400

		1987		1144		1						0.37										1144		424		922		-0.99		0.0000		-0.215		0.000		1144		1229		454		1144		989										3.14		922		0.806

		1988		340		1						1.56		0.08								340		529		524		0.44		0.4428		0.433		0.433		340		371		570		340		565		Abundance (geomean)				703						524		1.542

		1989		333		1						0.76		0.08		0.66						333		252		242		-0.28		-0.2767		-0.317		-0.317		333		358		263		333		252		Standard error (ln)				0.21						242		0.729

		1990		542		1						0.78		0.08		0.66		0.24				542		423		1196		-0.25		0.0000		0.791		0.000		542		585		428		542		1212												1196		2.206

		1991		291		1						0.91		0.08		0.66		0.24		0.02		291		265		618		-0.09		-0.0949		0.753		0.753		291		309		266		291		622												618		2.122

		1992		611		1						0.73		0.02		0.66		0.29		0.03		611		446		838		-0.32		0.0000		0.316		0.000		611		661		446		611		838												838		1.371

		1993		257		1						1.72		0.10		0.48		0.38		0.05		257		443		524		0.54		0.5437		0.711		0.711		257		275		445		257		525		LN most recent years				6.142						524		2.035

		1994		456		1						0.75		0.03		0.72		0.24		0.01		456		344		369		-0.28		0.0000		-0.213		0.000		456		461		336		456		360						6.021						369		0.808

		1995		257		1						2.21		0.15		0.59		0.23		0.03		257		569		697		0.79		0.7931		0.996		0.996		257		260		544		257		667						5.444						697		2.708

		1996		465		1						2.62		0.11		0.68		0.19		0.02		465		1216		1255		0.96		0.0000		0.993		0.000		465		462		1152		465		1189						6.738						1255		2.699

		1997		412		1						2.01		0.05		0.71		0.21		0.03		412		830		633		0.70		0.0000		0.430		0.000		412		416		778		412		594						6.830						633		1.537

		1998		231		1						5.58		0.06		0.63		0.29		0.02		231		1292		633		1.72		1.7196		1.007		1.007		231		230		1203		231		590						6.485						633		2.737

		1999		844		1						1.64		0.22		0.54		0.21		0.04		844		1385		717		0.49		0.0000		-0.164		0.000		844		808		1290		844		668						7.259						717		0.849

		2000		925		1								0.01		0.89		0.10		0.00		925														925		876												7.107

		2001		655		1								0.03		0.68		0.27		0.02		655														655		618								Inputs:				7.561

		2002		1421		1								0.08		0.66		0.24		0.02		1421														1421		1323												5.960

		2003		1220		1								0.08		0.66		0.24		0.02		1220														1220		1134								Census Threshold		375.000

		2004		1922		1								0.08		0.66		0.24		0.02		1922														1922		1799

		2005		388		1								0.08		0.66		0.24		0.02		388														388		365

				456																		967.1733059397

																																														Hatchery Eff.		1

																																										456		375

																																																130		3.547

																																																130		4.063

		Model																																														196		2.535

		O		(1.49 * min ( T, b))		0		Log Normal																																								223		1.714

																																																225		0.683

																																																251		0.985

		Parameter		Point estimate		Min		Max																																								271		2.350

		b		1000		10		10000																																		0.625						348		2.955

		STAT1		1																																												366		0.798

																																																379		1.194

																																																435		0.303

		0		0		0		0		0																																						479		1.848

		0		0		0		0		0																																						617		1.135

		0		0		0		0		0																																						791		0.470

		0		0		0		0		0																																						852		0.687

		0		0		0		0		0

		0		0		0		0		0																																								1.4894211653
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Upper C sthd ages

		



Brd to spawner

Returns (spawners)

Fifteenmile Steelhead



UCWEN

		

		Deschutes River Eastside from Eric Tinus, 6_19_07

		Deschutes Eastside Steelhead

																																								HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1990		1466		0.87						0.29		0.07		0.57		0.30		0.05		0.01		1270		432		1224		-1.22		0.000		-0.180		0.000		1466		1369		429		1466		432		Recent productivity		1.204		1.620		1.378		1.875		1224		0.835

		1991		1862		0.88						0.24		0.07		0.57		0.30		0.05		0.01		1640		447		1044		-1.43		0.000		-0.578		0.000		1862		1741		446		1862		447		Standard error (ln)		0.317		0.211		0.211		0.236		1044		0.561

		1992		1158		0.82						0.47		0.07		0.57		0.30		0.05		0.01		948		549		1033		-0.75		0.000		-0.115		0.000		1158		1025		536		1158		549										2.35		1033		0.892

		1993		583		0.51						1.23		0.07		0.57		0.30		0.05		0.01		299		718		848		0.21		0.208		0.375		0.375		583		319		703		583		718		Abundance (geomean)				1599				4.54		848		1.455

		1994		635		0.70						1.41		0.07		0.57		0.30		0.05		0.01		442		893		956		0.34		0.341		0.410		0.410		635		446		786		635		893		Standard error (ln)				0.32						956		1.506

		1995		740		0.59						2.45		0.07		0.57		0.30		0.05		0.01		436		1815		2224		0.90		0.898		1.101		1.101		740		441		1684		740		1815												2224		3.006

		1996		953		0.43						3.97		0.07		0.57		0.30		0.05		0.01		407		3786		3907		1.38		0.000		1.411		0.000		953		405		3536		953		3786												3907		4.101

		1997		1829		0.46						3.53		0.07		0.57		0.30		0.05		0.01		841		6448		4922		1.26		0.000		0.990		0.000		1829		850		6047		1829		6448												4922		2.692

		1998		1921		0.21						2.36		0.07		0.57		0.30		0.05		0.01		401		4542		2227		0.86		0.000		0.148		0.000		1921		398		4224		1921		4542						6.008						2227		1.159

		1999		2397		0.61						1.35		0.07		0.57		0.30		0.05		0.01		1472		3236		1675		0.30		0.000		-0.358		0.000		2397		1409		3012		2397		3236						6.734						1675		0.699

		2000		3341		0.49								0.07		0.57		0.30		0.05		0.01		1627														3341		1540												5.994

		2001		9801		0.84								0.07		0.57		0.30		0.05		0.01		8274														9801		7808												7.294

		2002		5957		0.78								0.07		0.57		0.30		0.05		0.01		4665														5957		4344												7.394

		2003		4888		0.82								0.07		0.57		0.30		0.05		0.01		3984														4888		3702												9.021

		2004		2754		0.71								0.07		0.57		0.30		0.05		0.01		1945														2754		1820												8.448

		2005		1274		0.87								0.07		0.57		0.30		0.05		0.01		1114														1274		1049												8.290

																																																				7.573

																																																				7.016

		median		1312		0.62																		3195.3144766874																								Census Threshold		750.000

																																																Hatchery eff.		1

		need to figure out census value!!!!!!!!!!!!1

																																																1312		750

		Model

		O		(1.02 * min ( T, b))		0		Log Normal																																										723		1.020

																																																		729		1.020

																																																		840		2.486

		Parameter		Point estimate		Min		Max																																										1027		3.952

		b		1500		10		10000																																										1313		0.775

		STAT1		1																																														1767		0.796

																																																		1795		1.441

																																																		1887		2.756

		0		0		0		0		0																																								1993		1.098

		0		0		0		0		0																																								2122		0.537
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Parameter for which a profile is to be created



UCWEN

		



Brd to spawner

Returns (spawners)

Deschutes Eastside Steelhead



UCWEN (hf=.3 same yrs)

		Updated 6_19_07

		Deschutes Westside Steelhead

		Deschutes River Westside from Eric Tinus, 6_19_07

																																								HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1978																																														Recent productivity		0.918		1.108		0.843		1.047

		1979																																														Standard error (ln)		0.181		0.189		0.161		0.154		adj. returns

		1980		436		0.94						1.57		0.07		0.57		0.30		0.05		0.01		410		683		345		0.45		0.449		-0.235		-0.235		436		410		797		436		683										1.75		345		0.7909580113

		1981		577		0.96						1.39		0.07		0.57		0.30		0.05		0.01		556		804		549		0.33		0.332		-0.050		-0.050		577		549		893		577		804						456						549		0.9514300729

		1982		839		0.97						0.94		0.07		0.57		0.30		0.05		0.01		816		789		360		-0.06		0.000		-0.845		0.000		839		798		838		839		789						0.22						360		0.4294914086

		1983		362		0.93						2.39		0.07		0.57		0.30		0.05		0.01		337		864		453		0.87		0.871		0.224		0.224		362		339		927		362		864												453		1.2513811076

		1984		701		0.88						0.89		0.07		0.57		0.30		0.05		0.01		616		626		405		-0.11		-0.113		-0.549		-0.549		701		766		678		701		626												405		0.5775732465

		1985		929		0.95						0.50		0.07		0.57		0.30		0.05		0.01		882		461		212		-0.70		0.000		-1.478		0.000		929		1007		493		929		461												212		0.2280082451

		1986		711		0.94						0.52		0.07		0.57		0.30		0.05		0.01		667		373		351		-0.65		-0.646		-0.704		-0.704		711		701		400		711		373						4.681						351		0.4944685921

		1987		1198		0.86						0.24		0.07		0.57		0.30		0.05		0.01		1026		289		629		-1.42		0.000		-0.644		0.000		1198		1103		307		1198		289						5.750						629		0.5249968957

		1988		898		0.76						0.31		0.07		0.57		0.30		0.05		0.01		683		280		277		-1.17		0.000		-1.177		0.000		898		747		299		898		280						5.913						277		0.3082157384

		1989		513		0.91						0.32		0.07		0.57		0.30		0.05		0.01		469		163		156		-1.15		-1.147		-1.187		-1.187		513		505		169		513		163						5.669						156		0.3051113685

		1990		486		0.90						0.38		0.07		0.57		0.30		0.05		0.01		435		185		523		-0.97		-0.966		0.075		0.075		486		469		184		486		185						6.140						523		1.0774701846

		1991		299		0.80						0.55		0.07		0.57		0.30		0.05		0.01		240		163		381		-0.61		-0.605		0.242		0.242		299		255		161		299		163						6.633						381		1.2736803215

		1992		525		0.72						0.36		0.07		0.57		0.30		0.05		0.01		380		189		355		-1.02		-1.022		-0.391		-0.391		525		411		187		525		189						6.850						355		0.6765215092

		1993		163		0.70						1.95		0.07		0.57		0.30		0.05		0.01		114		317		374		0.67		0.667		0.834		0.834		163		122		313		163		317						7.157						374		2.3013843064

		1994		284		0.73						1.24		0.07		0.57		0.30		0.05		0.01		206		351		375		0.21		0.212		0.280		0.280		284		208		337		284		351						6.178						375		1.3230831743

		1995		249		0.68						1.52		0.07		0.57		0.30		0.05		0.01		170		378		463		0.42		0.415		0.618		0.618		249		172		351		249		378						6.254						463		1.8559770422

		1996		154		0.70						3.72		0.07		0.57		0.30		0.05		0.01		108		573		591		1.31		1.315		1.346		1.346		154		107		529		154		573		Census Threshold		750.000								591		3.8436573315

		1997		417		0.75						1.96		0.07		0.57		0.30		0.05		0.01		314		818		624		0.67		0.673		0.403		0.403		417		318		763		417		818												624		1.49570491

		1998		648		0.57						1.55		0.07		0.57		0.30		0.05		0.01		370		1005		493		0.44		0.439		-0.274		-0.274		648		367		931		648		1005												493		0.7606053398

		1999		452		0.64						2.14		0.07		0.57		0.30		0.05		0.01		290		968		501		0.76		0.762		0.104		0.104		452		277		901		452		968												501		1.1094778492

		2000		653		0.71								0.07		0.57		0.30		0.05		0.01		464														653		439

		2001		914		0.83								0.07		0.57		0.30		0.05		0.01		760														914		717

		2002		1226		0.77								0.07		0.57		0.30		0.05		0.01		944														1226		879								Hatchery Eff.		1

		2003		1548		0.83								0.07		0.57		0.30		0.05		0.01		1283														1548		1192

		2004		611		0.79								0.07		0.57		0.30		0.05		0.01		482														611		451

		2005		594		0.88								0.07		0.57		0.30		0.05		0.01		520														594		490

				499		0.75																		745.6166417129

																																																		499		563

																														410

		Model

		O		(1.04 * min ( T, b))		0		Log Normal																																														157		3.8859090319

																																																						169		2.2612033381

																																																						257		1.8918956832

		Parameter		Point estimate		Min		Max																																														297		1.3221664495

		b		1500		10		10000																																														307		1.2628736841

		STAT1		1																																																		371		1.2363222514

																																																						424		1.5180459545

																																																						450		0.788779536

		0		0		0		0		0																																												493		1.0914211827

		0		0		0		0		0																																												493		1.043918964

		0		0		0		0		0																																												518		0.3105348292

		0		0		0		0		0																																												540		0.6670795251

		0		0		0		0		0																																												592		0.9559103089

		0		0		0		0		0																																												687		0.731965374

		0		0		0		0		0																																												725		0.5647772704

																																																						737		0.4827416065

																																																						879		0.42001685

		0		0																																																		920		0.3067859736

		10		0																																																		961		0.2221685388

		20		0																																																		1221		0.524508264

		30		0

		40		0

		50		0																																																				1.1868428767

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		315		0

		400		0

		440		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



UCWEN (hf=.3 same yrs)

		



Brd to spawner

Returns (spawners)

Deschutes Westside Steelhead



UCWEN (Heff=0.3)

		Updated 2_7_06

		John Day Lower Mainstem

		JDLMT -best				from Carmichael 10/14/05

						*disregards brood year 1979																																HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns		Adj. Brd Ret		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		3180		1.00								0.452		0.449		0.096		0.003		3180																								Recent productivity		1.242		2.851		1.176		2.990

		1966		6981		1.00								0.452		0.449		0.096		0.003		6981																								Standard error (ln)		0.288		0.342		0.242		0.235

		1967		5546		1.00								0.452		0.449		0.096		0.003		5546																																1.86

		1968		3784		1.00								0.452		0.449		0.096		0.003		3784		1518		1518																				Abundance (geomean)				1800

		1969		2981		1.00								0.452		0.449		0.096		0.003		2981		1906		1906																				Standard error (ln)				0.29

		1970		4648		1.00								0.452		0.449		0.096		0.003		4648		3193		3193

		1971				1.00								0.452		0.449		0.096		0.003				3520		3520

		1972		1378		1.00								0.452		0.449		0.096		0.003		1378		1569		1569

		1973		1635		1.00								0.452		0.449		0.096		0.003		1635		1444		1444																				LN most recent years				6.948

		1974		1512		1.00								0.452		0.449		0.096		0.003		1512		1716		1716																								6.815

		1975		4991		1.00								0.452		0.449		0.096		0.003		4991		1334		1334				0.000																				6.438

		1976		2797		1.00								0.452		0.449		0.096		0.003		2797		2309		2309				0.000																				7.547

		1977				1.00								0.452		0.449		0.096		0.003				2043		2043				0.000																				8.617

		1978		3176		1.00								0.452		0.449		0.096		0.003		3176		1781		1267																T		O						8.622

		1979		111		1.00								0.452		0.449		0.096		0.003		111		1946		3772		2.865		2.865		3.527		3.527		111		110		2195		111		4255						8.741

		1980		2329		1.00								0.452		0.449		0.096		0.003		2329		2749		1388		0.166		0.000		-0.518		0.000		2329		2329		3159		2329		1595						7.666						1387.601274712		0.5957351059

		1981		2420		1.00								0.452		0.449		0.096		0.003		2420		5525		3773		0.825		0.000		0.444		0.000		2420		2391		5935		2420		4053		Inputs:				7.230						3772.5612530879		1.5589261467

		1982		1714		1.00								0.452		0.449		0.096		0.003		1714		8654		3955		1.619		0.000		0.836		0.000		1714		1677		9230		1714		4218						6.334						3955.2797407188		2.3074312305

		1983		1815		1.00								0.452		0.449		0.096		0.003		1815		7493		3924		1.418		0.000		0.771		0.000		1815		1825		8098		1815		4241		Census Threshold		1688.000								3924.0696289184		2.1620447703

		1984		1916		1.00								0.452		0.449		0.096		0.003		1916		3776		2442		0.679		0.000		0.243		0.000		1916		2381		4107		1916		2656												2442.0793297484		1.2746960785

		1985		2521		1.00								0.452		0.449		0.096		0.003		2521		2154		989		-0.157		0.000		-0.936		0.000		2521		2880		2319		2521		1065												988.7819119366		0.3922482254

		1986		7468		1.00								0.452		0.449		0.096		0.003		7468		1716		1618		-1.471		0.000		-1.530		0.000		7468		7849		1842		7468		1736												1617.8984149416		0.2166351542

		1987		10557		1.00								0.452		0.449		0.096		0.003		10557		1515		3297		-1.942		0.000		-1.164		0.000		10557		11345		1625		10557		3538												3297.1051153771		0.3123141003

		1988		5546		1.00								0.452		0.449		0.096		0.003		5546		1348		1335		-1.415		0.000		-1.424		0.000		5546		6060		1447		5546		1433												1334.8842077798		0.2407029366

		1989		2366		1.00								0.452		0.449		0.096		0.003		2366		774		744		-1.117		0.000		-1.157		0.000		2366		2548		808		2366		776		hatchery eff.		1								744.0454216732		0.3145165076

		1990		2133		1.00								0.452		0.449		0.096		0.003		2133		703		1990		-1.110		0.000		-0.070		0.000		2133		2300		709		2133		2006												1989.6322722795		0.9327901645

		1991		1264		1.00								0.452		0.449		0.096		0.003		1264		898		2096		-0.342		-0.342		0.506		0.506		1264		1343		900		1264		2101												2095.7954328037		1.6579212484

		1992		1917		0.99								0.452		0.449		0.096		0.003		1889		945		1777		-0.707		0.000		-0.076		0.000		1917		2042		947		1917		1779												1776.7392114571		0.927048661

		1993		986		0.99								0.452		0.449		0.096		0.003		972		892		1054		-0.100		-0.100		0.066		0.066		986		1039		886		986		1047												1053.6513179138		1.0687035081

		1994		593		0.97								0.452		0.449		0.096		0.003		577		1682		1801		1.042		1.042		1.111		1.111		593		583		1614		593		1729												1800.6264107582		3.0367540008

		1995		806		0.94								0.452		0.449		0.096		0.003		755		3890		4765		1.575		1.575		1.778		1.778		806		764		3690		806		4520												4765.1152376392		5.9154921778

		1996		1115		0.93								0.452		0.449		0.096		0.003		1041		5597		5776		1.613		1.613		1.645		1.645		1115		1035		5281		1115		5451												5776.3297170002		5.1789330745

		1997		960		0.95								0.452		0.449		0.096		0.003		911		5527		4218		1.750		1.750		1.480		1.480		960		921		5177		960		3951												4218.3800985644		4.392126501

		1998		652		0.96								0.452		0.449		0.096		0.003		625		3929		1926		1.795		1.795		1.082		1.082		652		621		3648		652		1788												1926.0407948155		2.9520397477

		1999		1933		0.98								0.452		0.449		0.096		0.003		1894														1933		1814

		2000		6058		0.91								0.452		0.449		0.096		0.003		5524														6058		5230										1916

		2001		6096		0.91								0.452		0.449		0.096		0.003		5553														6096		5240

		2002		7231		0.87								0.452		0.449		0.096		0.003		6257														7231		5826										1687.5

		2003		2512		0.85								0.452		0.449		0.096		0.003		2134														2512		1983

		2004		1688		0.82								0.452		0.449		0.096		0.003		1380														1688		1291

		2005		671		0.84								0.452		0.449		0.096		0.003		563														671		531

				1916		0.90

				7231		0.82																2249.755247813																																		593		3.0367540008

				652																																																				652		2.9520397477

				2000.5018234122																		6257																																		806		5.9154921778

																						563																																		960		4.392126501

		Model										effective capacity				0						1800.2352076013																																		986		1.0687035081

		O		(2.99 * min ( T, b))		0		Log Normal																																																1115		5.1789330745

																																																								1264		1.6579212484

																																																								1714		2.3074312305

		Parameter		Point estimate		Min		Max																																																1815		2.1620447703

		b		1000		10		10000																																																1916		1.2746960785

		STAT1		1																																																				1917		0.927048661

																																																								2133		0.9327901645

																																																								2329		0.5957351059

		0		0		0		0		0																																														2366		0.3145165076

		0		0		0		0		0																																														2420		1.5589261467

		0		0		0		0		0																																														2521		0.3922482254

		0		0		0		0		0																																														5546		0.2407029366

		0		0		0		0		0																																														7468		0.2166351542

		0		0		0		0		0																																														10557		0.3123141003

		0		0		0		0		0

																																																										1.7207238664

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		250		0.000

		300		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		1750		0.000

		2050		0.000

		4000		0.000



Parameter for which a profile is to be created



UCWEN (Heff=0.3)

		



Brd to spawner

Returns (spawners)

John Day Lower Mainstem



UCMET

		Updated 2_7_06

		John Day North Fork

		JDNFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965												0.452		0.449		0.096		0.003																										Recent productivity		1.171		2.069		1.150		2.411

		1966		10235		1.00								0.452		0.449		0.096		0.003		10235																								Standard error (ln)		0.232		0.117		0.269		0.218

		1967		5928		1.00								0.452		0.449		0.096		0.003		5928																																1.81

		1968		2490		1.00								0.452		0.449		0.096		0.003		2490																								Abundance (geomean)				1740

		1969		5311		1.00								0.452		0.449		0.096		0.003		5311																								Standard error (ln)				0.13

		1970		2371		1.00								0.452		0.449		0.096		0.003		2371

		1971												0.452		0.449		0.096		0.003

		1972		3003		1.00								0.452		0.449		0.096		0.003		3003

		1973		1362		1.00								0.452		0.449		0.096		0.003		1362		1796		1796																				LN most recent years				7.591

		1974												0.452		0.449		0.096		0.003				1444		1444																								6.868

		1975												0.452		0.449		0.096		0.003				1762		1762																								6.886

		1976		2371		1.00								0.452		0.449		0.096		0.003		2371		2504		2504																								7.394

		1977		1940		1.00								0.452		0.449		0.096		0.003		1940		2303		2303																T		O						7.670

		1978		1868		1.00								0.452		0.449		0.096		0.003		1868		1719		1222		-0.083		0.000		-0.424		0.000		1868		2139		1716		1868		1221						7.710

		1979		757		1.00								0.452		0.449		0.096		0.003		757		1358		2633		0.585		0.585		1.247		1.247		757		754		1511		757		2929						8.145						2633.3076201385		3.478337905

		1980		2633		1.00								0.452		0.449		0.096		0.003		2633		3167		1599		0.185		0.000		-0.499		0.000		2633		2632		3606		2633		1820						7.922						1598.9318175216		0.6073496378

		1981		2390		1.00								0.452		0.449		0.096		0.003		2390		5041		3442		0.746		0.000		0.365		0.000		2390		2361		5527		2390		3774		Inputs:				7.191						3442.360340521		1.4403316479

		1982		2473		1.00								0.452		0.449		0.096		0.003		2473		4598		2101		0.620		0.000		-0.163		0.000		2473		2420		4893		2473		2237						7.239						2101.4980855525		0.8496777551

		1983		1153		1.00								0.452		0.449		0.096		0.003		1153		3383		1772		1.077		0.000		0.430		0.000		1153		1159		3657		1153		1915		Census Threshold		1125.000								1771.9157123579		1.5373551861

		1984		704		1.00								0.452		0.449		0.096		0.003		704		1521		984		0.770		0.770		0.334		0.334		704		875		1657		704		1071												983.677363362		1.3970348741

		1985		5264		1.00								0.452		0.449		0.096		0.003		5264		522		240		-2.310		0.000		-3.089		0.000		5264		6014		562		5264		258												239.8755103042		0.0455680164

		1986		4895		1.00								0.452		0.449		0.096		0.003		4895		563		531		-2.163		0.000		-2.222		0.000		4895		5145		604		4895		570												530.6301573258		0.1083959205

		1987		4754		1.00								0.452		0.449		0.096		0.003		4754		1240		2699		-1.344		0.000		-0.566		0.000		4754		5109		1336		4754		2908												2699.3824604784		0.5678454125

		1988		2603		1.00								0.452		0.449		0.096		0.003		2603		1460		1446		-0.579		0.000		-0.588		0.000		2603		2845		1566		2603		1551												1445.8071693898		0.5553403491

		1989		687		1.00								0.452		0.449		0.096		0.003		687		925		889		0.298		0.298		0.258		0.258		687		740		957		687		920		hatchery eff.		1								889.1348951687		1.294652078

		1990		369		1.00								0.452		0.449		0.096		0.003		369		955		2703		0.951		0.951		1.992		1.992		369		398		962		369		2723												2703.2606518398		7.3294114555

		1991		415		1.00								0.452		0.449		0.096		0.003		415		1274		2973		1.122		1.122		1.969		1.969		415		441		1273		415		2971												2972.84242539		7.1647418546

		1992		2185		0.99								0.452		0.449		0.096		0.003		2154		1425		2679		-0.427		0.000		0.204		0.000		2185		2328		1424		2185		2677												2678.6238904307		1.225953946

		1993		867		0.99								0.452		0.449		0.096		0.003		855		1036		1224		0.178		0.178		0.345		0.345		867		914		1031		867		1218												1224.4490061846		1.4119013523

		1994		1078		0.97								0.452		0.449		0.096		0.003		1050		1385		1483		0.251		0.251		0.319		0.319		1078		1060		1340		1078		1435												1483.1341098175		1.376162787

		1995		683		0.94								0.452		0.449		0.096		0.003		640		1922		2355		1.035		1.035		1.238		1.238		683		647		1827		683		2238												2354.5052448648		3.4487320034

		1996		2122		0.93								0.452		0.449		0.096		0.003		1981		2309		2383		0.084		0.000		0.116		0.000		2122		1970		2178		2122		2247												2383.096573284		1.1228701608

		1997		1013		0.95								0.452		0.449		0.096		0.003		961		2823		2155		1.025		1.025		0.755		0.755		1013		971		2641		1013		2016												2154.7244958609		2.1278736233

		1998		1021		0.96								0.452		0.449		0.096		0.003		978		2930		1437		1.054		1.054		0.341		0.341		1021		972		2723		1021		1335												1436.5740762055		1.4065334219

		1999		1660		0.98								0.452		0.449		0.096		0.003		1626														1660		1557										1115		1125

		2000		2350		0.91								0.452		0.449		0.096		0.003		2143														2350		2028

		2001		2448		0.91								0.452		0.449		0.096		0.003		2230														2448		2104

		2002		3828		0.90								0.452		0.449		0.096		0.003		3444														3828		3207

		2003		3093		0.89								0.452		0.449		0.096		0.003		2758														3093		2562																369		7.3294114555

		2004		1527		0.87								0.452		0.449		0.096		0.003		1328														1527		1243																415		7.1647418546

		2005		1602		0.87								0.452		0.449		0.096		0.003		1393														1602		1312																683		3.4487320034

																																																						687		1.294652078

				1115.15		0.92																2082.60																																704		1.3970348741

																																																						757		3.478337905

																																																						867		1.4119013523

																																																						1013		2.1278736233

		Model										effective capacity				0																																						1021		1.4065334219

		O		(2.41 * min ( T, b))		0		Log Normal																																														1078		1.376162787

																																																						1153		1.5373551861

																																																						2122		1.1228701608

		Parameter		Point estimate		Min		Max																																														2185		1.225953946

		b		1000		10		10000																																														2390		1.4403316479

		STAT1		1																																																		2473		0.8496777551

																																																						2603		0.5553403491

																																																						2633		0.6073496378

		0		0		0		0		0																																												4754		0.5678454125

		0		0		0		0		0																																												4895		0.1083959205

		0		0		0		0		0																																												5264		0.0455680164
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Matheson:
do not include this year, very high R/S value

Parameter for which a profile is to be created



UCMET

		



Brd to spawner

Returns (spawners)

John Day North Fork



UCMET (hf=.3 same yrs)

		Updated 2_7_06

		John Day Upper Mainstem

		JDUMA -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		1308		1								0.452		0.449		0.096		0.003		1308																								Recent productivity		1.065		2.231		1.046		2.137

		1966		5169		1								0.452		0.449		0.096		0.003		5169																								Standard error (ln)		0.233		0.231		0.206		0.329

		1967		4097		1								0.452		0.449		0.096		0.003		4097																																1.89

		1968		1420		1								0.452		0.449		0.096		0.003		1420		1377		1377																				Abundance (geomean)				524

		1969		1724		1								0.452		0.449		0.096		0.003		1724		1045		1045																				Standard error (ln)				0.14

		1970		1992		1								0.452		0.449		0.096		0.003		1992		1108		1108

		1971												0.452		0.449		0.096		0.003				1309		1309

		1972		1747		1								0.452		0.449		0.096		0.003		1747		1615		1615

		1973		1097		1								0.452		0.449		0.096		0.003		1097		1482		1482																				LN most recent years				5.889

		1974		951		1								0.452		0.449		0.096		0.003		951		685		685																								5.831

		1975		1239		1								0.452		0.449		0.096		0.003		1239		630		630																								6.557

		1976		1199		1								0.452		0.449		0.096		0.003		1199		861		861																								5.787

		1977		2157		1								0.452		0.449		0.096		0.003		2157		773		773																T		O						6.341

		1978		1078		1								0.452		0.449		0.096		0.003		1078		912		649		-0.167		0.000		-0.508		0.000		1078		1235		935		1078		665						6.335

		1979		215		1								0.452		0.449		0.096		0.003		215		1168		2265		1.692		1.692		2.354		2.354		215		214		1326		215		2571						7.204						2265.0496604461		10.5308077218

		1980		1031		1								0.452		0.449		0.096		0.003		1031		1808		913		0.562		0.000		-0.122		0.000		1031		1031		2088		1031		1054						6.605						912.5917988085		0.8852546292

		1981		701		1								0.452		0.449		0.096		0.003		701		2790		1905		1.381		1.381		0.999		0.999		701		693		3029		701		2069		Inputs:				6.284						1905.2830020187		2.7163150654

		1982		801		1								0.452		0.449		0.096		0.003		801		3470		1586		1.466		0.000		0.683		0.000		801		784		3701		801		1692						5.786						1585.7739025453		1.9794035609

		1983		964		1								0.452		0.449		0.096		0.003		964		3576		1873		1.311		0.000		0.664		0.000		964		970		3878		964		2031		Census Threshold		750.000								1872.8690947837		1.9421416737

		1984		1150		1								0.452		0.449		0.096		0.003		1150		2419		1564		0.743		0.000		0.307		0.000		1150		1430		2636		1150		1704												1564.3304954823		1.3598153732

		1985		2143		1								0.452		0.449		0.096		0.003		2143		1060		487		-0.704		0.000		-1.482		0.000		2143		2448		1142		2143		524												486.751631526		0.2271575278

		1986		3275		1								0.452		0.449		0.096		0.003		3275		1169		1102		-1.030		0.000		-1.089		0.000		3275		3442		1255		3275		1184												1102.4919180641		0.3366557085

		1987		3520		1								0.452		0.449		0.096		0.003		3520		1315		2862		-0.985		0.000		-0.207		0.000		3520		3783		1413		3520		3076												2862.2836368543		0.813094214

		1988		4235		1								0.452		0.449		0.096		0.003		4235		1209		1198		-1.253		0.000		-1.263		0.000		4235		4627		1298		4235		1285												1197.5242478092		0.2827996959

		1989		839		1								0.452		0.449		0.096		0.003		839		680		654		-0.209		0.000		-0.249		0.000		839		903		701		839		674		hatchery eff.		1								653.8751771299		0.7797693761

		1990		1321		1								0.452		0.449		0.096		0.003		1321		545		1542		-0.886		0.000		0.154		0.000		1321		1425		550		1321		1556												1541.7513990146		1.1667919427

		1991		853		1								0.452		0.449		0.096		0.003		853		281		655		-1.112		0.000		-0.265		0.000		853		906		281		853		656												654.8604945195		0.7674847809

		1992		1979		0.99								0.452		0.449		0.096		0.003		1950		385		723		-1.637		0.000		-1.006		0.000		1979		2108		385		1979		724												723.2002717143		0.365508869

		1993		535		0.99								0.452		0.449		0.096		0.003		528		503		595		-0.061		-0.061		0.106		0.106		535		564		501		535		593												594.664821088		1.1115784709

		1994		968		0.97								0.452		0.449		0.096		0.003		943		521		558		-0.620		0.000		-0.551		0.000		968		952		510		968		546												557.6965969038		0.5761116001

		1995		197		0.94				750				0.452		0.449		0.096		0.003		185		460		564		0.847		0.847		1.050		1.050		197		187		437		197		536												563.9948601571		2.8587781514

		1996		387		0.93								0.452		0.449		0.096		0.003		361		641		662		0.505		0.505		0.537		0.537		387		359		604		387		624												661.7396892031		1.7106804917

		1997		359		0.95								0.452		0.449		0.096		0.003		341		931		711		0.953		0.953		0.683		0.683		359		344		870		359		664												710.6605602477		1.9792157152

		1998		736		0.96				909				0.452		0.449		0.096		0.003		704		993		487		0.300		0.300		-0.413		-0.413		736		700		923		736		452												486.9154840444		0.6619838554

		1999		333		0.98								0.452		0.449		0.096		0.003		326														333		312

		2000		622		0.91								0.452		0.449		0.096		0.003		567														622		537										909		750

		2001		619		0.91								0.452		0.449		0.096		0.003		564														619		532

		2002		1494		0.90								0.452		0.449		0.096		0.003		1344														1494		1252

		2003		828		0.89								0.452		0.449		0.096		0.003		738														828		686

		2004		617		0.87								0.452		0.449		0.096		0.003		536														617		502

		2005		375		0.87								0.452		0.449		0.096		0.003		326														375		307												197		2.8587781514

																																																		215		10.5308077218

				908.79		0.92																628.17																												359		1.9792157152

																																																		387		1.7106804917

																																																		535		1.1115784709

																																																		701		2.7163150654

		Model										effective capacity				0																																		736		0.6619838554

		O		(1.73 * min ( T, b))		0		Log Normal																																										801		1.9794035609

																																																		839		0.7797693761

																																																		853		0.7674847809

		Parameter		Point estimate		Min		Max																																										964		1.9421416737

		b		1000		10		10000																																										968		0.5761116001

		STAT1		1																																														1031		0.8852546292

																																																		1150		1.3598153732

																																																		1321		1.1667919427

		0		0		0		0		0																																								1979		0.365508869

		0		0		0		0		0																																								2143		0.2271575278
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Parameter for which a profile is to be created



UCMET (hf=.3 same yrs)

		



Brd to spawner

Returns (spawners)

John Day Upper Mainstem



UCMET (Heff=0.3)

		Updated 2_7_06

		John Day Middle Fork

		JDMFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965												0.452		0.449		0.096		0.003																										Recent productivity		1.173		2.336		1.151		2.447

		1966		3289		1.00								0.452		0.449		0.096		0.003		3289																								Standard error (ln)		0.211		0.222		0.188		0.157

		1967		2102		1.00								0.452		0.449		0.096		0.003		2102																																1.89

		1968		970		1.00								0.452		0.449		0.096		0.003		970		1048		1048																				Abundance (geomean)				756

		1969		675		1.00								0.452		0.449		0.096		0.003		675		1067		1067																				Standard error (ln)				0.22

		1970		3036		1.00								0.452		0.449		0.096		0.003		3036		1575		1575

		1971												0.452		0.449		0.096		0.003				2238		2238

		1972		1265		1.00								0.452		0.449		0.096		0.003		1265		2891		2891

		1973		795		1.00								0.452		0.449		0.096		0.003		795		2682		2682																				LN most recent years				6.334

		1974		1181		1.00								0.452		0.449		0.096		0.003		1181		1326		1326																								6.079

		1975		1771		1.00								0.452		0.449		0.096		0.003		1771		649		649																								6.125

		1976		2446		1.00								0.452		0.449		0.096		0.003		2446		1074		1074																								6.852

		1977		3458		1.00								0.452		0.449		0.096		0.003		3458		1203		1203																T		O						6.972

		1978		2418		1.00								0.452		0.449		0.096		0.003		2418		999		711		-0.883		0.000		-1.224		0.000		2418		2769		1009		2418		717						6.967

		1979		337		1.00								0.452		0.449		0.096		0.003		337		971		1882		1.057		1.057		1.719		1.719		337		336		1086		337		2106						7.878						1881.5180353947		5.5771222366

		1980		815		1.00								0.452		0.449		0.096		0.003		815		1749		883		0.763		0.000		0.080		0.000		815		815		2000		815		1009						6.964						882.834686744		1.082840309

		1981		1318		1.00								0.452		0.449		0.096		0.003		1318		2950		2015		0.806		0.000		0.424		0.000		1318		1302		3206		1318		2189		Inputs:				6.840						2014.609081006		1.5287361314

		1982		1160		1.00								0.452		0.449		0.096		0.003		1160		3238		1480		1.027		0.000		0.244		0.000		1160		1135		3448		1160		1576						5.271						1479.8057678654		1.2760385254

		1983		884		1.00								0.452		0.449		0.096		0.003		884		3008		1576		1.224		0.000		0.578		0.000		884		889		3262		884		1708		Census Threshold		750								1575.5771326067		1.7816192936

		1984		739		1.00								0.452		0.449		0.096		0.003		739		2310		1494		1.140		1.140		0.704		0.704		739		918		2508		739		1622												1494.1046241028		2.0220227039

		1985		2373		1.00								0.452		0.449		0.096		0.003		2373		1192		547		-0.689		0.000		-1.467		0.000		2373		2711		1245		2373		572												547.1509564636		0.2305261808

		1986		3538		1.00								0.452		0.449		0.096		0.003		3538		1028		969		-1.236		0.000		-1.295		0.000		3538		3718		1104		3538		1041												969.3580153863		0.2739971696

		1987		2899		1.00								0.452		0.449		0.096		0.003		2899		1665		3625		-0.554		0.000		0.224		0.000		2899		3115		1793		2899		3904												3624.712964856		1.250458701

		1988		3471		1.00								0.452		0.449		0.096		0.003		3471		1726		1710		-0.699		0.000		-0.708		0.000		3471		3793		1855		3471		1837												1709.5306198482		0.4925656742

		1989		1433		1.00								0.452		0.449		0.096		0.003		1433		849		816		-0.523		0.000		-0.563		0.000		1433		1544		879		1433		845		hatchery eff.		1								816.0474948097		0.5694484558

		1990		961		1.00								0.452		0.449		0.096		0.003		961		701		1984		-0.315		0.000		0.725		0.000		961		1036		707		961		2002												1983.9528497662		2.0654360818

		1991		716		1.00								0.452		0.449		0.096		0.003		716		500		1166		-0.360		-0.360		0.488		0.488		716		760		501		716		1169												1165.9660406625		1.6284441909

		1992		2851		0.99								0.452		0.449		0.096		0.003		2810		497		935		-1.746		0.000		-1.115		0.000		2851		3038		498		2851		936												934.9261709936		0.3279857051

		1993		816		0.99								0.452		0.449		0.096		0.003		805		497		587		-0.497		0.000		-0.330		0.000		816		860		494		816		583												586.9113360511		0.7190758544

		1994		1008		0.97								0.452		0.449		0.096		0.003		981		737		789		-0.313		0.000		-0.245		0.000		1008		991		712		1008		762												789.0689447949		0.7829600714

		1995		480		0.94								0.452		0.449		0.096		0.003		450		1016		1245		0.750		0.750		0.953		0.953		480		455		966		480		1184												1244.8231274901		2.5940806315

		1996		604		0.93								0.452		0.449		0.096		0.003		564		1215		1254		0.699		0.699		0.731		0.731		604		560		1145		604		1181												1253.998774355		2.0768302634

		1997		460		0.95								0.452		0.449		0.096		0.003		436		1769		1350		1.347		1.347		1.077		1.077		460		441		1653		460		1261												1349.9794770527		2.9344747028

		1998		477		0.96								0.452		0.449		0.096		0.003		457		1762		864		1.306		1.306		0.593		0.593		477		454		1636		477		802				922		750						863.9088098078		1.8096070795

		1999		965		0.98								0.452		0.449		0.096		0.003		945														965		905

		2000		1169		0.91								0.452		0.449		0.096		0.003		1066														1169		1009

		2001		1164		0.91								0.452		0.449		0.096		0.003		1061														1164		1001

		2002		2933		0.90								0.452		0.449		0.096		0.003		2639														2933		2457

		2003		1187		0.89								0.452		0.449		0.096		0.003		1058														1187		983

		2004		1075		0.87								0.452		0.449		0.096		0.003		934														1075		875														337		5.5771222366

		2005		224		0.87								0.452		0.449		0.096		0.003		195														224		183														460		2.9344747028

																																																				477		1.8096070795

				922.45		0.92																																														480		2.5940806315

																						883.6735363315																														604		2.0768302634

																																																				716		1.6284441909

																																																				739		2.0220227039

		Model										effective capacity				0																																				815		1.082840309

		O		(2.45 * min ( T, b))		0		Log Normal																																												816		0.7190758544

																																																				884		1.7816192936

																																																				961		2.0654360818

		Parameter		Point estimate		Min		Max																																												1008		0.7829600714

		b		1000		10		10000																																												1160		1.2760385254

		STAT1		1																																																1318		1.5287361314

																																																				1433		0.5694484558

																																																				2373		0.2305261808

		0		0		0		0		0																																										2851		0.3279857051

		0		0		0		0		0																																										2899		1.250458701

		0		0		0		0		0																																										3471		0.4925656742

		0		0		0		0		0																																										3538		0.2739971696

		0		0		0		0		0

		0		0		0		0		0																																												1.3069512284
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Parameter for which a profile is to be created



UCMET (Heff=0.3)

		



Brd to spawner

Returns (spawners)

John Day Middle Fork



UCENT

		Updated 2_7_06

		John Day South Fork

		JDSFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		2557		1.00								0.452		0.449		0.096		0.003		2557		1336		1336																				Recent productivity		0.989		1.660		0.971		2.056

		1966		2729		1.00								0.452		0.449		0.096		0.003		2729		1258		1258																				Standard error (ln)		0.257		0.328		0.244		0.267

		1967		1221		1.00								0.452		0.449		0.096		0.003		1221		1234		1234																												1.83

		1968		76		1.00								0.452		0.449		0.096		0.003		76		1042		1042																				Abundance (geomean)				259

		1969		1436		1.00								0.452		0.449		0.096		0.003		1436		887		887																				Standard error (ln)				0.24

		1970		1254		1.00								0.452		0.449		0.096		0.003		1254		1118		1118

		1971		1254		1.00								0.452		0.449		0.096		0.003		1254		1117		1117

		1972		1306		1.00								0.452		0.449		0.096		0.003		1306		865		865

		1973		819		1.00								0.452		0.449		0.096		0.003		819		748		748																				LN most recent years				4.908

		1974		828		1.00								0.452		0.449		0.096		0.003		828		406		406																								5.152

		1975		1484		1.00								0.452		0.449		0.096		0.003		1484		347		347																								4.697

		1976		772		1.00								0.452		0.449		0.096		0.003		772		495		495																								4.631

		1977		1023		1.00								0.452		0.449		0.096		0.003		1023		662		662																T		O						5.571

		1978		588		1.00								0.452		0.449		0.096		0.003		588		811		577		0.322		0.000		-0.019		0.000		588		673		822		588		585						6.263

		1979		214		1.00								0.452		0.449		0.096		0.003		214		819		1588		1.344		1.344		2.006		2.006		214		213		916		214		1775						6.721						1588.2582662019		7.430456372

		1980		451		1.00								0.452		0.449		0.096		0.003		451		1058		534		0.852		0.000		0.168		0.000		451		451		1230		451		621						6.520						534.1062850095		1.1834855064

		1981		467		1.00								0.452		0.449		0.096		0.003		467		1316		899		1.035		0.000		0.654		0.000		467		462		1446		467		988		Inputs:				5.973						898.5523434583		1.9232881448

		1982		824		1.00								0.452		0.449		0.096		0.003		824		1546		706		0.629		0.000		-0.154		0.000		824		807		1653		824		756						5.146						706.4955872784		0.8569156879

		1983		821		1.00								0.452		0.449		0.096		0.003		821		1782		933		0.776		0.000		0.129		0.000		821		825		1931		821		1012		Census Threshold		375								933.4450755842		1.1374510088

		1984		687		1.00								0.452		0.449		0.096		0.003		687		1025		663		0.400		0.000		-0.036		0.000		687		854		1118		687		723												662.6872620623		0.9645361493

		1985		1423		1.00								0.452		0.449		0.096		0.003		1423		290		133		-1.589		0.000		-2.367		0.000		1423		1625		313		1423		143												133.3378172786		0.0937226503

		1986		1069		1.00								0.452		0.449		0.096		0.003		1069		345		326		-1.130		0.000		-1.189		0.000		1069		1123		370		1069		349												325.5627701277		0.3046204778

		1987		1947		1.00								0.452		0.449		0.096		0.003		1947		399		868		-1.585		0.000		-0.807		0.000		1947		2092		428		1947		931												868.358898695		0.4460786876

		1988		1958		1.00								0.452		0.449		0.096		0.003		1958		429		425		-1.518		0.000		-1.528		0.000		1958		2139		458		1958		454												424.9398581854		0.2170573164

		1989		239		1.00								0.452		0.449		0.096		0.003		239		417		401		0.555		0.555		0.515		0.515		239		258		431		239		414		hatchery eff.		1								400.6059425597		1.6731827287

		1990		332		1.00								0.452		0.449		0.096		0.003		332		325		920		-0.020		-0.020		1.020		1.020		332		358		328		332		929												920.149281913		2.7742023794

		1991		331		1.00								0.452		0.449		0.096		0.003		331		154		359		-0.768		-0.768		0.079		0.079		331		352		154		331		360												358.7832817465		1.0823911831

		1992		480		0.99								0.452		0.449		0.096		0.003		473		150		281		-1.165		0.000		-0.534		0.000		480		511		150		480		282												281.081130978		0.5861894647

		1993		372		0.99								0.452		0.449		0.096		0.003		367		138		163		-0.992		-0.992		-0.826		-0.826		372		392		138		372		163												162.9881238424		0.4379592831

		1994		536		0.97								0.452		0.449		0.096		0.003		522		123		131		-1.477		0.000		-1.408		0.000		536		528		119		536		127												131.1855478446		0.2445742465

		1995		180		0.94								0.452		0.449		0.096		0.003		168		217		266		0.192		0.192		0.394		0.394		180		170		206		180		252												266.3116630094		1.4836281114

		1996		145		0.93								0.452		0.449		0.096		0.003		135		436		450		1.101		1.101		1.133		1.133		145		135		411		145		424												450.2789232932		3.1044195773

		1997		182		0.95								0.452		0.449		0.096		0.003		173		676		516		1.312		1.312		1.042		1.042		182		175		632		182		483												516.0891892059		2.8350375521

		1998		115		0.96								0.452		0.449		0.096		0.003		110		719		353		1.838		1.838		1.125		1.125		115		109		668		115		327				459		375						352.7097651225		3.0801978985

		1999		105		0.98								0.452		0.449		0.096		0.003		103														105		98

		2000		288		0.91								0.452		0.449		0.096		0.003		263														288		249

		2001		576		0.91								0.452		0.449		0.096		0.003		525														576		495

		2002		922		0.90								0.452		0.449		0.096		0.003		830														922		773

		2003		761		0.89								0.452		0.449		0.096		0.003		679														761		631

		2004		452		0.87								0.452		0.449		0.096		0.003		393														452		368

		2005		197		0.87								0.452		0.449		0.096		0.003		172														197		162

				459		0.92																457.0230605323																														115		3.0801978985

																																																				145		3.1044195773

																																																				180		1.4836281114

																																																				182		2.8350375521

																																																				214		7.430456372

																																																				239		1.6731827287

		Model										effective capacity				0																																				331		1.0823911831

		O		(2.06 * min ( T, b))		0		Log Normal																																												332		2.7742023794

																																																				372		0.4379592831

																																																				451		1.1834855064

		Parameter		Point estimate		Min		Max																																												467		1.9232881448

		b		500		10		10000																																												480		0.5861894647

		STAT1		1																																																536		0.2445742465

																																																				687		0.9645361493

																																																				821		1.1374510088

		0		0		0		0		0																																										824		0.8569156879

		0		0		0		0		0																																										1069		0.3046204778

		0		0		0		0		0																																										1423		0.0937226503

		0		0		0		0		0																																										1947		0.4460786876

		0		0		0		0		0																																										1958		0.2170573164

		0		0		0		0		0

		0		0		0		0		0																																												1.4392105762
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Parameter for which a profile is to be created



UCENT

		



Brd to spawner

Returns (spawners)

John Day South Fork



UCOKA

		Updated 2_17_06

		Umatilla River Steelhead

		from carmichael 10/12/05

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1967		1,570		1.00								1%		56%		40%		4%		1,570		1,783		1,783																				Recent productivity		0.940		1.794		0.894		1.500

		1968		822		1.00								1%		56%		40%		4%		822		1,802		1,802																				Standard error (ln)		0.150		0.328		0.135		0.150

		1969		1,693		1.00								1%		56%		40%		4%		1,693		2,025		2,025																												2.02

		1970		2,030		1.00								1%		56%		40%		4%		2,030		2,160		2,160																				Abundance (geomean)				1472

		1971		1,797		1.00								1%		56%		40%		4%		1,797		2,017		2,017																				Standard error (ln)				0.11

		1972		1,756		1.00								1%		56%		40%		4%		1,756		1,806		1,806

		1973		1,817		1.00								1%		56%		40%		4%		1,817		1,802		1,802

		1974		2,332		1.00								1%		56%		40%		4%		2,332		2,492		2,492

		1975		1,917		1.00								1%		56%		40%		4%		1,917		2,141		2,141																				LN most recent years				6.663

		1976		2,238		1.00								1%		56%		40%		4%		2,238		1,648		1,648																								7.085

		1977		1,111		1.00								1%		56%		40%		4%		1,111		917		917																T		O						6.818

		1978		2,720		1.00								1%		56%		40%		4%		2,720		811		577		-1.21		0.0000		-1.551		0.000		2720		3115		824		2720		586						6.648

		1979		2,239		1.00								1%		56%		40%		4%		2,239		1,444		2,800		-0.44		0.0000		0.224		0.000		2239		2229		1654		2239		3207						6.928

		1980		2,091		1.00								1%		56%		40%		4%		2,091		2,300		1,161		0.10		0.0000		-0.588		0.000		2091		2091		2729		2091		1378						7.616

		1981		1,115		1.00				36				1%		56%		40%		4%		1,115		2,636		1,800		0.86		0.8603		0.479		0.479		1115		1102		2915		1115		1990						7.801						1799.7632236432		1.6141374203

		1982		609		1.00				79				1%		56%		40%		4%		609		2,641		1,207		1.47		1.4670		0.684		0.684		609		596		2808		609		1283						8.172						1206.9010046999		1.9817750488

		1983		974		1.00				152				1%		56%		40%		4%		974		2,525		1,322		0.95		0.9526		0.306		0.306		974		979		2728		974		1429		Inputs:				7.608						1322.4551728044		1.3577568509

		1984		1,998		1.00				107				1%		56%		40%		4%		1,998		1,943		1,257		-0.03		0.0000		-0.464		0.000		1998		2483		2111		1998		1365						7.602						1256.8438532485		0.6290509776

		1985		2,732		1.00				124				1%		56%		40%		4%		2,732		1,559		716		-0.56		0.0000		-1.339		0.000		2732		3121		1680		2732		771		Census Threshold		1125.000								715.9264991452		0.2620521593

		1986		2,487		1.00				69				1%		56%		40%		4%		2,487		1,017		959		-0.89		0.0000		-0.953		0.000		2487		2614		1093		2487		1031												959.1734480937		0.3856748887

		1987		2,911		1.00				148				1%		56%		40%		4%		2,911		1,144		2,491		-0.93		0.0000		-0.156		0.000		2911		3128		1230		2911		2678												2491.0511916705		0.8557372696

		1988		2,201		0.93				133				1%		56%		40%		4%		2,050		1,573		1,558		-0.34		0.0000		-0.345		0.000		2201		2240		1692		2201		1676												1558.1994301435		0.7079506725

		1989		2,179		0.84				150				1%		56%		40%		4%		1,841		1,105		1,062		-0.68		0.0000		-0.719		0.000		2179		1983		1155		2179		1110												1061.9810712406		0.487370845

		1990		1,301		0.96				92				1%		56%		40%		4%		1,247		874		2,473		-0.40		0.0000		0.642		0.000		1301		1345		883		1301		2501												2473.1347146993		1.9009490505

		1991		700		0.85				99				1%		56%		40%		4%		592		593		1,384		-0.17		-0.1655		0.682		0.682		700		629		595		700		1390		hatchery eff.		1								1384.3917772941		1.977702539

		1992		2,118		0.90				225				1%		56%		40%		4%		1,915		1,381		2,595		-0.43		0.0000		0.203		0.000		2118		2070		1380		2118		2593												2594.9613512797		1.2251942168

		1993		1,572		0.74								1%		56%		40%		4%		1,165		714		843		-0.79		0.0000		-0.623		0.000		1572		1245		716		1572		846												843.2418458534		0.5364133879

		1994		1,074		0.79								0%		53%		43%		5%		847		886		948		-0.19		-0.1928		-0.124		-0.124		1074		855		866		1074		927												948.3605793865		0.8830172992

		1995		1,298		0.60								3%		33%		53%		10%		783		1,155		1,414		-0.12		0.0000		0.086		0.000		1298		792		1099		1298		1346												1414.4214961982		1.0896929863

		1996		1,811		0.66								0%		78%		22%		0%		1,194		2,976		3,071		0.50		0.0000		0.528		0.000		1811		1187		2812		1811		2902												3071.0772615135		1.6957908678

		1997		2,215		0.41								2%		49%		42%		8%		914		2,211		1,687		-0.00		0.0000		-0.272		0.000		2215		924		2071		2215		1581												1687.403202586		0.7618073149

		1998		1,529		0.50								0%		61%		33%		5%		771		3,837		1,881		0.92		0.0000		0.207		0.000		1529		766		3570		1529		1750												1880.8320802775		1.2301060041

		1999		1,595		0.64								3%		57%		39%		1%		1,020		1,070		554		-0.40		0.0000		-1.058		0.000		1595		977		1001		1595		518												553.881367401		0.3472610454

		2000		2,621		0.77								0%		78%		22%		0%		2,030		2,582		2,582		-0.01		0.0000		-0.015		0.000		2621		1922		2790		2621		2790												2582		0.9851201831

		2001		3,353		0.73								0%		43%		52%		5%		2,444														3353		2306

		2002		5,172		0.68								0%		66%		31%		3%		3,542														5172		3298										1703		1125

		2003		2,822		0.71								1%		23%		72%		3%		2,015														2822		1872

		2004		3,109		0.64								0%		71%		28%		1%		2,003														3109		1875

				1,703		0.64																2345.0945599581

				1,125

																																																						609		1.9817750488

																																																						700		1.977702539

																																																						974		1.3577568509

																																																						1,074		0.8830172992

																																																						1,115		1.6141374203

		Model																																																				1,298		1.0896929863

		O		(1.5 * min ( T, b))		0		Log Normal																																														1,301		1.9009490505

																																																						1,529		1.2301060041

																																																						1,572		0.5364133879

		Parameter		Point estimate		Min		Max																																														1,595		0.3472610454

		b		1500		10		10000																																														1,811		1.6957908678

		STAT1		1																																																		1,998		0.6290509776

																																																						2,118		1.2251942168

																																																						2,179		0.487370845

		0		0		0		0		0																																												2,201		0.7079506725

		0		0		0		0		0																																												2,215		0.7618073149

		0		0		0		0		0																																												2,487		0.3856748887

		0		0		0		0		0																																												2,621		0.9851201831

		0		0		0		0		0																																												2,732		0.2620521593

		0		0		0		0		0																																												2,911		0.8557372696

		0		0		0		0		0

																																																								0.9589099965
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Parameter for which a profile is to be created



UCOKA

		



Brd to spawner

Returns (spawners)

Umatilla River Steelhead



Sockeye sum. (hvst adj)

		Updated 5_14_07

		Walla Walla River Steelhead

		walla walla best from carmichael

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1993		1228		99.8%								24%		66%		10%		0%		1225		474		561		-0.95		0.0000		-0.784		0.000		1228		1309		477		1228		474		Recent productivity		1.170		1.781		1.011		1.344		561		0.46

		1994		806		99.8%								21%		63%		14%		2%		804		525		562		-0.43		0.0000		-0.360		0.000		806		812				806		525		Standard error (ln)		0.261		0.245		0.164		0.116		562		0.70

		1995		654		98.8%								14%		73%		14%		0%		646		497		609		-0.27		-0.2736		-0.071		-0.071		654		653				654		497										2.02		609		0.93

		1996		549		98.0%								20%		67%		13%		1%		538		753		777		0.32		0.3163		0.348		0.348		549		535				549		753		Abundance (geomean)				650						777		1.42

		1997		447		98.2%								20%		67%		13%		1%		439		1128		861		0.93		0.9260		0.656		0.656		447		444				447		1128		Standard error (ln)				0.19						861		1.93

		1998		573		99.1%								20%		67%		13%		1%		568		1517		744		0.97		0.9736		0.261		0.261		573		564				573		1517												744		1.30

		1999		421		99.5%								20%		67%		13%		1%		419		1082		560		0.94		0.9439		0.285		0.285		421		401				421		1082												560		1.33

		2000		792		97.5%								20%		67%		13%		1%		772		618		618		-0.25		0.0000		-0.248		0.000		792		731				792		618												618		0.78

		2001		1172		95.4%								20%		67%		13%		1%		1118														1172		1055				1172		0		LN most recent years				6.29

		2002		1811		96.4%								20%		67%		13%		1%		1746														1811		1626												6.08

		2003		938		96.5%								20%		67%		13%		1%		905														938		841												6.34

		2004																																																6.04

		2005		281		96.1%																270																												6.65

																																																		7.02

																																																		7.47

																																																		6.81

				614																																										Inputs:

																																																		5.60

																																														Census Threshold		750

																																														hatchery eff.		1

																																																614		750

		Model

		O		(1.41 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1
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Matheson:
estimated

Matheson:
estimated

Parameter for which a profile is to be created



Sockeye sum. (hvst adj)

		



Brd to spawner

Returns (spawners)

Walla Walla River Steelhead



		Updated 2_27_06

		Satus Creek Steelhead								from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		849		1.00						0.48		0.08		0.53		0.39				849		404		-0.74		0.000		-1.543		0.000		849		970		437		849		200		Recent productivity		0.863		1.278		0.943		1.397		182		0.21		0.45

		1986		864		1.00						0.31		0.08		0.53		0.39				864		268		-1.17		0.000		-1.208		0.000		864		908		288		864		271		Standard error (ln)		0.189		0.148		0.197		0.146		258		0.30		0.96

		1987		955		0.98						0.54		0.08		0.53		0.39				939		516		-0.62		0.000		0.090		0.000		955		1009		556		955		1210										1.81		1044		1.09		2.02

		1988		1,101		0.92						0.62		0.08		0.53		0.39				1,008		678		-0.49		0.000		-0.576		0.000		1101		1102		730		1101		723		Abundance (geomean)				379						619		0.56		0.91

		1989		450		0.92						0.82		0.08		0.53		0.39				413		369		-0.20		-0.199		-0.259		-0.259		450		445		390		450		375		Standard error (ln)				0.17						347		0.77		0.94

		1990		304		0.89						0.84		0.08		0.53		0.39				272		255		-0.18		-0.175		0.900		0.900		304		293		260		304		735												747		2.46		2.93

		1991		268		0.88						0.86		0.08		0.53		0.39				235		232		-0.15		-0.146		0.736		0.736		268		249		233		268		544												559		2.09		2.42

		1992		1,060		0.89						0.19		0.08		0.53		0.39				941		203		-1.65		0.000		-0.987		0.000		1060		1017		204		1060		383												395		0.37		1.95

		1993		446		0.93						0.65		0.08		0.53		0.39				415		290		-0.43		-0.431		-0.229		-0.229		446		444		291		446		343		LN most recent years				5.729						355		0.80		1.22

		1994		197		0.97						1.71		0.08		0.53		0.39				192		337		0.54		0.538		0.641		0.641		197		194		331		197		354						4.928						374		1.90		1.11

		1995		340		0.90						1.06		0.08		0.53		0.39				308		361		0.06		0.060		0.299		0.299		340		311		345		340		423						5.593						458		1.35		1.27

		1996		158		0.87						2.36		0.08		0.53		0.39				138		373		0.86		0.859		0.925		0.925		158		137		353		158		364						5.855						399		2.52		1.07

		1997		310		0.87						2.00		0.08		0.53		0.39				269		622		0.70		0.696		0.434		0.434		310		272		581		310		444						5.816						478		1.54		0.77

		1998		413		0.84						2.00		0.08		0.53		0.39				349		826		0.69		0.693		-0.011		-0.011		413		347		769		413		377						5.986						408		0.99		0.49

		1999		353		0.95						1.75		0.08		0.53		0.39				336		617		0.56		0.558		-0.092		-0.092		353		321		574		353		297						5.849						322		0.91		0.52

		2000		408		0.97								0.08		0.53		0.39				398												408		377												6.939

		2001		353		0.98								0.08		0.53		0.39				347												353		327								Inputs:				6.472

		2002		1,040		0.99								0.08		0.53		0.39				1,032												1040		961												6.201

		2003		659		0.98								0.08		0.53		0.39				647												659		601								Census Threshold		750.000

		2004		496		0.99								0.08		0.53		0.39				493												496		462

				median		0.94																538.9153206476

				413

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08																																										413		750

		Model

		O		(1.397 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1
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Parameter for which a profile is to be created

Don Matheson:
values estimated by will cameron



		



Brd to spawner

Returns (spawners)

Satus Creek Steelhead



		Updated 2_27_06

		Toppenish Creek Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		222		1.00						0.30		0.00		0.34		0.66				222		66		-1.21		-1.213		-2.013		-2.013		222		254		71		222		33		Recent productivity		1.459		1.459		1.595		1.595		30		0.13		0.45

		1986		226		1.00						0.31		0.00		0.34		0.66				226		69		-1.19		-1.186		-1.224		-1.224		226		238		74		226		69		Standard error (ln)		0.282		0.282		0.303		0.303		66		0.29		0.96

		1987		249		0.98						0.80		0.00		0.34		0.66				245		199		-0.22		-0.223		0.482		0.482		249		263		215		249		468										1.75		403		1.62		2.02

		1988		287		0.92						0.66		0.00		0.34		0.66				263		189		-0.42		-0.415		-0.506		-0.506		287		287		204		287		202		Abundance (geomean)				322						173		0.60		0.91

		1989		118		0.92						0.90		0.00		0.34		0.66				108		107		-0.10		-0.102		-0.162		-0.162		118		117		111		118		106		Standard error (ln)				0.33						100		0.85		0.94

		1990		49		0.89						2.31		0.00		0.34		0.66				44		113		0.84		0.838		1.913		1.913		49		47		115		49		324												332		6.77		2.93

		1991		94		0.88						0.87		0.00		0.34		0.66				82		82		-0.14		-0.139		0.743		0.743		94		87		82		94		192												198		2.10		2.42

		1992		294		0.89						0.59		0.00		0.34		0.66				261		173		-0.53		-0.531		0.134		0.134		294		282		174		294		328												336		1.14		1.95

		1993		163		0.93						1.02		0.00		0.34		0.66				152		167		0.02		0.024		0.226		0.226		163		162		167		163		198		LN most recent years				4.86						204		1.25		1.22

		1994		85		0.97						2.09		0.00		0.34		0.66				83		177		0.74		0.736		0.840		0.840		85		84		172		85		184						4.04						197		2.32		1.11

		1995		143		0.90						2.48		0.00		0.34		0.66				129		354		0.91		0.908		1.146		1.146		143		131		336		143		412						5.45						450		3.14		1.27

		1996		65		0.87						14.48		0.00		0.34		0.66				57		941		2.67		2.673		2.740		2.740		65		56		889		65		917						4.88						1006		15.48		1.07

		1997		270		0.87						4.58		0.00		0.34		0.66				234		1,237		1.52		1.522		1.260		1.260		270		236		1157		270		883						5.31						952		3.52		0.77

		1998		156		0.84						4.70		0.00		0.34		0.66				132		733		1.55		1.547		0.843		0.843		156		131		682		156		334						6.07						362		2.32		0.49

		1999		212		0.95						3.42		0.00		0.34		0.66				202		726		1.23		1.230		0.580		0.580		212		193		678		212		351						7.10						379		1.79		0.52

		2000		446		0.97								0.00		0.34		0.66				435												446		412												7.13

		2001		1,229		0.98								0.00		0.34		0.66				1,208												1229		1140								Inputs:				6.13

		2002		1,261		0.99								0.00		0.34		0.66				1,252												1261		1165												6.76

		2003		469		0.98								0.00		0.34		0.66				460												469		428								Census Threshold		375.000

		2004		870		0.99								0.00		0.34		0.66				865												870		810

				median																		764.9

				163		0.99

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08

		Model

		O		(1.59 * min ( T, b))		0		Log Normal

																																														163		375

		Parameter		Point estimate		Min		Max

		b		250		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		143		0

		204		0

		251		0

		268		0

		315		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Toppenish Creek Steelhead



		Updated 2_27_06

		Naches River Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		691		1.00						0.42		0.00		0.34		0.66				691		294		-0.86		-0.856		-1.656		-1.656		691		789		317		691		145		Recent productivity		1.020		1.020		1.115		1.115		132		0.19		0.45

		1986		703		1.00						0.37		0.00		0.34		0.66				703		259		-1.00		-0.997		-1.035		-1.035		703		739		277		703		261		Standard error (ln)		0.223		0.223		0.224		0.224		250		0.36		0.96

		1987		777		0.98						0.49		0.00		0.34		0.66				764		384		-0.71		-0.706		-0.001		-0.001		777		821		413		777		899										1.75		776		1.00		2.02

		1988		895		0.92						0.43		0.00		0.34		0.66				820		384		-0.85		-0.847		-0.938		-0.938		895		896		412		895		408		Abundance (geomean)				472						350		0.39		0.91

		1989		366		0.92						0.64		0.00		0.34		0.66				336		234		-0.45		-0.447		-0.507		-0.507		366		362		243		366		234		Standard error (ln)				0.23						220		0.60		0.94

		1990		304		0.89						0.78		0.00		0.34		0.66				272		237		-0.25		-0.248		0.827		0.827		304		293		240		304		679												695		2.29		2.93

		1991		289		0.88						0.65		0.00		0.34		0.66				253		187		-0.44		-0.438		0.444		0.444		289		269		187		289		437												451		1.56		2.42

		1992		510		0.89						0.49		0.00		0.34		0.66				453		252		-0.70		-0.704		-0.038		-0.038		510		489		254		510		478												491		0.96		1.95

		1993		373		0.93						0.82		0.00		0.34		0.66				347		306		-0.20		-0.197		0.004		0.004		373		371		306		373		362		LN most recent years				5.60						375		1.00		1.22

		1994		179		0.97						1.79		0.00		0.34		0.66				174		320		0.58		0.582		0.686		0.686		179		176		311		179		333						4.96						355		1.99		1.11

		1995		299		0.90						1.49		0.00		0.34		0.66				270		446		0.40		0.400		0.639		0.639		299		273		424		299		519						5.74						566		1.89		1.27

		1996		163		0.87						5.03		0.00		0.34		0.66				142		819		1.61		1.615		1.681		1.681		163		142		774		163		798						5.72						876		5.37		1.07

		1997		358		0.87						3.61		0.00		0.34		0.66				310		1,292		1.28		1.283		1.021		1.021		358		314		1207		358		921						5.80						994		2.78		0.77

		1998		360		0.84						2.68		0.00		0.34		0.66				304		966		0.99		0.987		0.283		0.283		360		302		899		360		441						6.23						478		1.33		0.49

		1999		346		0.95						2.39		0.00		0.34		0.66				329		826		0.87		0.870		0.220		0.220		346		315		771		346		399						6.89						431		1.25		0.52

		2000		521		0.97								0.00		0.34		0.66				508												521		481												7.28

		2001		1,000		0.98								0.00		0.34		0.66				983												1000		928								Inputs:				6.56

		2002		1,465		0.99								0.00		0.34		0.66				1,454												1465		1354												6.79

		2003		723		0.98								0.00		0.34		0.66				710												723		659								Census Threshold		1125.000

		2004		892		0.99								0.00		0.34		0.66				887												892		830

																												1125

				median																		855.0453910388

				360		0.94																																						Note: Reduced capacity by 37% to

																																												adj. to current (Tieton & Cowiche not supporting prod)

																																												Hatchery eff.		1

																																				691

																																				703

																																				764

				updated to match output in cell z8 3/7/08																																820

																																				336								360		1125

		Model																																		272

		O		(1.12 * min ( T, b))		0		Log Normal																												253

																																				453

																																				347

		Parameter		Point estimate		Min		Max																												174

		b		500		10		10000																												270

		STAT1		1																																142

																																				310

																																				304

																																				329

		0		0		0		0		0																										508

		0		0		0		0		0																										983

		0		0		0		0		0																										1454

		0		0		0		0		0																										710

		0		0		0		0		0																										887

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		351		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Naches River Steelhead



		Updated 2_27_06						recent opening of habitat, capacity not yet fully utilized

		Upper Yakima River Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		139		0.98						0.41		0.00		0.34		0.66				137		57		-0.90		-0.899		-1.699		-1.699		139		156		61		139		28		Recent productivity		1.024		1.024		1.119		1.119		25		0.183		0.45

		1986		142		0.98						0.44		0.00		0.34		0.66				139		63		-0.81		-0.810		-0.847		-0.847		142		146		67		142		63		Standard error (ln)		0.224		0.224		0.219		0.219		61		0.429		0.96

		1987		157		0.98						0.57		0.00		0.34		0.66				154		89		-0.56		-0.565		0.140		0.140		157		165		96		157		209										1.75		180		1.151		2.02

		1988		181		0.98						0.35		0.00		0.34		0.66				177		64		-1.04		-1.044		-1.134		-1.134		181		194		68		181		68		Abundance (geomean)				85						58		0.322		0.91

		1989		74		0.98						0.49		0.00		0.34		0.66				72		37		-0.70		-0.703		-0.763		-0.763		74		78		38		74		36		Standard error (ln)				0.22						34		0.466		0.94

		1990		49		0.98						0.75		0.00		0.34		0.66				48		37		-0.28		-0.284		0.791		0.791		49		52		38		49		106												109		2.205		2.93

		1991		72		0.98						0.74		0.00		0.34		0.66				71		54		-0.30		-0.296		0.586		0.586		72		75		54		72		125												130		1.797		2.42

		1992		107		0.92						0.49		0.00		0.34		0.66				99		52		-0.72		-0.723		-0.058		-0.058		107		107		52		107		98												101		0.944		1.95

		1993		45		1.00						1.26		0.00		0.34		0.66				45		57		0.23		0.229		0.430		0.430		45		48		57		45		67		LN most recent years				3.69						69		1.538		1.22

		1994		32		1.00						1.52		0.00		0.34		0.66				32		49		0.42		0.420		0.523		0.523		32		32		47		32		51						4.11						54		1.687		1.11

		1995		42		0.96						1.28		0.00		0.34		0.66				40		54		0.25		0.249		0.488		0.488		42		40		51		42		62						3.85						68		1.628		1.27

		1996		62		0.98						2.03		0.00		0.34		0.66				61		127		0.71		0.709		0.776		0.776		62		61		120		62		124						4.12						136		2.172		1.07

		1997		47		1.00						4.87		0.00		0.34		0.66				47		229		1.58		1.583		1.321		1.321		47		48		214		47		164						3.74						177		3.746		0.77

		1998		62		1.00						2.89		0.00		0.34		0.66				62		179		1.06		1.062		0.357		0.357		62		61		166		62		82						4.09						88		1.430		0.49

		1999		42		1.00						4.14		0.00		0.34		0.66				42		174		1.42		1.421		0.771		0.771		42		40		162		42		84						5.09						91		2.161		0.52

		2000		60		1.00								0.00		0.34		0.66				60												60		56												5.58

		2001		171		0.95								0.00		0.34		0.66				162												171		153												4.90

		2002		267		0.99								0.00		0.34		0.66				265												267		246												5.27

		2003		140		0.96								0.00		0.34		0.66				134												140		124								Census Threshold		1125.000

		2004		197		0.99								0.00		0.34		0.66				195												197		182

				median																		146.1554605748

				62		0.98

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08

		Model

		O		(1.19 * min ( T, b))		0		Log Normal

																																														62		1125

		Parameter		Point estimate		Min		Max

		b		250		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		353		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Upper Yakima River Steelhead



		

		Wild Origin Age composition: Priest Rapids Sampling Program

		Run Yr		Brood Year		3		4		5		6+7

		1976		1977		0.011		0.362		0.477		0.150

		1977		1978		0.011		0.362		0.477		0.150

		1978		1979		0.011		0.362		0.477		0.150

		1979		1980		0.011		0.362		0.477		0.150				Used 86-95 return year averages

		1980		1981		0.011		0.362		0.477		0.150

		1981		1982		0.011		0.362		0.477		0.150

		1982		1983		0.011		0.362		0.477		0.150

		1983		1984		0.011		0.362		0.477		0.150

		1984		1985		0.011		0.362		0.477		0.150

		1985		1986		0.011		0.362		0.477		0.150

		1986		1987		0.031		0.344		0.516		0.109

		1987		1988		0.014		0.500		0.400		0.086

		1988		1989		0.010		0.378		0.561		0.051

		1989		1990		0.000		0.340		0.515		0.144

		1990		1991		0.013		0.260		0.558		0.169

		1991		1992		0.025		0.509		0.365		0.101

		1992		1993		0.000		0.234		0.531		0.234				WDFW Annual Priest Rapids Samping memoranda

		1993		1994		0.000		0.309		0.436		0.255

		1994		1995		0.000		0.286		0.469		0.245

		1995		1996		0.016		0.460		0.413		0.111

		1996		1997		0.029		0.571		0.314		0.086

		1997		1998		0.029		0.571		0.314		0.086

		1998		1999		0.044		0.516		0.385		0.055

		1999		2000		0.008		0.508		0.413		0.071

		2000		2001		0.249		0.348		0.364		0.040

		2001		2002		0.027		0.549		0.384		0.040

		2002		2003		0.011		0.147		0.718		0.124				Priest Rapids sampling summary excel spreadsheet from A. Murdoch WDFW

		2003		2004		0.088		0.695		0.195		0.022

		2004		2005		0.022		0.486		0.457		0.036

		2005		2006		0.011		0.333		0.608		0.048

		2006		2007		0.048		0.389		0.452		0.111

		86-95 avg.				0.011		0.362		0.477		0.150



Parameter for which a profile is to be created



		updated 7/5/07 (Revised run recon from A. Murdoch, WDFW and assumed pre-spawning mort of 10% is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River														Age error corrected 1/3/07 (prev. used incorrect data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.362		1.848		0.340		0.837				0

		1978		776		0.20		-99		1300		0.35		0.01		0.36		0.48		0.15		152		272		385		-1.049		0.000		-0.702		0.000		776		347		384		776		544		Standard error (ln)		0.251		0.251		0.165		0.212				776

		1979		304		0.33		-99		452		1.26		0.01		0.36		0.48		0.15		100		382		312		0.228		0.228		0.024		0.024		304		226		549		304		448										2.13				304				312		1.02

		1980		819		0.20		-99		1201		0.63		0.01		0.36		0.48		0.15		163		520		273		-0.455		0.000		-1.100		0.000		819		727		718		819		376		Abundance (geomean)				559								819				273		0.33

		1981		420		0.20		-99		1617		1.63		0.01		0.36		0.48		0.15		83		684		312		0.488		0.488		-0.296		-0.296		420		151		876		420		400		Standard error (ln)				0.22								420				312		0.74

		1982		853		0.22		-99		827		0.99		0.01		0.36		0.48		0.15		192		846		351		-0.008		0.000		-0.888		0.000		853		283		996		853		413														853				351		0.41

		1983		1692		0.17		-99		1019		0.53		0.01		0.36		0.48		0.15		288		890		536		-0.642		0.000		-1.150		0.000		1692		381		990		1692		596														1692				536		0.32

		1984		5619		0.08		-99		2449		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-1.418		0.000		-1.697		0.000		5619		655		1509		5619		1142														5619				1030		0.18

		1985		4507		0.11		-99		3009		0.19		0.01		0.36		0.48		0.15		481		868		727		-1.647		0.000		-1.824		0.000		4507		639		955		4507		801		LN most recent years				5.5								4507				727		0.16

		1986		5895		0.15		-99		2606		0.10		0.01		0.36		0.48		0.15		882		618		690		-2.256		0.000		-2.145		0.000		5895		1141		681		5895		760						5.5								5895				690		0.12

		1987		4493		0.17		-99		1819		0.12		0.03		0.34		0.52		0.11		776		523		583		-2.150		0.000		-2.043		0.000		4493		854		579		4493		645						5.5								4493				583		0.13

		1988		4032		0.35		-99		791		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.676		0.000		-1.379		0.000		4032		1582		830		4032		1117						5.9								4032				1016		0.25

		1989		2566		0.35		-99		542		0.13		0.01		0.38		0.56		0.05		901		328		968		-2.058		0.000		-0.975		0.000		2566		993		348		2566		1030						6.5								2566				968		0.38

		1990		2181		0.39		-99		428		0.12		0.00		0.34		0.52		0.14		842		255		1546		-2.147		0.000		-0.344		0.000		2181		927		266		2181		1614						7.6								2181				1546		0.71

		1991		1324		0.33		-99		259		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.665		0.000		0.001		0.000		1324		475		264		1324		1397						6.7								1324				1325		1.00

		1992		1999		0.40		-99		383		0.13		0.03		0.51		0.36		0.10		799		267		1080		-2.014		0.000		-0.615		0.000		1999		891		280		1999		1135						6.5								1999				1080		0.54

		1993		3165		0.16		-99		668		0.07		0.00		0.23		0.53		0.23		509		236		525		-2.597		0.000		-1.797		0.000		3165		557		242		3165		539		Inputs:				6.7								3165				525		0.17

		1994		1164		0.24		-99		220		0.23		0.00		0.31		0.44		0.25		278		269		325		-1.467		0.000		-1.276		0.000		1164		288		268		1164		325						6.8								1164				325		0.28

		1995		1746		0.16		-99		218		0.18		0.00		0.29		0.47		0.24		273		310		251		-1.728		0.000		-1.941		0.000		1746		285		301		1746		243		Census Threshold		750										1746				251		0.14

		1996		1300		0.28		-99		175		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.901		0.000		-1.528		0.000		1300		390		507		1300		271														1300				282		0.22

		1997		463		0.52		-99		71		2.37		0.03		0.57		0.31		0.09		242		1098		357		0.864		0.864		-0.259		-0.259		463		250		1042		463		339														463				357		0.77

		1998		602		0.42		-99		75		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.132		1.132		0.421		0.421		602		254		1768		602		868														602				917		1.52

		1999		343		0.70		-99		36		0.97		0.04		0.52		0.38		0.05		241		334		192		-0.027		-0.027		-0.579		-0.579		343		236																				343				192		0.56

		2000		1030		0.35		-99		64		0.85		0.01		0.51		0.41		0.07		365		878		291		-0.159		0.000		-1.263		0.000		1030		352																				1030				291		0.28

		2001		1655		0.42		-99		74				0.25		0.35		0.36		0.04		696												0.000		1655		669								Hatchery Effectiveness		1										1655				0		0.00

		2002		5000		0.39		-99		217				0.03		0.55		0.38		0.04		1947														5000		1842																				5000

		2003		2598		0.33		-99		72				0.01		0.15		0.72		0.12		851														2598		803																				2598

		2004		2948		0.22		-99		76				0.09		0.69		0.19		0.02		653														2948		622																				2948

		2005		3608		0.23		-99		119				0.02		0.49		0.46		0.04		813																																				3608

		2006		2219		0.41				88				0.01		0.33		0.61		0.05		911								0.537		20		-0.178		1719																						2219

		2007												0.05		0.39		0.45		0.11

																														1.7108799535				0.836791283														3187		750

				1,719		0.40																957

																																																										1719

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(0.873 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0
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		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01





		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		updated 7/5/07 (Revised run recon from A. Murdoch, WDFW and assumed pre-spawning mort of 10% is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River														Age error corrected 1/3/07 (prev. used incorrect data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.743		1.327		0.692		1.376				0

		1978		776		0.20		-99		-99		0.35		0.01		0.36		0.48		0.15		152		272		385		-0.221		-0.221		0.126				339		347		384		339		544		Standard error (ln)		0.236		0.252		0.138		0.275				339

		1979		304		0.33		-99		-99		1.26		0.01		0.36		0.48		0.15		100		382		312		0.864		0.864		0.660		0.660		161		226		549		161		448										2.13				161				312		1.02

		1980		819		0.20		-99		-99		0.63		0.01		0.36		0.48		0.15		163		520		273		0.368		0.368		-0.277				360		727		718		360		376		Abundance (geomean)				559								360				273		0.33

		1981		420		0.20		-99		-99		1.63		0.01		0.36		0.48		0.15		83		684		312		1.311		1.311		0.527		0.527		184		151		876		184		400		Standard error (ln)				0.22								184				312		0.74

		1982		853		0.22		-99		-99		0.99		0.01		0.36		0.48		0.15		192		846		351		0.774		0.774		-0.106				390		283		996		390		413														390				351		0.41

		1983		1692		0.17		-99		-99		0.53		0.01		0.36		0.48		0.15		288		890		536		0.227		0.227		-0.281				709		381		990		709		596														709				536		0.32

		1984		5619		0.08		-99		-99		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-0.377		0.000		-0.656				1984		655		1509		1984		1142														1984				1030		0.18

		1985		4507		0.11		-99		-99		0.19		0.01		0.36		0.48		0.15		481		868		727		-0.666		0.000		-0.843				1689		639		955		1689		801		LN most recent years				5.5								1689				727		0.16

		1986		5895		0.15		-99		-99		0.10		0.01		0.36		0.48		0.15		882		618		690		-1.351		0.000		-1.240				2386		1141		681		2386		760						5.5								2386				690		0.12

		1987		4493		0.17		-99		-99		0.12		0.03		0.34		0.52		0.11		776		523		583		-1.284		0.000		-1.177				1891		854		579		1891		645						5.5								1891				583		0.13

		1988		4032		0.35		-99		-99		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.072		0.000		-0.774				2202		1582		830		2202		1117						5.9								2202				1016		0.25

		1989		2566		0.35		-99		-99		0.13		0.01		0.38		0.56		0.05		901		328		968		-1.453		0.000		-0.370				1400		993		348		1400		1030						6.5								1400				968		0.38

		1990		2181		0.39		-99		-99		0.12		0.00		0.34		0.52		0.14		842		255		1546		-1.585		0.000		0.217				1244		927		266		1244		1614						7.6								1244				1546		0.71

		1991		1324		0.33		-99		-99		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.028		-1.028		0.638				700		475		264		700		1397						6.7								700				1325		1.00

		1992		1999		0.40		-99		-99		0.13		0.03		0.51		0.36		0.10		799		267		1080		-1.470		0.000		-0.071				1159		891		280		1159		1135						6.5								1159				1080		0.54

		1993		3165		0.16		-99		-99		0.07		0.00		0.23		0.53		0.23		509		236		525		-1.712		0.000		-0.911				1306		557		242		1306		539		Inputs:				6.7								1306				525		0.17

		1994		1164		0.24		-99		-99		0.23		0.00		0.31		0.44		0.25		278		269		325		-0.706		-0.706		-0.515				544		288		268		544		325						6.8								544				325		0.28

		1995		1746		0.16		-99		-99		0.18		0.00		0.29		0.47		0.24		273		310		251		-0.835		-0.835		-1.048				715		285		301		715		243		Census Threshold		750										715				251		0.14

		1996		1300		0.28		-99		-99		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.204		-0.204		-0.831				648		390		507		648		271														648				282		0.22

		1997		463		0.52		-99		-99		2.37		0.03		0.57		0.31		0.09		242		1098		357		1.271		1.271		0.148		0.148		308		250		1042		308		339														308				357		0.77

		1998		602		0.42		-99		-99		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.658		1.658		0.948		0.948		355		254		1768		355		868														355				917		1.52

		1999		343		0.70		-99		-99				0.04		0.52		0.38		0.05		241		334		192		0.207		0.207		-0.345		-0.345		272		236																				272				192		0.56

		2000		1030		0.35		-99		-99				0.01		0.51		0.41		0.07		365		878		291		0.441		0.441		-0.662				565		352																				565				291		0.28

		2001		1655		0.42		-99		-99				0.25		0.35		0.36		0.04		696												0.000		984		669								Hatchery Effectiveness		0.3										984				0		0.00

		2002		5000		0.39		-99		-99				0.03		0.55		0.38		0.04		1947														2863		1842																				2863

		2003		2598		0.33		-99		-99				0.01		0.15		0.72		0.12		851														1375		803																				1375

		2004		2948		0.22		-99		-99				0.09		0.69		0.19		0.02		653														1342		622																				1342

		2005		3608		0.23		-99		-99				0.02		0.49		0.46		0.04		813																																				1652

		2006		2219		0.41								0.01		0.33		0.61		0.05		911								0.326		20		0.319		712																						1303

																														1.384773439				1.3763058957														3187		750

				1,719		0.40																957

																																																										712

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(1.438 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177
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		30		0.00
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		480		0.00

		550		0.00

		650		0.00

		750		0.00

		850		0.00

		900		0.00

		1000		0.00

		1500		0.00

		2000		0.00

		2500		0.00

		3000		0.00

		3500		0.00

		4000		0.00

		4500		0.00

		5000		0.00

		5500		0.00

		6000		0.00

		6500		0.00

		7000		0.00

		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		updated 7/5/07 (pre-spawning mort is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River										BEST				Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.743		1.327		0.692		0.870				0

		1978		776		0.20		-99		-99		0.35		0.01		0.36		0.48		0.15		152		272		385		-0.221		-0.221		0.126		0.126		339		347		384		339		544		Standard error (ln)		0.236		0.252		0.138		0.193				339

		1979		304		0.33		-99		-99		1.26		0.01		0.36		0.48		0.15		100		382		312		0.864		0.864		0.660		0.660		161		226		549		161		448										1.80				161				312		1.02

		1980		819		0.20		-99		-99		0.63		0.01		0.36		0.48		0.15		163		520		273		0.368		0.368		-0.277		-0.277		360		727		718		360		376		Abundance (geomean)				510								360				273		0.33

		1981		420		0.20		-99		-99		1.63		0.01		0.36		0.48		0.15		83		684		312		1.311		1.311		0.527		0.527		184		151		876		184		400		Standard error (ln)				0.22								184				312		0.74

		1982		853		0.22		-99		-99		0.99		0.01		0.36		0.48		0.15		192		846		351		0.774		0.774		-0.106		-0.106		390		283		996		390		413														390				351		0.41

		1983		1692		0.17		-99		-99		0.53		0.01		0.36		0.48		0.15		288		890		536		0.227		0.227		-0.281		-0.281		709		381		990		709		596														709				536		0.32

		1984		5619		0.08		-99		-99		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-0.377		0.000		-0.656		0.000		1984		655		1509		1984		1142														1984				1030		0.18

		1985		4507		0.11		-99		-99		0.19		0.01		0.36		0.48		0.15		481		868		727		-0.666		0.000		-0.843		0.000		1689		639		955		1689		801		LN most recent years				5.5								1689				727		0.16

		1986		5895		0.15		-99		-99		0.10		0.01		0.36		0.48		0.15		882		618		690		-1.351		0.000		-1.240		0.000		2386		1141		681		2386		760						5.5								2386				690		0.12

		1987		4493		0.17		-99		-99		0.12		0.03		0.34		0.52		0.11		776		523		583		-1.284		0.000		-1.177		0.000		1891		854		579		1891		645						5.5								1891				583		0.13

		1988		4032		0.35		-99		-99		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.072		0.000		-0.774		0.000		2202		1582		830		2202		1117						5.9								2202				1016		0.25

		1989		2566		0.35		-99		-99		0.13		0.01		0.38		0.56		0.05		901		328		968		-1.453		0.000		-0.370		0.000		1400		993		348		1400		1030						6.5								1400				968		0.38

		1990		2181		0.39		-99		-99		0.12		0.00		0.34		0.52		0.14		842		255		1546		-1.585		0.000		0.217		0.000		1244		927		266		1244		1614						7.6								1244				1546		0.71

		1991		1324		0.33		-99		-99		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.028		-1.028		0.638		0.638		700		475		264		700		1397						6.7								700				1325		1.00

		1992		1999		0.40		-99		-99		0.13		0.03		0.51		0.36		0.10		799		267		1080		-1.470		0.000		-0.071		0.000		1159		891		280		1159		1135						6.5								1159				1080		0.54

		1993		3165		0.16		-99		-99		0.07		0.00		0.23		0.53		0.23		509		236		525		-1.712		0.000		-0.911		0.000		1306		557		242		1306		539		Inputs:				6.7								1306				525		0.17

		1994		1164		0.24		-99		-99		0.23		0.00		0.31		0.44		0.25		278		269		325		-0.706		-0.706		-0.515		-0.515		544		288		268		544		325						6.8								544				325		0.28

		1995		1746		0.16		-99		-99		0.18		0.00		0.29		0.47		0.24		273		310		251		-0.835		-0.835		-1.048		-1.048		715		285		301		715		243		Census Threshold		750										715				251		0.14

		1996		1300		0.28		-99		-99		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.204		-0.204		-0.831		-0.831		648		390		507		648		271														648				282		0.22

		1997		463		0.52		-99		-99		2.37		0.03		0.57		0.31		0.09		242		1098		357		1.271		1.271		0.148		0.148		308		250		1042		308		339														308				357		0.77

		1998		602		0.42		-99		-99		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.658		1.658		0.948		0.948		355		254		1768		355		868														355				917		1.52

		1999		343		0.70		-99		-99				0.04		0.52		0.38		0.05		241		334		192		0.207		0.207		-0.345		-0.345		272		236		317		272		182														272				192		0.56

		2000		1030		0.35		-99		-99				0.01		0.51		0.41		0.07		365		878		291		0.441		0.441		-0.662		-0.662		565		352		796		565		264														565				291		0.28

		2001		1655		0.42		-99		-99				0.25		0.35		0.36		0.04		696														984		669								Hatchery Effectiveness		0.3										984				0		0.00

		2002		5000		0.39		-99		-99				0.03		0.55		0.38		0.04		1947														2863		1842																				2863

		2003		2598		0.33		-99		-99				0.01		0.15		0.72		0.12		851														1375		803																				1375

		2004		2948		0.22		-99		-99				0.09		0.69		0.19		0.02		653														1342		622																				1342

		2005		3608		0.23		-99		-99				0.02		0.49		0.46		0.04		813														1652		778																				1652

		2006		2219		0.41								0.01		0.33		0.61		0.05		911																																				1303

																																																3187		750

				1,719		0.40																957														712

																																																										712

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(0.90 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177

		10		0.00

		20		0.00

		30		0.00

		40		0.00

		50		0.00

		70		0.00

		90		0.00

		110		0.00

		150		0.00

		200		0.00

		250		0.00

		300		0.00

		315		0.00

		400		0.00

		480		0.00

		550		0.00

		650		0.00

		750		0.00

		850		0.00

		900		0.00

		1000		0.00

		1500		0.00

		2000		0.00

		2500		0.00

		3000		0.00

		3500		0.00

		4000		0.00

		4500		0.00

		5000		0.00

		5500		0.00

		6000		0.00

		6500		0.00

		7000		0.00

		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				2853		0.23		0.01		0.36		0.48		0.15		40		79		57		-1.449		-1.449		-1.775		-1.775		336		99		123		336		89		Recent productivity		0.193		0.398		0.176		0.276				336

		1978		932		0.12				2849		0.09		0.01		0.36		0.48		0.15		111		80		113		-2.456		0.000		-2.109		0.000		932		255		113		932		160		Standard error (ln)		0.166		0.560		0.138		0.286				932

		1979		22		0.12				1342		2.86		0.01		0.36		0.48		0.15		3		62		51		1.050		1.050		0.846		0.846		22		6		87		22		71										2.13				22

		1980		627		0.12				1963		0.15		0.01		0.36		0.48		0.15		75		93		49		-1.912		-1.912		-2.557		-2.557		627		334		125		627		66		Abundance (geomean)				242								627

		1981		385		0.12				2116		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.959		-0.959		-1.743		-1.743		385		83		190		385		87		Standard error (ln)				0.24								385				67		0.18

		1982		892		0.12				1973		0.19		0.01		0.36		0.48		0.15		106		167		69		-1.674		0.000		-2.554		0.000		892		157		200		892		83														892				69		0.08

		1983		913		0.08				3023		0.23		0.01		0.36		0.48		0.15		71		212		128		-1.458		0.000		-1.966		0.000		913		94		237		913		142														913				128		0.14

		1984		2,909		0.02				9285		0.14		0.01		0.36		0.48		0.15		46		421		319		-1.932		0.000		-2.211		0.000		2909		71		467		2909		353														2909				319		0.11

		1985		2,934		0.03				10502		0.12		0.01		0.36		0.48		0.15		89		358		300		-2.103		0.000		-2.280		0.000		2934		118		394		2934		330		LN most recent years				4.99								2934				300		0.10

		1986		4,188		0.05				10021		0.08		0.01		0.36		0.48		0.15		218		344		384		-2.500		0.000		-2.389		0.000		4188		282		378		4188		423						4.22								4188				384		0.09

		1987		2,839		0.04				6402		0.11		0.03		0.34		0.52		0.11		103		316		352		-2.194		0.000		-2.087		0.000		2839		114		350		2839		390						4.87								2839				352		0.12

		1988		1,528		0.26				349		0.27		0.01		0.50		0.40		0.09		399		417		562		-1.297		0.000		-1.000		0.000		1528		445		461		1528		620						5.55								1528				562		0.37

		1989		1,155		0.25				286		0.12		0.01		0.38		0.56		0.05		294		144		426		-2.080		0.000		-0.996		0.000		1155		324		154		1155		455						5.81								1155				426		0.37

		1990		1,334		0.28				301		0.07		0.00		0.34		0.52		0.14		373		94		569		-2.656		0.000		-0.853		0.000		1334		411		98		1334		593						6.32								1334				569		0.43

		1991		914		0.32				216		0.08		0.01		0.26		0.56		0.17		291		73		384		-2.533		0.000		-0.867		0.000		914		319		76		914		403						6.22								914				384		0.42

		1992		2,131		0.24				463		0.04		0.03		0.51		0.36		0.10		510		85		343		-3.224		0.000		-1.825		0.000		2131		568		89		2131		359						6.47								2131				343		0.16

		1993		1,615		0.15				401		0.07		0.00		0.23		0.53		0.23		235		114		253		-2.654		0.000		-1.854		0.000		1615		257		117		1615		260		Inputs:				6.19								1615				253		0.16

		1994		590		0.20				130		0.19		0.00		0.31		0.44		0.25		115		112		135		-1.664		-1.664		-1.474		-1.474		590		119		111		590		134						6.04								590				135		0.23

		1995		674		0.16				92		0.28		0.00		0.29		0.47		0.24		107		188		152		-1.275		-1.275		-1.488		-1.488		674		112		182		674		147		Census Threshold		750										674				152		0.23

		1996		234		0.30				42		1.19		0.02		0.46		0.41		0.11		71		279		149		0.175		0.175		-0.452		-0.452		234		76		268		234		143														234				149		0.64

		1997		1,482		0.10				219		0.27		0.03		0.57		0.31		0.09		147		393		128		-1.328		0.000		-2.451		0.000		1482		152		373		1482		121														1482				128		0.09

		1998		2,058		0.03				244		0.37		0.03		0.57		0.31		0.09		68		762		374		-0.994		0.000		-1.705		0.000		2058		69		721		2058		354														2058				374		0.18

		1999		1,417		0.09				142		0.16		0.04		0.52		0.38		0.05		131		232		134		-1.809		0.000		-2.361		0.000		1417		128		220		1417		127														1417				134		0.09

		2000		1,886		0.14				109		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.996		0.000		-2.100		0.000		1886		246																				1886				231		0.12

		2001		3,325		0.10				150				0.25		0.35		0.36		0.04		332		550		550		-1.799		0.000		-1.799		0.000		3325		319								hatchery eff.		1										3325

		2002		9,743		0.06				412				0.03		0.55		0.38		0.04		554														9743		524																				9743

		2003		4,555		0.11				152				0.01		0.15		0.72		0.12		503														4555		475																				4555

		2004		4,849		0.13				150				0.09		0.69		0.19		0.02		645														4849		614																				4849

		2005		4,107		0.12				178				0.02		0.49		0.46		0.04		488														4107		467																				4107

		2006		2,982		0.14				159				0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						1376

																						492.9087550793																										1610		750

				1,376		0.10

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.274 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0																																																		0.6359491244
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		20		0.000
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		150		0.000
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		250		0.000

		300		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		2000		0.000

		2500		0.000

		3000		0.000

		3500		0.000

		4000		0.000

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Methow Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				-99		0.23		0.01		0.36		0.48		0.15		40		79		57		-0.491		-0.491		-0.817		-0.817		129		99		123		129		89		Recent productivity		0.488		0.881		0.443		0.636				129

		1978		932		0.12				-99		0.09		0.01		0.36		0.48		0.15		111		80		113		-1.498		-1.498		-1.151				358		255		113		358		160		Standard error (ln)		0.171		0.502		0.109		0.227				358

		1979		22		0.12				-99		2.86		0.01		0.36		0.48		0.15		3		62		51		2.008		2.008		1.804		1.804		8		6		87		8		71										2.13				8

		1980		627		0.12				-99		0.15		0.01		0.36		0.48		0.15		75		93		49		-0.954		-0.954		-1.598		-1.598		240		334		125		240		66		Abundance (geomean)				242								240

		1981		385		0.12				-99		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.001		-0.001		-0.784		-0.784		148		83		190		148		87		Standard error (ln)				0.24								148				67		0.18

		1982		892		0.12				-99		0.19		0.01		0.36		0.48		0.15		106		167		69		-0.716				-1.596				342		157		200		342		83														342				69		0.08

		1983		913		0.08				-99		0.23		0.01		0.36		0.48		0.15		71		212		128		-0.422				-0.930				324		94		237		324		142														324				128		0.14

		1984		2,909		0.02				-99		0.14		0.01		0.36		0.48		0.15		46		421		319		-0.764				-1.043				905		71		467		905		353														905				319		0.11

		1985		2,934		0.03				-99		0.12		0.01		0.36		0.48		0.15		89		358		300		-0.968				-1.144				943		118		394		943		330		LN most recent years				4.99								943				300		0.10

		1986		4,188		0.05				-99		0.08		0.01		0.36		0.48		0.15		218		344		384		-1.411				-1.300				1409		282		378		1409		423						4.22								1409				384		0.09

		1987		2,839		0.04				-99		0.11		0.03		0.34		0.52		0.11		103		316		352		-1.071				-0.965				924		114		350		924		390						4.87								924				352		0.12

		1988		1,528		0.26				-99		0.27		0.01		0.50		0.40		0.09		399		417		562		-0.569				-0.271				737		445		461		737		620						5.55								737				562		0.37

		1989		1,155		0.25				-99		0.12		0.01		0.38		0.56		0.05		294		144		426		-1.342				-0.259				552		324		154		552		455						5.81								552				426		0.37

		1990		1,334		0.28				-99		0.07		0.00		0.34		0.52		0.14		373		94		569		-1.954				-0.152				662		411		98		662		593						6.32								662				569		0.43

		1991		914		0.32				-99		0.08		0.01		0.26		0.56		0.17		291		73		384		-1.885				-0.219				478		319		76		478		403						6.22								478				384		0.42

		1992		2,131		0.24				-99		0.04		0.03		0.51		0.36		0.10		510		85		343		-2.464				-1.065				996		568		89		996		359						6.47								996				343		0.16

		1993		1,615		0.15				-99		0.07		0.00		0.23		0.53		0.23		235		114		253		-1.742				-0.942				649		257		117		649		260		Inputs:				6.19								649				253		0.16

		1994		590		0.20				-99		0.19		0.00		0.31		0.44		0.25		115		112		135		-0.836		-0.836		-0.645		-0.645		258		119		111		258		134						6.04								258				135		0.23

		1995		674		0.16				-99		0.28		0.00		0.29		0.47		0.24		107		188		152		-0.386		-0.386		-0.599		-0.599		277		112		182		277		147		Census Threshold		750										277				152		0.23

		1996		234		0.30				-99		1.19		0.02		0.46		0.41		0.11		71		279		149		0.843		0.843		0.216		0.216		120		76		268		120		143														120				149		0.64

		1997		1,482		0.10				-99		0.27		0.03		0.57		0.31		0.09		147		393		128		-0.332				-1.455				547		152		373		547		121														547				128		0.09

		1998		2,058		0.03				-99		0.37		0.03		0.57		0.31		0.09		68		762		374		0.136				-0.575				665		69		721		665		354														665				374		0.18

		1999		1,417		0.09				-99		0.16		0.04		0.52		0.38		0.05		131		232		134		-0.800				-1.352				517		128		220		517		127														517				134		0.09

		2000		1,886		0.14				-99		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.067				-1.171				745		246																				745				231		0.12

		2001		3,325		0.10				-99				0.25		0.35		0.36		0.04		332		550		550		-0.805				-0.805				1230		319								hatchery eff.		0.3										1230

		2002		9,743		0.06				-99				0.03		0.55		0.38		0.04		554														3311		524																				3311

		2003		4,555		0.11				-99				0.01		0.15		0.72		0.12		503														1719		475																				1719

		2004		4,849		0.13				-99				0.09		0.69		0.19		0.02		645														1906		614																				1906

		2005		4,107		0.12				-99				0.02		0.49		0.46		0.04		488														1573		467																				1573

		2006		2,982		0.14								0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						550

																						492.9087550793																										1610		750

				1,376		0.12

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.633 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10
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		0		0		0		0		0																																																		0.6359491244
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		2500		0.000

		3000		0.000

		3500		0.000

		4000		0.000

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Methow Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				-99		0.23		0.01		0.36		0.48		0.15		40		79		57		-0.491		-0.491		-0.817		-0.817		129		99		123		129		89		Recent productivity		0.488		0.487		0.443		0.489				129

		1978		932		0.12				-99		0.09		0.01		0.36		0.48		0.15		111		80		113		-1.498		-1.498		-1.151		-1.151		358		255		113		358		160		Standard error (ln)		0.171		0.214		0.109		0.137				358

		1979		22		0.12				-99		2.86		0.01		0.36		0.48		0.15		3		62		51		2.008		2.008		1.804		1.804		8		6		87		8		71										1.75				8

		1980		627		0.12				-99		0.15		0.01		0.36		0.48		0.15		75		93		49		-0.954		-0.954		-1.598		-1.598		240		334		125		240		66		Abundance (geomean)				242								240

		1981		385		0.12				-99		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.001		-0.001		-0.784		-0.784		148		83		190		148		87		Standard error (ln)				0.27								148				67		0.18

		1982		892		0.12				-99		0.19		0.01		0.36		0.48		0.15		106		167		69		-0.716		-0.716		-1.596		-1.596		342		157		200		342		83														342				69		0.08

		1983		913		0.08				-99		0.23		0.01		0.36		0.48		0.15		71		212		128		-0.422		-0.422		-0.930		-0.930		324		94		237		324		142														324				128		0.14

		1984		2,909		0.02				-99		0.14		0.01		0.36		0.48		0.15		46		421		319		-0.764		0.000		-1.043		0.000		905		71		467		905		353														905				319		0.11

		1985		2,934		0.03				-99		0.12		0.01		0.36		0.48		0.15		89		358		300		-0.968		0.000		-1.144		0.000		943		118		394		943		330		LN most recent years				4.27								943				300		0.10

		1986		4,188		0.05				-99		0.08		0.01		0.36		0.48		0.15		218		344		384		-1.411		0.000		-1.300		0.000		1409		282		378		1409		423						4.99								1409				384		0.09

		1987		2,839		0.04				-99		0.11		0.03		0.34		0.52		0.11		103		316		352		-1.071		0.000		-0.965		0.000		924		114		350		924		390						4.22								924				352		0.12

		1988		1,528		0.26				-99		0.27		0.01		0.50		0.40		0.09		399		417		562		-0.569		-0.569		-0.271		-0.271		737		445		461		737		620						4.87								737				562		0.37

		1989		1,155		0.25				-99		0.12		0.01		0.38		0.56		0.05		294		144		426		-1.342		-1.342		-0.259		-0.259		552		324		154		552		455						5.55								552				426		0.37

		1990		1,334		0.28				-99		0.07		0.00		0.34		0.52		0.14		373		94		569		-1.954		-1.954		-0.152		-0.152		662		411		98		662		593						5.81								662				569		0.43

		1991		914		0.32				-99		0.08		0.01		0.26		0.56		0.17		291		73		384		-1.885		-1.885		-0.219		-0.219		478		319		76		478		403						6.32								478				384		0.42

		1992		2,131		0.24				-99		0.04		0.03		0.51		0.36		0.10		510		85		343		-2.464		0.000		-1.065		0.000		996		568		89		996		359						6.22								996				343		0.16

		1993		1,615		0.15				-99		0.07		0.00		0.23		0.53		0.23		235		114		253		-1.742		-1.742		-0.942		-0.942		649		257		117		649		260		Inputs:				6.47								649				253		0.16

		1994		590		0.20				-99		0.19		0.00		0.31		0.44		0.25		115		112		135		-0.836		-0.836		-0.645		-0.645		258		119		111		258		134						6.19								258				135		0.23

		1995		674		0.16				-99		0.28		0.00		0.29		0.47		0.24		107		188		152		-0.386		-0.386		-0.599		-0.599		277		112		182		277		147		Census Threshold		750										277				152		0.23

		1996		234		0.30				-99		1.19		0.02		0.46		0.41		0.11		71		279		149		0.843		0.843		0.216		0.216		120		76		268		120		143														120				149		0.64

		1997		1,482		0.10				-99		0.27		0.03		0.57		0.31		0.09		147		393		128		-0.332		-0.332		-1.455		-1.455		547		152		373		547		121														547				128		0.09

		1998		2,058		0.03				-99		0.37		0.03		0.57		0.31		0.09		68		762		374		0.136		0.136		-0.575		-0.575		665		69		721		665		354														665				374		0.18

		1999		1,417		0.09				-99		0.16		0.04		0.52		0.38		0.05		131		232		134		-0.800		-0.800		-1.352		-1.352		517		128		220		517		127														517				134		0.09

		2000		1,886		0.14				-99		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.067		-0.067		-1.171		-1.171		745		246																				745				231		0.12

		2001		3,325		0.10				-99				0.25		0.35		0.36		0.04		332		550		550		-0.805		0.000		-0.805		0.000		1230		319								hatchery eff.		0.3										1230

		2002		9,743		0.06				-99				0.03		0.55		0.38		0.04		554														3311		524																				3311

		2003		4,555		0.11				-99				0.01		0.15		0.72		0.12		503														1719		475																				1719

		2004		4,849		0.13				-99				0.09		0.69		0.19		0.02		645														1906		614																				1906

		2005		4,107		0.12				-99				0.02		0.49		0.46		0.04		488														1573		467																				1573

		2006		2,982		0.14								0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						550

																						492.9087550793																										1610		750

				1,376		0.12

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.493 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10
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				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Methow Steelhead



																updated 7/5/07 (pre-spawning mort is accounted for)

		ESU		Upper Columbia Steelhead -- Entiat River										BEST		Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977																																												Recent productivity		0.376		0.456		0.441		0.479

		1978		315		0.13		-99		95		0.10		0.01		0.36		0.48		0.15		41		33		47		-2.257		-2.257		-1.910		-1.910		315		95		46		315		65		Standard error (ln)		0.190		0.220		0.198		0.227				315

		1979		138		0.17		-99		64		0.18		0.01		0.36		0.48		0.15		23		25		20		-1.710		-1.710		-1.914		-1.914		138		52		34		138		28										1.74				138

		1980		161		0.21		-99		95		0.20		0.01		0.36		0.48		0.15		34		32		17		-1.632		-1.632		-2.277		-2.277		161		151		42		161		22		Abundance (geomean)				79								161				17		0.10

		1981		137		0.25		-99		83		0.47		0.01		0.36		0.48		0.15		35		64		29		-0.759		-0.759		-1.542		-1.542		137		63		81		137		37		Standard error (ln)				0.22								137				29		0.21

		1982		184		0.17		-99		113		0.55		0.01		0.36		0.48		0.15		31		102		42		-0.591		-0.591		-1.471		-1.471		184		46		118		184		49														184				42		0.23

		1983		234		0.18		-99		107		0.49		0.01		0.36		0.48		0.15		42		115		70		-0.705		-0.705		-1.212		-1.212		234		55		128		234		77														234				70		0.30

		1984		29		0.38		-99		185		6.07		0.01		0.36		0.48		0.15		11		174		131		1.803		1.803		1.525		1.525		29		17		193		29		146														29				131		4.59

		1985		72		0.40		-99		193		1.55		0.01		0.36		0.48		0.15		29		111		93		0.435		0.435		0.259		0.259		72		38		122		72		102		LN most recent years				3.42								72				93		1.30

		1986		380		0.23		-99		337		0.21		0.01		0.36		0.48		0.15		89		80		89		-1.560		0.000		-1.449		0.000		380		115		88		380		98						3.60								380				89		0.23

		1987		261		0.40		-99		92		0.26		0.03		0.34		0.52		0.11		104		67		75		-1.356		-1.356		-1.249		-1.249		261		115		74		261		83						3.64								261				75		0.29

		1988		418		0.44		-99		84		0.23		0.01		0.50		0.40		0.09		182		96		129		-1.470		0.000		-1.173		0.000		418		204		106		418		142						3.94								418				129		0.31

		1989		165		0.69		-99		40		0.25		0.01		0.38		0.56		0.05		113		42		123		-1.373		-1.373		-0.290		-0.290		165		125		44		165		131						4.58								165				123		0.75

		1990		288		0.38		-99		56		0.12		0.00		0.34		0.52		0.14		109		33		201		-2.160		-2.160		-0.357		-0.357		288		120		35		288		210						5.57								288				201		0.70

		1991		207		0.27		-99		40		0.16		0.01		0.26		0.56		0.17		56		33		173		-1.845		-1.845		-0.179		-0.179		207		61		34		207		182						4.77								207				173		0.84

		1992		111		0.94		-99		20		0.32		0.03		0.51		0.36		0.10		104		35		142		-1.155		-1.155		0.244		0.244		111		116		37		111		149						4.54								111				142		1.28

		1993		82		0.76		-99		23		0.39		0.00		0.23		0.53		0.23		62		32		71		-0.945		-0.945		-0.144		-0.144		82		68		33		82		73		Inputs:				4.75								82				71		0.87

		1994		80		0.45		-99		14		0.50		0.00		0.31		0.44		0.25		36		40		49		-0.695		-0.695		-0.505		-0.505		80		37		40		80		48						4.85								80				49		0.60

		1995		126		0.28		-99		15		0.36		0.00		0.29		0.47		0.24		36		46		37		-1.014		-1.014		-1.227		-1.227		126		37		44		126		36		Census Threshold		375.000										126				37		0.29

		1996		156		0.31		-99		21		0.47		0.02		0.46		0.41		0.11		48		74		39		-0.749		-0.749		-1.376		-1.376		156		51		71		156		38														156				39		0.25

		1997		132		0.23		-99		25		1.14		0.03		0.57		0.31		0.09		31		150		49		0.128		0.128		-0.995		-0.995		132		32		142		132		46														132				49		0.37

		1998		427		0.09		-99		50		0.60		0.03		0.57		0.31		0.09		37		255		125		-0.516		0.000		-1.227		0.000		427		37		241		427		119														427				125		0.29

		1999		291		0.13		-99		29		0.16		0.04		0.52		0.38		0.05		38		47		27		-1.830		-1.830		-2.383		-2.383		291		37																				291				27		0.09

		2000		211		0.24		-99		13		0.59		0.01		0.51		0.41		0.07		52		125		42		-0.524		-0.524		-1.627		-1.627		211		50																				211				42		0.20

		2001		379		0.26		-99		17		0.38		0.25		0.35		0.36		0.04		97		143		143		-0.977		0.000		-0.977		0.000		379		93																				379

		2002		792		0.33		-99		34				0.03		0.55		0.38		0.04		263														792		249								hatchery eff.		1										792

		2003		456		0.26		-99		13				0.01		0.15		0.72		0.12		117														456		111																				456

		2004		987		0.09		-99		25				0.09		0.69		0.19		0.02		93														987		89																				987

		2005		892		0.13		-99		29				0.02		0.49		0.46		0.04		116

		2006		462		0.28				18				0.01		0.33		0.61		0.05		128														163

																								5 yr geomean										20

				163		0.19														10y geomean		79		133.7969731389																						193		375

						0.09														10y min		31

						0.33														10y max		263																																						165		0.52

																																																												205		1.69

																																																												213		0.16

																																																												246		0.05

		Model																																																										250		0.07

		O		(0.466 * min ( T, b))		0		Log Normal																																																				256		1.60

																																																												260		0.09

																																																												291		0.49

		Parameter		Point estimate		Min		Max																																																				293		0.18

		b		500		10		10000																																																				310		0.22

		STAT1		1																																																								360		0.22

																																																												399		0.74

																																																												406		0.61

		0		0		0		0		0																																																		423		1.21

		0		0		0		0		0																																																		452		0.27

		0		0		0		0		0																																																		574		0.35

		0		0		0		0		0																																																		609		0.23

		0		0		0		0		0																																																		649		0.22

		0		0		0		0		0																																																		748		0.22

		0		0		0		0		0																																																		965		0.23

																																																														0.3273808177
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				Population:		Entiat Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						381		0.26				Breakpoint						1465

				Growth rate						1.6172																								multiplier		6.22

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		6.22

				Quasi-Extinction Threshold						50																						5%		5.5

																																10%		5.04

				Starting Escapement						75																						25%		4.48

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Entiat Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						194		0.66				Breakpoint						294

				Growth rate						2.0196																								multiplier		3.06

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.06

				Quasi-Extinction Threshold						50																						5%		2.6

																																10%		2.38

				Starting Escapement						75																						25%		2.04

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

&L&F



		



Brd to spawner

Returns (spawners)

Entiat Steelhead



		ESU		Upper Columbia Steelhead -- Okanogan River										BEST								updated 7/5/07 (pre-spawning mort is accounted for)

																Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		1041		0.07				813		0.103		0.01		0.36		0.48		0.15		69		69		49		-2.720		0.000		-3.047		0.000		1041		171		107		1041		77		Recent productivity		0.075		0.185		0.075		0.118				1041

		1978		1472		0.07				746		0.066		0.01		0.36		0.48		0.15		98		68		97		-3.070		0.000		-2.723		0.000		1472		225		97		1472		137		Standard error (ln)		0.187		0.580		0.185		0.345				1472

		1979		344		0.07				451		0.212		0.01		0.36		0.48		0.15		23		52		42		-1.892		-1.892		-2.096		-2.096		344		52		73		344		60										2.13				344

		1980		974		0.07				545		0.088		0.01		0.36		0.48		0.15		65		63		33		-2.742		0.000		-3.387		0.000		974		290		86		974		45		Abundance (geomean)				80								974

		1981		603		0.07				861		0.168		0.01		0.36		0.48		0.15		40		78		36		-2.040		-2.040		-2.824		-2.824		603		73		102		603		46		Standard error (ln)				0.27						36		603				36		0.06

		1982		1403		0.07				321		0.060		0.01		0.36		0.48		0.15		93		70		29		-3.004		0.000		-3.884		0.000		1403		138		84		1403		35												29		1403				29		0.02

		1983		1362		0.04				983		0.059		0.01		0.36		0.48		0.15		58		72		44		-2.936		0.000		-3.443		0.000		1362		77		81		1362		49												44		1362				44		0.03

		1984		4988		0.01				2580		0.031		0.01		0.36		0.48		0.15		42		141		107		-3.565		0.000		-3.844		0.000		4988		64		156		4988		118												107		4988				107		0.02

		1985		4030		0.02				3531		0.033		0.01		0.36		0.48		0.15		65		120		101		-3.514		0.000		-3.691		0.000		4030		87		132		4030		111		LN most recent years				3.17						101		4030				101		0.02

		1986		3753		0.03				4077		0.034		0.01		0.36		0.48		0.15		105		115		129		-3.483		0.000		-3.372		0.000		3753		136		127		3753		142						3.88						129		3753				129		0.03

		1987		1924		0.02				3450		0.061		0.03		0.34		0.52		0.11		37		106		118		-2.899		0.000		-2.792		0.000		1924		41		117		1924		131						3.11						118		1924				118		0.06

		1988		1145		0.12				1230		0.134		0.01		0.50		0.40		0.09		133		140		188		-2.105		0.000		-1.807		0.000		1145		149		154		1145		207						3.76						188		1145				188		0.16

		1989		915		0.11				198		0.056		0.01		0.38		0.56		0.05		99		48		143		-2.942		0.000		-1.859		0.000		915		109		52		915		152						4.43						143		915				143		0.16

		1990		776		0.16				153		0.042		0.00		0.34		0.52		0.14		125		31		190		-3.210		0.000		-1.408		0.000		776		138		33		776		198						4.69						190		776				190		0.24

		1991		779		0.13				156		0.033		0.01		0.26		0.56		0.17		98		24		128		-3.473		0.000		-1.807		0.000		779		107		25		779		134						5.20						128		779				128		0.16

		1992		1016		0.17				194		0.029		0.03		0.51		0.36		0.10		170		28		114		-3.588		0.000		-2.189		0.000		1016		190		29		1016		119						5.10						114		1016				114		0.11

		1993		911		0.09				199		0.042		0.00		0.23		0.53		0.23		79		37		83		-3.193		0.000		-2.393		0.000		911		86		38		911		86		Inputs:				5.35						83		911				83		0.09

		1994		424		0.09				81		0.086		0.00		0.31		0.44		0.25		39		37		44		-2.450		-2.450		-2.259		-2.259		424		40		36		424		44						5.08						44		424				44		0.10

		1995		484		0.07				56		0.123		0.00		0.29		0.47		0.24		36		62		50		-2.063		-2.063		-2.276		-2.276		484		37		60		484		48		Census Threshold		750.000								50		484				50		0.10

		1996		158		0.15				24		0.555		0.02		0.46		0.41		0.11		24		91		49		-0.548		-0.548		-1.175		-1.175		158		25		88		158		47												49		158				49		0.31

		1997		770		0.06				106		0.158		0.03		0.57		0.31		0.09		48		128		42		-1.791		0.000		-2.914		0.000		770		50		122		770		40												42		770				42		0.05

		1998		1294		0.02				151		0.182		0.03		0.57		0.31		0.09		22		249		122		-1.647		0.000		-2.358		0.000		1294		23		236		1294		116												122		1294				122		0.09

		1999		841		0.05				84		0.086		0.04		0.52		0.38		0.05		43		76		44		-2.403		0.000		-2.955		0.000		841		42		72		841		42												44		841				44		0.05

		2000		1096		0.08				63		0.199		0.01		0.51		0.41		0.07		84		229		76		-1.567		0.000		-2.671		0.000		1096		81		218		1096		72												76		1096				76		0.07

		2001		1956		0.06				88		0.000		0.25		0.35		0.36		0.04		109														1956		104								Hatchery eff.		1										1956

		2002		5296		0.03				224		0.000		0.03		0.55		0.38		0.04		181														5296		171																				5296

		2003		2708		0.06				83		0.000		0.01		0.15		0.72		0.12		165														2708		156																				2708

		2004		2629		0.08				72		0.000		0.09		0.69		0.19		0.02		212														2629		201																				2629

		2005		2260		0.07				81		0.000		0.02		0.49		0.46		0.04		161														2260		154																				2260

		2006		1619		0.09				70		0.000		0.01		0.33		0.61		0.05		139														1619		139

																																																965		750								965

				944		0.06																162														944

								375

																																																												149		0.47

																																																												255		0.02

																																																												352		0.29

																																																												378		0.39

		Model																																																										506		0.04

		O		(0.12 * min ( T, b))		0		Log Normal																																																				628		0.58

																																																												634		0.11

																																																												670		0.12

		Parameter		Point estimate		Min		Max																																																				771		0.56

		b		500		10		10000																																																				778		0.31

		STAT1		1																																																								923		0.32

																																																												970		0.19

																																																												1,015		0.18

		0		0		0		0		0																																																		1,068		0.23

		0		0		0		0		0																																																		1,195		0.05

		0		0		0		0		0																																																		1,279		0.05

		0		0		0		0		0																																																		2,070		0.13

		0		0		0		0		0																																																		2,342		0.06

		0		0		0		0		0																																																		2,710		0.07

		0		0		0		0		0																																																		2,924		0.07

																																																														0.1424236247
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				Population:		Okanogan Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						118		0.16				Breakpoint						738

				Growth rate						0.96																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Okanogan Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						152		0.42				Breakpoint						362

				Growth rate						1.8396																								multiplier		4.38

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.38

				Quasi-Extinction Threshold						50																						5%		3.84

																																10%		3.58

				Starting Escapement						75																						25%		3.1

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Okanogan Steelhead



		Data Source: Streamnet (12/29/06)

																		3		4		5		6

				Rock Is.		Wells Count		Difference						Lake Wenatchee Ages						0.68		0.31		0.01																																																				Year				HR		Min run		HR rate		Multiplier

		Year		Count				(Wenatchee)						Osyoos				0.22		0.72		0.07

		1960		58,201																																																										1.1		1.2		1.3		2.1		2.2		2.3				1960				120		179.1		0.67		2.91

		1961		19,521																																																																								1961				40.7		60.2		0.68		2.96

		1962		28,575								Wenatchee																				Okanogan																																												1962				14.3		42.9		0.33		1.44

		1963		64,751								Assumed Prespawning loss:						0.3														Assumed Prespawning loss:						0.3																																						1963				14		79.9		0.18		1.16

		1964		79,387																																																																								1964				20.8		104.9		0.20		1.20

		1965		48,356								Spawners		Hvst Adj		4		5		6		Brd. Yr Rtns										Spawners				3		4		5		Brd. Yr Rtns																																		1965				5.9		55.2		0.11		1.07

		1966		170,071												0.68		0.31		0.01																0.22		0.72		0.07																																				1966				4.4		174.8		0.03		0.98

		1967		123,786		113,232		10,554				7,388		10,263		23,749		6,521		124		30,394		4.11		1.4144128239						79,262		110,105		9,124		47,198		4,266		60,588		0.76		-0.2686677785																														1967				55.7		180.2		0.31		1.39

		1968		109,308		81,530		27,778				19,445		22,974		14,304		3,835		126		18,265		0.94		-0.0625985648						57,071		67,429		14,422		43,874		1,861		60,157		1.05		0.0526601561																														1968				25.3		134.8		0.19		1.18

		1969		39,240		17,352		21,888				15,322		23,077		8,412		3,899		221		12,533		0.82		-0.200930149						12,146		18,295		13,406		19,139		786		33,331		2.74		1.0094518438																														1969				27.5		75.8		0.36		1.51

		1970		77,419		50,667		26,752				18,726		21,898		8,554		6,857		35		15,445		0.82		-0.1926256479						35,467		41,473		5,848		8,087		1,048		14,983		0.42		-0.861664921																														1970				17.1		95.4		0.18		1.17

		1971		73,837		48,172		25,665				17,966		34,925		15,040		1,084		503		16,627		0.93		-0.0773964261						33,720		65,553		2,471		10,780		1,302		14,553		0.43		-0.8403122829																														1971				76.2		150.5		0.51		1.94

		1972		44,927		33,398		11,529				8,070		21,035		2,377		15,608		68		18,053		2.24		0.8050976662						23,379		60,937		3,294		13,390		1,054		17,739		0.76		-0.2760811533																														1972				77.9		123.3		0.63		2.61

		1973		54,480		37,178		17,302				12,111		12,370		34,236		2,109		128		36,473		3.01		1.1024250212						26,025		26,581		4,091		10,846		353		15,290		0.59		-0.5318434131																														1973				3.7		61.3		0.06		1.02

		1974		35,436		16,716		18,720				13,104		12,579		4,626		3,966		173		8,765		0.67		-0.4021741242						11,701		11,232		3,314		3,627		1,256		8,197		0.70		-0.3559058344																														1974				0.009		43.8		0.00		0.96

		1975		55,209		22,286		32,923				23,046		22,118		8,700		5,358		160		14,218		0.62		-0.4829743453						15,600		14,972		1,108		12,918		1,263		15,289		0.98		-0.0201720363																														1975				0		58.2		0.00		0.96

		1976		32,810		27,619		5,191				3,634		3,495		11,754		4,970		154		16,878		4.64		1.5357603578						19,333		18,598		3,947		12,986		1,364		18,297		0.95		-0.0550743758																														1976				0.1		43.7		0.00		0.96

		1977		95,413		21,973		73,440				51,408		50,347		10,903		4,781		420		16,104		0.31		-1.160748257						15,381		15,064		3,968		14,033		957		18,957		1.23		0.209059294																														1977				2		99.8		0.02		0.98

		1978		17,529		7458		10,071				7,050		6,803		10,487		13,033		278		23,798		3.38		1.2166037001						5,221		5,038		4,288		9,840		1,324		15,451		2.96		1.0850837809																														1978				0.1		18.4		0.01		0.96

		1979		45,662		26,655		19,007				13,305		12,794		28,589		8,606		744		37,940		2.85		1.0478727894						18,659		17,941		3,007		13,616		4,816		21,439		1.15		0.1388936238																														1979				0.1		52.6		0.00		0.96

		1980		52,039		26,573		25,466				17,826		17,285		18,879		23,068		65		42,012		2.36		0.8572803382						18,601		18,036		4,160		49,537		4,211		57,908		3.11		1.1356363071																														1980				0.6		58.9		0.01		0.97

		1981		51,460		28,234		23,226				16,258		16,033		50,601		2,012		639		53,252		3.28		1.1864419625						19,764		19,490		15,136		43,310		1,907		60,352		3.05		1.1163477498																														1981				1.5		56		0.03		0.99

		1982		40,451		19,005		21,446				15,012		15,422		4,413		11,495		229		16,137		1.07		0.0722710137						13,304		13,666		13,233		19,610		3,542		36,385		2.74		1.0061392422																														1982				3.3		50.2		0.07		1.03

		1983		90,008		27,925		62,083				43,458		42,043		33,845		15,358		287		49,489		1.14		0.1299630573						19,548		18,911		5,992		36,431		1,028		43,451		2.22		0.7987781363																														1983				0.8		100.5		0.01		0.97

		1984		113,761		81,054		32,707				22,895		27,763		6,877		5,681		383		12,941		0.57		-0.570530444						56,738		68,801		11,132		1,028		325		12,484		0.22		-1.5139920142																														1984				33.7		161.6		0.21		1.21

		1985		118,541		52,989		65,552				45,886		74,413		14,646		7,381		74		22,101		0.48		-0.7305591167						37,092		60,152		43,367		325		728		44,419		1.20		0.1802674004																														1985				81.8		200.4		0.41		1.62

		1986		43,078		34,788		8,290				5,803		6,490		19,573		7,047		70		26,690		4.60		1.525925226						24,352		27,236		10,532		728		371		11,630		0.48		-0.7389714271																														1986				8.5		59.9		0.14		1.12

		1987		76,577		40,120		36,457				25,520		45,979		23,597		13,942		528		38,066		1.49		0.3998565722						28,084		50,598		1,482		371		790		2,642		0.09		-2.3636755707																														1987				67.9		145.3		0.47		1.80

		1988		51,135		33,978		17,157				12,010		22,466		12,750		9,067		75		21,893		1.82		0.6004130384						23,785		44,493		15,916		790		1,853		18,559		0.78		-0.248096232						0.002		0.975		0.023		0.000		0.21		96.21		1.68		1.26		0.63		0						1988				48.5		99.6		0.49		1.87

		1989		45,300		15,976		29,324				20,527		20,614		29,772		2,328		30		32,130		1.57		0.448062909						11,183		11,231		22,883		1,853		82		24,818		2.22		0.7971371132						0.033		0.938		0.029		0.000		3.33		93.11		2.67		0.67		0.22		0						1989				2.1		47.4		0.04		1.00

		1990		46,331		7609		38,722				27,105		27,337		5,102		930		83		6,115		0.23		-1.488920303						5,326		5,372		17,989		839		242		19,070		3.58		1.2754473864						0.581		0.276		0.136		0.007		58.13		25.12		10.59		2.46		2.96		0.74						1990				2.4		49.6		0.05		1.01

		1991		71,245		27,490		43,755				30,628		30,721		2,041		2,566		138		4,745		0.15		-1.8648770328						19,243		19,301		256		2,486		873		3,615		0.19		-1.6720322024						0.156		0.825		0.019		0.000		15.61		77.07		1.73		5.39		0.19		0						1991				3.3		76.5		0.04		1.00		Post listing average

		1992		80,856		41,951		38,905				27,234		26,832		5,629		4,276		42		9,947		0.37		-1.0071271179						29,366		28,932		760		8,977		1,265		11,002		0.37		-0.9817852328						0.182		0.791		0.027		0.000		18.19		72.21		1.58		6.88		1.15		0						1992				2.2		85		0.03		0.99

		1993		82,966		27,843		55,123				38,586		39,371		9,381		1,310		28		10,719		0.28		-1.2808836566						19,490		19,886		2,743		13,012		226		15,982		0.82		-0.1984607027						0.000		0.905		0.093		0.002		0		90.25		4.66		0.21		4.66		0.21						1993				5		84.2		0.06		1.02		0.04

		1994		12,395		1666		10,729				7,510		7,503		2,874		876		206		3,956		0.53		-0.6410505922						1,166		1,165		3,976		2,329		606		6,911		5.93		1.779406275																														1994				0.5		12.7		0.04		1.00

		1995		9,189		4916		4,273				2,991		3,001		1,923		6,376		258		8,557		2.86		1.0510698009						3,441		3,453		712		6,236		2,915		9,863		2.87		1.0529867021																														1995				0.4		9.2		0.04		1.00

		1996		29,453		17,701		11,752				8,226		8,278		13,986		7,993		261		22,241		2.70		0.9945870283						12,391		12,468		1,905		29,988		3,650		35,543		2.87		1.05379885																														1996				1.4		30.3		0.05		1.01

		1997		45,412		25,754		19,658				13,761		13,795		17,534		8,093		53		25,680		1.87		0.6239187356						18,028		18,073		9,163		37,543		519		47,225		2.62		0.9629988574																														1997				2		46.9		0.04		1.00

		1998		10,769		4669		6,100				4,270		4,226		17,753		1,644		328		19,725		4.62		1.530281151						3,268		3,235		11,471		5,335		1,420		18,227		5.58		1.7186163181																														1998				0.4		13.2		0.03		0.99

		1999		16,432		12,388		4,044				2,831		2,827		3,605		10,175		- 0		13,780		4.87		1.5826845974						8,672		8,661		1,630		14,604		3,825		20,059		2.31		0.838637026														0		92.82		1.54		0		5.64		0						1999				0.7		17.9		0.04		1.00

		2000		89,547		59,944		29,603				20,722		20,568																		41,961		41,649																																										2000				3.1		93.7		0.03		0.99

		2001		111,326		74,490		36,836				25,785		25,785														22				52,143		52,143																1987		0.000		0.736		0.250		0.014		0		73.61		11.11		0		13.89		1.39						2001								0.04		1.00

		2002		47,883		10,586		37,297				26,108		26,108										1.27		0.24						7410.20		7,410										1.17		0.16				1988		0.000		0.306		0.684		0.010		0		30.61		32.14		0		36.22		1.02						2002								0.04		1.00

		2003		36,551		28,977		7,574				5,302		5,302												0.96		1.14				20283.90		20,284												1.01		1.31		1989		0.000		0.711		0.276		0.014		0		71.05		11.08		0		16.48		1.39						2003								0.04		1.00

		2004		124,943		78,053		46,890				32,823		32,823												0.32		0.58				54637.10		54,637												0.36		0.37		1990		0.000		0.716		0.270		0.014		0		71.6		9.2		0		17.8		1.4						2004								0.04		1.00

														- 0																																				1991		0.000		0.768		0.229		0.002		0		76.81		21.01		0		1.93		0.24						2005								0.04		1.00

														- 0																																				1992		0.003		0.475		0.520		0.003		0.26		47.52		11.49		0		40.47		0.26						2006								0.04		1.00

						33,919		26,679																																										1993		0.000		0.756		0.230		0.013		0		75.62		13.82		0		9.21		1.34

														0

														50000

		Okan

		SR Model		a		SE		b		SE		adj. var		auto		AICc

		Rand-Walk		1.39		0.33		n/a		n/a		1.10		0.35		72.0

		Const. Rec		10000		2304		n/a		n/a		n/a		n/a		67.9

		Bev-Holt		12.61		12.86		22009		5277		0.56		0.31		59.2

		Hock-Stk		4.56		2.05		4413		2135		0.56		0.29		58.9

		Ricker		4.44		1.30		0.00006		0.00001		0.54		0.35		58.9

		Wenatchee

		SR Model		a		SE		b		SE		adj. var		auto		AICc

		Rand-Walk		1.29		0.28		n/a		n/a		0.67		0.60		68.3

		Const. Rec		10000		2260		n/a		n/a		n/a		n/a		64.3

		Bev-Holt		13.72		18.57		20861		4992		0.38		0.51		54.8

		Hock-Stk		4.01		1.62		4780		2082		0.39		0.46		54.4

		Ricker		3.81		1.05		0.00006		0.00001		0.49		0.27		55.7

								average (hs,bh,rk)				0.42		0.41

								outmigrant smolt estimates from Bjornn et al 1968										Wenatchee Sock

								Redfish lake												hs		bh		rk

								Age Structure				prop						0		0		0		0																		Okanogan

												age4		age 5				1000		4,007		8,276		3,593																				hs		bh		rk

								13006		39071		0.333						2000		8,014		11,851		6,781																		0		0		0		0

								38935		79074		0.492						3000		12,021		13,844		9,598																		1000		4,007		8,276		3,593

								861		10715		0.080						4000		16,028		15,115		12,075																		2000		8,014		11,851		6,781

								3146		4588		0.686						5000		19,153		15,996		14,242																		3000		12,021		13,844		9,598

								691		1317		0.525						6000		19,153		16,643		16,126																		4000		16,028		15,115		12,075

								20974		22952		0.914						7000		19,153		17,138		17,753																		5000		19,153		15,996		14,242

								21022		21488		0.978						8000		19,153		17,529		19,144																		6000		19,153		16,643		16,126

								22854		25029		0.913						9000		19,153		17,846		20,322																		7000		19,153		17,138		17,753

								4317		14539		0.297						10000		19,153		18,107		21,306																		8000		19,153		17,529		19,144

								8778		12405		0.708						11000		19,153		18,327		22,114																		9000		19,153		17,846		20,322

																		12000		19,153		18,515		22,764																		10000		19,153		18,107		21,306

										avg		0.593		0.407				13000		19,153		18,676		23,270																		11000		19,153		18,327		22,114

										median		0.605		0.395				14000		19,153		18,817		23,646																		12000		19,153		18,515		22,764

																		15000		19,153		18,941		23,905																		13000		19,153		18,676		23,270

																		16000		19,153		19,050		24,060																		14000		19,153		18,817		23,646

																		17000		19,153		19,148		24,122																		15000		19,153		18,941		23,905

																		18000		19,153		19,236		24,100																		16000		19,153		19,050		24,060

																		19000		19,153		19,315		24,004																		17000		19,153		19,148		24,122

																		20000		19,153		19,387		23,841																		18000		19,153		19,236		24,100

																		25000		19,153		19,665		22,292																		19000		19,153		19,315		24,004

																		30000		19,153		19,854		20,009																		20000		19,153		19,387		23,841

																		35000		19,153		19,992		17,461																		25000		19,153		19,665		22,292

																		40000		19,153		20,097		14,926																		30000		19,153		19,854		20,009

																		45000		19,153		20,179		12,561																		35000		19,153		19,992		17,461

																		50000		19,153		20,245		10,439																		40000		19,153		20,097		14,926

																		55000		19,153		20,299		8,589																		45000		19,153		20,179		12,561

																																										50000		19,153		20,245		10,439

																																										55000		19,153		20,299		8,589



Parameter for which a profile is to be created



		



Hock-Stk

Bev-Holt

Ricker



		





pacf for first 20 lags calculated using determinants of Yule-Walker equations. Box Jenkens & Reinsel suggest this method is inaccurate if the time series is near stationarity, but it seems to be good for the first few lags (say 10).
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Wild HatcheryWild HatcheryWild Hatchery Total

Run YearA A B B Total Total Count

1986-87 16,443 69,790 5,477 38,266 21,920 108,056 129,976

1987-88 19,935 32,243 5,240 13,083 25,175 45,326 70,501

1988-89 15,698 44,863 4,587 22,008 20,285 66,871 87,156

1989-90 16,818 65,570 8,110 40,990 24,928 106,560 131,488

1990-91 4,734 25,353 4,483 22,331 9,217 47,684 56,901

1991-92 13,896 69,639 3,198 12,356 17,094 81,995 99,089

1992-93 13,620 83,433 5,778 25,573 19,398 109,006 128,404

1993-94 7,332 34,657 1,790 15,895 9,122 50,552 59,674

1994-95 5,873 31,956 2,231 7,178 8,104 39,134 47,238

1995-96 6,733 62,855 1,338 8,350 8,071 71,205 79,276

1996-97 5,980 67,075 1,645 12,211 7,625 79,286 86,911

1997-98 7,418 66,826 1,324 10,802 8,742 77,628 86,370

1998-99 7,078 43,839 2,302 17,458 9,380 61,297 70,677

1999-00 9,997 53,215 885 8,758 10,882 61,973 72,855

2000-01 17,666 79,505 2,885 17,074 20,551 96,579 117,130

2001-02 37,545 197,070 3,174 30,677 40,719 227,747 268,466

2002-03 28,308 122,269 13,623 57,976 41,931 180,245 222,176

2003-04 21,908 118,228 7,261 25,311 29,169 143,539 172,708

2004-05 18,296 103,392 4,774 25,184 23,070 128,576 151,646
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		Harvest adjustments for steelhead:

		Used TAC joint staff reports for A & B harvest rates 1985-2004

		Prior to 1985, used combined A&B harvest rate from Zone 6 and Zone 1-5 harvest rates

		combined zones:  1 - (1 - Z6) * (1 - Z5)

		Prior to 1985 rates were from Yuen & Sharma 2005, "Using Simulation Techniques to Estimate amanagement Parameters on Snake River Steelhead:  Declines in Productivity Make Rebuilding Difficult"

		year		zone 6 HR		zones 1-5 HR		MS HR		Sum

		1962		0.3		35.2		24.94		35.5%

		1963		6.9		43.9		-252.11		50.8%

		1964		6		34.9		-168.5		40.9%

		1965		8.3		27.1		-189.53		35.4%

		1966		2.3		31.8		-39.04		34.1%

		1967		13.8		28.3		-348.44		42.1%

		1968		9.3		34.2		-274.56		43.5%

		1969		10.5		18.9		-169.05		29.4%

		1970		12.2		18.4		-193.88		30.6%

		1971		13.9		14		-166.7		27.9%

		1972		16.3		17.9		-257.57		34.2%

		1973		17.9		16.6		-262.64		34.5%

		1974		10.2		6.6		-50.52		16.8%

		1975		9.7		0		9.7		9.7%

		1976		10.1		0		10.1		10.1%

		1977		19.7		1.9		-15.83		21.6%

		1978		19.5		1.4		-6.4		20.9%

		1979		7.9		1.1		0.31		9.0%

		1980		7.9		1.5		-2.45		9.4%

		1981		6.3		2		-4.3		8.3%

		1982		5.8		1.6		-1.88		7.4%

		1983		8.6		1.3		-1.28		9.9%

		1984		25.4		1.7		-16.08		27.1%

		For wild harvest in Snake Basin steelhead stocks, used TAC final draft report (December 2002), "Escapement Estimates for Naturally Spawning Steelhead in the Snake Basin"

		Jan 28 2009  Updated the B run average pop analysis.

				1. replaced age distribution with average age comp calculated from Fish Creek samples (2003 and 2004)  Data from draft IDFG rept																						ISS 2005 Byrne

				2. Used regression of Dworshak rack returns on LGR SARs to extend LGR SAR series though migration year 2007

				3. Incorporated harvest rate adj into calculations to compensate for pattern in recent harvest rates on B run (reduction over time). Adj returns for each year to 1985-2004 geomean (.186)





A and B run numbers

				REDD COUNTS

				Joseph Cr		UpGR		Wallowa		Bear Cr.		Joseph+UGR+Wallowa		A Run

		1967				5422

		1968				1988

		1969				3343

		1970		2758		1401		702		975		5,836

		1971		1359		2304		398		554		4,615

		1972		1746		2304		744		1042		5,835

		1973		932		4473		367		510		6,281

		1974		987		723		440		621		2,770

		1975		378		768		649		909		2,704

		1976		302		316		189		266		1,072																																		SAR

		1977		592		1762		272		377		3,004

		1978		442		1581		283		399		2,704																																		0.229

		1979		92		90		126		177		485																																		-0.600

		1980		763		3072		136		199		4,171																																		0.512

		1981		1414		542		314		443		2,714																																		0.262

		1982		867		858		419		576		2,720																																		0.594

		1983		718		1672		325		111		2,826																								B Run Reconstruction										0.417																A Run (with Joseph/UGR subtracted)

		1984		934		633		283		377		2,227				Prop		Wted Avg		Remaining As		A+B Run														Average Prop. Return by Age										0.411				Average B		Avg. B		Avg B

		1985		6476		6461		440		687		14,064																						Est. Esc.		0.28		0.5		0.21		Brd ReturnsSAR index		Prod.		0.584		Sar Index		Esc		Returns		Adj. Rtms										0.1		0.45		0.45										Average A		Returns

		1986		5376		3253		869		199		9,698		17850		0.54		0.53		8,412		26708		0.36				17010		851				8858		2,244		2,242		668		5,154		0.58		-0.006		0.59		1107		644		1101		0.58						8,152		870		4,901		1,468		7,239		0.89						765		703		1201

		1987		4374		2530		1068		399		8,372		16727		0.50		0.52		7,964		21991		0.38				13619		681				5264		1,255		1,590		1,212		4,057		0.77		-0.685		1.53		658		507		332		0.77		0.50		-0.684542065		8,355		1,089		1,468		4,277		6,834		0.82						724		603		395

		1988		6354		2801		461		1463		11,079		20093		0.55		0.52		9,694		25470		0.43				14391		720				5377		890		2,886		302		4,079		0.76		0.142		0.66		672		510		774		0.76		1.15		0.1417571457		9,014		326		4,277		3,984		8,587		0.95						881		808		1228

		1989		5292		949		251		1130		7,623		16327		0.47		0.46		8,805		21085		0.36				13462		673				4758		1,616		720		513		2,850		0.60		-0.266		0.78		595		356		456		0.60		0.77		-0.2664804975		8,704		950		3,984		739		5,674		0.65						800		475		608

		1990		3394		1536		356		776		6,062		16952		0.36		0.38		10,583		24968		0.24				18906		945				8016		403		1,222		271		1,896		0.24		-0.670		0.46		1002		237		513		0.24						10,890		885		739		1,283		2,908		0.27						962		221		478

		1991		659		542		73		266		1,540		4803		0.32		0.33		3,210		9286		0.17				7746		387				4483		684		645		345		1,675		0.37		-0.635		0.70		560		209		297		0.37		0.53		-0.6345497853		3,263		164		1,283		1,476		2,924		0.90						292		232		329

		1992		1172		2395		272		798		4,637		14141		0.33		0.33		9,459		17321		0.27				12684		634				3180		361		822		279		1,462		0.46		-0.540		0.79		397		183		232		0.46		0.58		-0.5395700462		9,504		285		1,476		662		2,423		0.25						860		192		244

		1993		3228		1175		73		244		4,720		13574		0.35		0.44		7,650		19346		0.24				14625		731				5772		460		663		483		1,607		0.28		-0.367		0.40		721		201		500		0.28		0.69		-0.3667575799		8,854		328		662		109		1,099		0.12						695		100		249

		1994		1820		1627		314		510		4,271		5914		0.72		0.56		2,617		7354		0.58				3083		154				1440		371		1,150		191		1,713		1.19		-0.228		1.49		180		214		143		1.19		0.80		-0.2280385371		1,642		147		109		1,120		1,376		0.84						238		139		93

		1995		574		1310		136		199		2,219		5071		0.44		0.53		2,399		7516		0.30				5296		265				2444		644		454		598		1,697		0.69		-0.374		1.01		306		212		210		0.69		0.69		-0.3741805404		2,852		24		1,120		2,575		3,720		1.30						218		346		343

		1996		1084		1717		398		222		3,421		6701		0.51		0.55		2,994		7991		0.43				4570		228				1290		255		1,425		640		2,320		1.80		-0.066		1.92		161		290		151		1.80		0.94		-0.06565566		3,280		249		2,575		5,029		7,853		2.39						272		772		402

		1997		1251		2440		440		377		4,508		5979		0.75		0.75		1,516		7623		0.59				3115		156				1644		798		1,525		2,945		5,268		3.20		0.447		2.05		206		658		321		3.20		1.56		0.4467007199		1,471		572		5,029		12,857		18,458		12.55						138		1770		863

		1998		3171		2756		555		687		7,169		7411		0.97		0.83		1,228		8738		0.82				1569		78				1327		854		7,012		926		8,791		6.63		0.839		2.86		166		1099		384		6.63		2.31		0.838776622		242		1,118		12,857		10,287		24,262		100.18						112		2363		825

		1999		2133		1265		733		465		4,597		7086		0.65		0.67		2,303		9386		0.49				4790		239				2300		3,927		2,204		- 0		6,130		2.67						288												2,489		2,857		10,287		6,147		19,291		7.75						209

		2000		2020		1084		859		443		4,406		10129		0.44		0.47		5,403		11038		0.40				6631		332				909		1,234		- 0		- 0		1,234								114												5,722		2,286		6,147		0		8,433								491

		2001		2596		1898		838		621		5,953		17129		0.35		0.33		11,425		19978		0.30				14025		701				2849																356												11,176																1,039

		2002		4008		1581		702		931		7,221		35792		0.20		0.23		27,395		38842		0.19				31621		1,581				3050																381												28,571																2,490

		2003		2283		1581		765		643		5,272		28132		0.19		0.21		22,321		42155		0.13				36883		1,844				14023																1753												22,860																2,029

		2004		2526		678		587		754		4,544		18203		0.25		0.23		14,044		22611		0.20				18067		903				4408																551												13,659																1,277

		2005		1749		1310		534		199																																																0.85		0.47

																														401														0.89				0.98		306								11		0.14								1.38

																						18390		0.38												Age structure are averages from Yuen & Rishi																0.24						0		0

																								0.36																																		1000		854.2736897788

		A and B run populations																																																		0

																																																				900

										B Run Pops						A Run Pops																																												560

				GR		Imnaha										1000																																		5.72

						Lower GR										1000																																		5.08				0.58

						Asotin										500																																		5.33				0.77

																																																		5.11				0.76

																																																		5.66				0.60

				Clearwater R.						Threshold		IP																																						4.73				0.24

						Lower Mainstem										1500		7873																																5.88				0.37

						South Fork				1000		2976																																						5.94				0.46

						Selway				1500		7602																																						7.47				0.28

						Lochsa				1500		5106																																						6.31				1.19

						LoLo Cr				500		838																																										0.69

																																																						1.80

				Salmon R.																																																		3.20

						Lower Middle Fk				1500		5671																																										6.63

						Upper Middle Fk				1500		5055

						North Fk										500		1046

						Panther Cr										1000		2435

						Pahsimeroi										1000		3299

						Lemhi										1000		3928

						Upper Sal										1000		4299						4159		1677		0.40

						Upper Sal (East fk)										1000		2432						3663		952		0.26

						Chamberlain Cr.										500		1758						4050		1785		0.44

						South Fork				1000		3149												5405		876		0.16

						Secesh				500		980												1710		1060		0.62

																								1146		1558		1.36

								Avg		1,125		3,922				909		2,742						618		454		0.74

								Median		1,250		4,102				1,000		2,435						2354		649		0.28

								Count		8		8				11		8						2023		682		0.34

																								182		303		1.67

																								3835		336		0.09

																								1956		757		0.39

																								1725		995		0.58

																								2390		436		0.18

				Grande Ronde R		Joseph Cr.				Yes														1567		660		0.42

						Upper Grand Ronde				Yes														12937		1127		0.09

						Lower GR				IP Ratio														8629		1069		0.12

						Asotin				no														6904		1467		0.21

				Imnaha R		Imnaha				no														9155		1924		0.21

																								6241		1382		0.22

				Clearwater R.																				4930		1132		0.23

						Lower Mainstem				no														1201		339		0.28

						South Fork				no														3567		1070		0.30

						Selway				no														4403		317		0.07

						Lochsa				no														3447		824		0.24

						LoLo Cr				no														1884		336		0.18

																								2801		620		0.22

				Salmon R.																				3691		817		0.22

						Lower Middle Fk				no														5927		1242		0.21

						Upper Middle Fk				no														3398		1199		0.35

																								3104		1302		0.42

						North Fk				no														4494		1459		0.32

						Panther Cr				no														5589		1633		0.29

						Pahsimeroi				no														3864		1407		0.36

						Lemhi				no														3204		1340		0.42

						Upper Sal				no														3059		734		0.24

						Upper Sal (East fk)				no

						Chamberlain Cr.				no																0.4778

						South Fork				no

						Secesh				no





A and B run numbers

		



Chfj and UGR

Arun

A+Brun



A and B populations

		



Average B Run Performance



SARs

		



Average B Run Performance



average A

		





average A (corrected)

		

										Minimum Abundance Thresholds

		Major Population Group		Population				Abundance Estimates Available?				A Run Populations				B Run Populations

		Lower Snake River		Tucannon River				No

				Asotin River				No				500

		Grand Ronde River		Joseph Cr.				Yes				500

				Upper Grand Ronde				Yes				1500

				Lower Grand Ronde				IP Ratio				1000

				Wallowa River				No				1000

		Imnaha River		Imnaha				No				1000

		Clearwater River		Lower Mainstem				No				1500

				South Fork				No								1000

				Selway				No								1500

				Lochsa				No								1500

				LoLo Cr				No								500

		Salmon River		South Fork				No								1000

				Secesh				No								500

				Lower Middle Fk				No								1500

				Upper Middle Fk				No								1500

				North Fk				No				500

				Panther Cr				No				1000

				Pahsimeroi				No				1000

				Lemhi				No				1000

				Upper Sal				No				1000

				Upper Sal (East fk)				No				1000

				Chamberlain Cr.				No				500

				Count (populations w/o abundance ests)								11				8

				Median Threshold (pops w/o abundance ests)								1000				1250



Don Matheson:
"A" population



average A (corrected+2005)

																						Snake River: Steelhead SAR data (From C. Petrosky spreadsheet chin spers 5702

																						Note: use for Grande Ronde Imnaha - Subbasin plan states age 2 smolt migrants																																																																																		NATURAL ORIGIN

				Source:		sarestimates wksheet																need to check smolt ages on Snk steelhead.																																								averaged deschutes, snake, UC, and Umatilla (updated 11/4/05) steelhead SARs														age 2		0.5				Chinook								Sthd Harvest Rates														Upper C Steelhead Harvest Rates																				Upper Col. Sthd Above Priest Rapids HRs (Andrew Murdoch WDFW spreadsheet)

		Brood year		Smolt year		Avg (Williams/CSS)								Expanded Chiwawa																																for hatchery (priest rapids)								for wild (priest rapids)								by Cooney 11/4/05						adj to 78 - 97								age 3		0.5				Harvest Rates																																										Wenatchee						Entiat						Methow						Okanogan

						Snk Spr/Sum Ch								UC Spring Chinook								to upper dam								upper columbia								warm springs								upper C steelhead 10_05_05								upper C steelhead 10_05_05								midc steelhead sarcorrected file														Snk Sthd																A Type				B Type						Rtn Year		WENATCHEE				ENTIAT						METHOW				OKANOGAN						Hatchery		Wild				Hatchery		Wild				Hatchery		Wild				Hatchery		Wild

						SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				Steelhead		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR		Initial Mg Yr		SAR		ln SAR		norm ln SAR				brd yr		norm SAR		norm ln SAR										Wted Smlt yr		ln SAR		norm ln SAR				Rate		to rct avg						Rate		to rct avg		Rate		to rct avg						Rate		to rct avg		Rate		to rct avg				Rate		to rct avg		Rate		to rct avg

		1962		1964		2.3%		-3.773		0.959				1.6%		-4.146		1.467				4.21%		-3.167		0.733								0												needs to be updated																1962												3.94%		0.0394399807		-3.2329752379		0.667		1962		0.69		2.98				1962				0.91				0.81				1962

		1963		1965		2.4%		-3.710		1.022				1.7%		-4.083		1.530				3.68%		-3.303		0.598								0																												1963												3.80%		0.0380177093		-3.2697031943		0.630		1963		0.71		3.13				1963				0.91				0.81				1963

		1964		1966		2.2%		-3.811		0.922				1.5%		-4.184		1.429				3.93%		-3.237		0.663								0																												1964												3.97%		0.0397000585		-3.2264026177		0.673		1964		0.61		2.38				1964				0.91				0.81				1964

		1965		1967		4.0%		-3.220		1.513				2.8%		-3.593		2.020				4.01%		-3.216		0.685								0																												1965												3.70%		0.0370355262		-3.2958776581		0.604		1965		0.64		2.54				1965				0.91				0.81				1965

		1966		1968		2.3%		-3.788		0.945				1.6%		-4.161		1.452				3.39%		-3.383		0.517								0																												1966												3.53%		0.0352514575		-3.345248402		0.554		1966		0.48		1.77				1966				0.91				0.81				1966

		1967		1969		3.1%		-3.461		1.271				2.2%		-3.834		1.779				3.66%		-3.309		0.592								0																												1967						for Yakima stocks from cooney_yakima-s a&p w lind redd & premort 6 07						3.10%		0.031035766		-3.4726149966		0.427		1967		0.58		2.15				1967				0.91				0.81				1967

		1968		1970		1.6%		-4.110		0.622				1.1%		-4.483		1.130				2.55%		-3.669		0.232								0																												1968												2.41%		0.0241215503		-3.7246496341		0.175		1968		0.48		1.77				1968				0.91				0.81				1968

		1969		1971		1.3%		-4.325		0.408				0.9%		-4.698		0.915				2.27%		-3.784		0.117								0																												1969												1.90%		0.0189922324		-3.9637252055		-0.064		1969		0.47		1.72				1969				0.91				0.81				1969

		1970		1972		0.9%		-4.723		0.010				0.6%		-5.096		0.517				1.52%		-4.183		-0.283								0																												1970												1.08%		0.0107623229		-4.5317038659		-0.632		1970		0.49		1.81				1970				0.91				0.81				1970

		1971		1973		0.4%		-5.469		-0.736				0.3%		-5.842		-0.229				0.63%		-5.071		-1.170								0																												1971												0.96%		0.0095939935		-4.6466180576		-0.747		1971		0.39		1.49				1971				0.91				0.81				1971

		1972		1974		1.1%		-4.472		0.261				0.8%		-4.845		0.768				1.29%		-4.350		-0.449								0																												1972												1.56%		0.015646916		-4.1574814419		-0.258		1972		0.55		2.03				1972				0.91				0.81				1972

		1973		1975		2.9%		-3.551		1.181				2.0%		-3.924		1.689				1.84%		-3.996		-0.096								0																												1973												1.77%		0.0177063437		-4.0338323018		-0.134		1973		0.61		2.34				1973				0.91				0.81				1973

		1974		1976		0.6%		-5.091		-0.358				0.4%		-5.464		0.149				1.70%		-4.073		-0.172								0																												1974												1.30%		0.0130146499		-4.3416796394		-0.442		1974		0.30		1.31				1974				0.91				0.81				1974

		1975		1977		0.4%		-5.416		-0.683				0.3%		-5.789		-0.176				0.90%		-4.710		-0.810								0												0.3%		-5.815		-1.314												1975												1.99%		0.0198698101		-3.9185537784		-0.019		1975		0.00		0.92				1975				0.91				0.81				1975

		1976		1978		1.0%		-4.650		0.083				0.7%		-5.023		0.590				3.07%		-3.482		0.418								0												1.1%		-4.540		-0.039												1976												3.13%		0.0312775089		-3.4648560047		0.435		1976		0.00		0.92				1976		13%		1.04				0.81				1976												89%		8.73		44%		1.64																0.88		0.88				0.35		0.35

		1977		1979		0.9%		-4.739		-0.006				0.6%		-5.112		0.501				3.18%		-3.448		0.453								0												1.2%		-4.428		0.073		1977.0		1.5%		-4.187		0.327				1977												2.86%		0.0286190426		-3.553682956		0.346		1977		0.36		1.42				1977		13%		1.04				0.81				1977		63%		2.46		23%		1.20				75%		3.73		34%		1.39				0.57		0.57				0.11		0.11				0.72		0.72				0.24		0.24

		1978		1980		0.5%		-5.231		-0.499		old ones		0.4%		-5.604		0.009				2.54%		-3.672		0.229								0				1.5%		-4.186		-0.255				1.5%		-4.193		0.308		1978.0		0.8%		-4.860		-0.347				1978		1.406		0.341								1.83%		0.0182618797		-4.0029394674		-0.103		1978		0.17		1.10				1978		20.9%		1.15		20.9%		1.03				1978		60%		2.29		32%		1.35				98%		57.57		57%		2.13				0.49		0.49				0.14		0.14				0.98		0.98				0.45		0.45

		1979		1981		1.0%		-4.592		0.141		0.7%		0.28%		-5.892		-0.279				1.11%		-4.501		-0.600								0				4.1%		-3.192		0.740				2.9%		-3.553		0.947		1979.0		1.3%		-4.309		0.204				1979		0.516		-0.662								2.24%		0.0224213755		-3.7977405105		0.102		1979		0.04		0.96				1979		9.0%		1.00		9.0%		0.89				1979		59%		2.27		37%		1.46				76%		3.81		36%		1.44				0.55		0.55				0.31		0.31				0.73		0.73				0.30		0.30

		1980		1982		1.5%		-4.192		0.540		1.0%		0.46%		-5.385		0.228				3.37%		-3.389		0.512								0				3.3%		-3.411		0.520				3.6%		-3.316		1.185		1980.0		2.1%		-3.868		0.645				1980		1.981		0.684								3.00%		0.0300143408		-3.5060799851		0.393		1980		0.03		0.95				1980		9.4%		1.00		9.4%		0.90				1980		79%		4.47		38%		1.48				85%		5.98		59%		2.24				0.77		0.77				0.31		0.31				0.83		0.83				0.55		0.55

		1981		1983		1.4%		-4.268		0.464		1.0%		0.50%		-5.306		0.307				2.63%		-3.639		0.262								0				4.1%		-3.189		0.742				3.5%		-3.349		1.151		1981.0		2.4%		-3.729		0.784				1981		1.464		0.381								3.15%		0.0314586038		-3.4590827612		0.440		1981		0.07		0.98				1981		8.3%		0.99		8.3%		0.89				1981		49%		1.81		38%		1.49				69%		2.96		19%		1.13				0.45		0.45				0.32		0.32				0.66		0.66				0.11		0.11

		1982		1984		1.7%		-4.062		0.670		1.2%		0.51%		-5.281		0.332				3.66%		-3.307		0.594								0				2.8%		-3.568		0.363				3.2%		-3.432		1.068		1982.0		2.6%		-3.633		0.880				1982		2.188		0.783								3.37%		0.0336687714		-3.3911845364		0.508		1982		0.09		1.00				1982		7.4%		0.98		7.4%		0.88				1982		38%		1.48		31%		1.34				77%		3.97		42%		1.59				0.33		0.33				0.26		0.26				0.75		0.75				0.37		0.37

		1983		1985		1.5%		-4.181		0.551		1.1%		0.46%		-5.392		0.221				3.07%		-3.483		0.417				2.3%		-3.775		0.919				2.3%		-3.794		0.137				1.8%		-4.040		0.461		1983.0		1.8%		-4.006		0.507				1983		1.909		0.647								3.06%		0.0306128034		-3.486336947		0.413		1983		0.09		1.01				1983		9.9%		1.01		9.9%		0.90				1983		30%		1.32		87%		6.86				76%		3.86		34%		1.40				0.23		0.23				0.85		0.85				0.74		0.74				0.27		0.27

		1984		1986		0.5%		-5.235		-0.502		0.4%		0.27%		-5.922		-0.309				3.05%		-3.489		0.411				1.4%		-4.251		0.443				2.4%		-3.726		0.206				1.1%		-4.537		-0.036		1984.0		1.4%		-4.234		0.279				1984		1.546		0.436								3.34%		0.033385625		-3.3996298613		0.500		1984		0.10		1.02				1984		27.1%		1.24		27.1%		1.12				1984		40%		1.54		73%		3.40				78%		4.22		47%		1.73				0.18		0.18				0.63		0.63				0.70		0.70				0.27		0.27

		1985		1987		0.6%		-5.183		-0.451		0.4%		0.27%		-5.904		-0.291				3.63%		-3.317		0.584				1.7%		-4.062		0.632				3.0%		-3.503		0.428				0.7%		-5.029		-0.529		1985.0		1.3%		-4.336		0.177				1985		2.178		0.778		2.226		0.800				2.82%		0.028181674		-3.5690833689		0.330		1985		0.07		0.98				1985		20.7%		1.14		31.0%		1.18				1985		31%		1.33		47%		1.74				71%		3.12		52%		1.92				0.13		0.13				0.33		0.33				0.63		0.63				0.40		0.40

		1986		1988		0.6%		-5.078		-0.345		0.4%		0.20%		-6.202		-0.589				2.01%		-3.907		-0.006				1.2%		-4.431		0.264				3.2%		-3.445		0.486				0.7%		-5.010		-0.510		1986.0		1.0%		-4.624		-0.111				1986		1.060		0.059		1.038		0.038				1.52%		0.0151552339		-4.189409332		-0.290		1986		0.08		0.99				1986		13.8%		1.05		26.7%		1.11				1986		29%		1.29		26%		1.24				69%		3.00		64%		2.57				0.19		0.17				0.46		0.14				0.63		0.64				0.57		0.58

		1987		1989		0.5%		-5.334		-0.602		0.3%		0.25%		-6.004		-0.391				1.02%		-4.585		-0.685				0.9%		-4.746		-0.051				1.5%		-4.227		-0.295				0.8%		-4.850		-0.350		1987.0		1.0%		-4.620		-0.107				1987		0.459		-0.778		0.494		-0.705				1.68%		0.0167546839		-4.0890774229		-0.190		1987		0.08		1.00				1987		15.7%		1.07		37.2%		1.30				1987		16%		1.10		17%		1.10				19%		1.13		52%		1.91				0.11		0.01				0.24		0.01				0.58		0.03				0.57		0.43

		1988		1990		1.2%		-4.441		0.292		0.8%		0.50%		-5.294		0.320				2.33%		-3.759		0.142				1.0%		-4.566		0.129				1.8%		-4.029		-0.097				1.0%		-4.596		-0.095		1988.0		0.8%		-4.811		-0.298				1988		1.010		0.010		1.095		0.091				1.94%		0.0194019664		-3.942380858		-0.043		1988		0.14		1.06				1988		17.1%		1.09		23.4%		1.06				1988		17%		1.12		20%		1.14				20%		1.15		18%		1.12				0.10		0.00				0.69		0.03				0.61		0.03				0.36		0.01

		1989		1991		0.5%		-5.316		-0.583		0.3%		0.29%		-5.854		-0.240				1.55%		-4.167		-0.266				0.6%		-5.175		-0.481				0.7%		-4.976		-1.045				0.6%		-5.107		-0.606		1989.0		0.4%		-5.597		-1.083				1989		1.041		0.040		1.061		0.060				1.29%		0.0129232062		-4.3487306523		-0.449		1989		0.10		1.02				1989		15.9%		1.08		35.0%		1.25				1989		16%		1.10		16%		1.10				18%		1.13		16%		1.10				0.14		0.01				0.17		0.00				0.57		0.03				0.38		0.01

		1990		1992		0.2%		-6.270		-1.537		0.1%		0.12%		-6.752		-1.139				1.04%		-4.571		-0.670				0.2%		-6.224		-1.529				0.4%		-5.426		-1.495				0.4%		-5.581		-1.080		1990.0		0.2%		-6.316		-1.803				1990		0.353		-1.041		0.341		-1.075				1.05%		0.0105373956		-4.5528248655		-0.653		1990		0.12		1.04				1990		16.0%		1.08		21.6%		1.04				1990		16%		1.10		16%		1.10				19%		1.14		17%		1.11				0.11		0.00				0.16		0.00				0.67		0.04				0.56		0.01

		1991		1993		0.3%		-5.835		-1.103		0.1%		0.05%		-7.601		-1.988				1.07%		-4.535		-0.635				0.2%		-6.054		-1.360				0.4%		-5.599		-1.668				0.6%		-5.175		-0.674		1991.0		0.2%		-6.179		-1.666				1991		0.429		-0.847		0.414		-0.882				1.13%		0.0112583968		-4.4866410506		-0.587		1991		0.10		1.02				1991		14.7%		1.06		29.9%		1.16				1991		16%		1.10		15%		1.08				18%		1.12		16%		1.10				0.24		0.02				0.06		0.01				0.58		0.04				0.43		0.02

		1992		1994		0.5%		-5.236		-0.503		0.1%		0.07%		-7.264		-1.651				1.18%		-4.440		-0.540				0.2%		-6.235		-1.540				2.6%		-3.661		0.270				0.7%		-4.997		-0.496		1992.0		0.3%		-5.912		-1.399				1992		0.532		-0.631		0.514		-0.666				1.29%		0.0129049569		-4.3501437855		-0.451		1992		0.08		0.99				1992		16.2%		1.08		26.3%		1.10				1992		17%		1.12		22%		1.18				20%		1.15		18%		1.12				0.14		0.01				0.56		0.07				0.63		0.04				0.66		0.02

		1993		1995		0.5%		-5.208		-0.476		0.7%		0.74%		-4.906		0.707				1.40%		-4.267		-0.367				0.3%		-5.698		-1.003				2.7%		-3.619		0.312				1.0%		-4.615		-0.114		1993.0		0.5%		-5.314		-0.800				1993		0.846		-0.167		0.817		-0.202				1.51%		0.0150601519		-4.1957029682		-0.296		1993		0.07		0.99				1993		15.2%		1.07		19.1%		1.01				1993		16%		1.09		15%		1.09				18%		1.12		16%		1.10				0.17		0.01				0.01		0.00				0.59		0.03				0.60		0.01

		1994		1996		0.8%		-4.776		-0.044		0.2%		0.19%		-6.266		-0.653				1.61%		-4.129		-0.228				0.6%		-5.123		-0.428				0.5%		-5.382		-1.450				0.5%		-5.238		-0.737		1994.0		0.9%		-4.704		-0.191				1994		0.934		-0.068		0.902		-0.104				1.50%		0.0150083198		-4.1991505806		-0.300		1994		0.10		1.01				1994		10.3%		1.01		18.6%		1.00				1994		11%		1.04		10%		1.03				12%		1.05		10%		1.03				0.20		0.01				0.04		0.00				0.48		0.02				0.43		0.00

		1995		1997		1.5%		-4.221		0.512		0.9%		0.88%		-4.733		0.880				1.39%		-4.275		-0.374				1.3%		-4.339		0.356				13.0%		-2.044		1.887				0.7%		-5.015		-0.515		1995.0		1.4%		-4.300		0.213				1995		0.816		-0.203		0.788		-0.238				1.64%		0.016427888		-4.1087748988		-0.209		1995		0.08		1.00				1995		10.4%		1.01		18.6%		1.00				1995		12%		1.04		12%		1.05				15%		1.09		13%		1.06				0.34		0.02				0.14		0.02				0.67		0.05				0.50		0.03

		1996		1998		1.6%		-4.123		0.610		1.0%		0.98%		-4.625		0.988				1.89%		-3.966		-0.066				1.5%		-4.191		0.503				2.3%		-3.785		0.146				1.1%		-4.508		-0.007		1996.0		2.1%		-3.886		0.627				1996		0.969		-0.032		0.936		-0.067				2.53%		0.0252804238		-3.6777249455		0.222		1996		0.05		0.97				1996		8.9%		0.99		34.6%		1.24				1996		13%		1.06		16%		1.09				13%		1.06		12%		1.05				0.70		0.05				0.63		0.07				0.43		0.04				0.53		0.04

		1997		1999		3.0%		-3.514		1.218		2.4%		2.44%		-3.713		1.900				3.16%		-3.454		0.447				3.2%		-3.430		1.265				2.1%		-3.863		0.068				1.5%		-4.186		0.315		1997.0		3.4%		-3.390		1.123				1997		1.310		0.270		1.299		0.262				3.92%		0.0392079371		-3.2388760759		0.661		1997		0.07		0.99				1997		10.4%		1.01		14.3%		0.95				1997		11%		1.04		10%		1.03				11%		1.03		10%		1.03				0.17		0.01				0.01		0.00				0.06		0.00				0.30		0.00

		1998		2000		3.0%		-3.519		1.214		1.9%		1.90%		-3.963		1.650				4.68%		-3.062		0.839				5.4%		-2.926		1.768												1.5%		-4.186		0.315		1998.0		2.2%		-3.802		0.711				1998		2.040		0.713		2.023		0.705				3.08%		0.0407796807		-3.1995713438		0.700		1998		0.06		0.97				1998		8.8%		0.99		15.6%		0.96				1998		9%		1.02		9%		1.01				9%		1.01		9%		1.01				0.08		0.01				0.00		0.00				0.00		0.00				0.00		0.00

		1999		2001		1.4%		-4.299		0.434				0.49%								3.48%		-3.359		0.541				0.4%		-5.426		-0.731																		1999.0		1.9%		-3.961		0.552				1999		1.932		0.658		1.916		0.650				1.60%		0.0275596212		-3.5914035771		0.308		1999		0.08		1.00				1999		5.4%		0.96		12.6%		0.93				1999		6%		0.98		6%		0.98				5%		0.97		5%		0.97				0.09		0.00				0.11		0.00				0.01		0.00				0.00		0.00

		2000		2002										0.63%								2.04%		-3.894		0.006				2.1%		-3.848		0.846																		2000.0		3.3%		-3.409		1.104				2000												1.54%		0.0176459815		-4.0372471987		-0.138		2000		0.06		0.98				2000		4.3%		0.95		14.3%		0.95				2000		4%		0.96		4%		0.96				4%		0.96		4%		0.96				0.00		0.00				0.00		0.00				0.01		0.00				0.01		0.00

		2001		2003																		1.49%		-4.204		-0.303																																				2001												1.37%		0.0074674369		-4.897203456		-0.998		2001		0.15		1.07				2001		4.0%		0.94		11.5%		0.92				2001		4%		0.96		4%		0.96				4%		0.96		4%		0.96				0.02		0.00				0.02		0.00				0.00		0.00				0.01		0.00

						average		-4.732						average		-5.613														average		-4.694						average		-3.931						average		-4.501																														-3.900				2002		0.08		1.00				2002		2.7%		0.93		3.4%		0.84				2002		3%		0.95		3%		0.95				3%		0.95		3%		0.95				0.00		0.00				0.00		0.00				0.11		0.01				0.15		0.00

								0.0088049228								0.0036497271																																																																		2003		0.08		1.00				2003		2.5%		0.93		14.9%		0.96				2003		3%		0.94		3%		0.94				3%		0.95		3%		0.95				0.00		0.00				0.00		0.00				0.10		0.01				0.08		0.00

																				average		0.0202275781		-3.901																								21						average		-4.513		20																								2004		0.08		1.00				2004		3.2%		0.94		11.3%		0.92				2004		3%		0.95		3%		0.95				4%		0.96		3%		0.95				0.00		0.00				0.00		0.00				0.19		0.01				0.18		0.00

								22														0.0148400257																																		0.0109637541																										2005				1.00				2005		4%		0.94		12%		0.93				2005		4%		0.96		4%		0.96				5%		0.97		4%		0.96				0.00		0.00				0.00		0.00				0.25		0.01				0.26		0.00

																						0.0171511719				2001 - Estimates generated using regression of PATH on CSS (1997-2000 overlap years)																																		age 2		0.5																												2006		5.2%		0.96		16.0%		0.97

																						0.0136824673																																		0.749146407				age 3		0.5																												2007		3.6%		0.94		11.6%		0.92

																																																																																																						10YR Avg		0.079		1.000		0.080		1.000				0.086		1.000		0.079		1.000

																																																								0.445526448																												0.084								0.094				0.186

																																																								-2.5956603596

																												SAR1																																																																																														Need to check Upper Columbia Trib and pool harvest rate calculations ESPECIALLY ENTIAT

																						Brood		Smolt				to Upper Dam																										From sthdr5 spreadsheet (80 to 83 migration yrs estimates generated using regression on SNK sars)																																																																						TDC NOTE oct 2007

																						Year		Year				Steelhead																										Brood Yr		Mig Year		SAR								new		old

																						1962		1964				4.21%		3.94%		-3.2329752379		0.6405																				1977		1979		0.018		-4.0128509172		0.4543455354				0.018		0.018																																				0.49		1.81		0.73		3.39

																						1963		1965				3.68%		3.80%		-3.2697031943		0.6037																				1978		1980		0.012		-4.3971461911		0.1160299415				0.012		0.012																																				0.29		1.30		0.79		4.25

																						1964		1966				3.93%		3.97%		-3.2264026177		0.6470																				1979		1981		0.003		-5.749010253		-1.0740879809				0.003		0.003																																				0.34		1.39		0.78		4.16

																						1965		1967				4.01%		3.70%		-3.2958776581		0.5776																				1980		1982		0.024		-3.7419231656		0.6928576624				0.024		0.024																																				0.40		1.52		0.77		3.98

																						1966		1968				3.39%		3.53%		-3.345248402		0.5282																				1981		1983		0.018		-4.0128509172		0.4543455354				0.018		0.018																																				0.27		1.25		0.62		2.41

																						1967		1969				3.66%		3.10%		-3.4726149966		0.4008																				1982		1984		0.030		-3.5089325293		0.8979717266				0.030		0.030																																				0.25		1.22		0.67		2.75

																						1968		1970				2.55%		2.41%		-3.7246496341		0.1488																				1983		1985		0.023		-3.7753351796		0.6540961954				0.023		0.023																																				0.25		1.22		0.56		2.08

																						1969		1971				2.27%		1.90%		-3.9637252055		-0.0903																				1984		1986		0.013		-4.3055124559		0.2427019748				0.013		0.013																																				0.34		1.39		0.67		2.70

																						1970		1972				1.52%		1.08%		-4.5317038659		-0.6583																				1985		1987		0.015		-4.1680495293		0.6076556472				0.015		0.015																																				0.27		1.25		0.65		2.59

																						1971		1973				0.63%		0.96%		-4.6466180576		-0.7732																				1986		1988		0.011		-4.5388788193		0.3290323072				0.011		0.011																																				0.25		1.22		0.57		2.10

																						1972		1974				1.29%		1.56%		-4.1574814419		-0.2840																				1987		1989		0.009		-4.7169577905		-0.1773077832				0.009		0.009																																				0.16		1.09		0.20		1.13

																						1973		1975				1.84%		1.77%		-4.0338323018		-0.1604																				1988		1990		0.011		-4.5318817636		0.0754912128				0.011		0.011																																				0.18		1.12		0.21		1.14

																						1974		1976				1.70%		1.30%		-4.3416796394		-0.4682																				1989		1991		0.006		-5.1988063816		-0.0564868553				0.006		0.006																																				0.16		1.10		0.20		1.13

																						1975		1977				0.90%		1.99%		-3.9185537784		-0.0451																				1990		1992		0.002		-6.2667888744		-1.3457179139				0.002		0.002																																				0.16		1.10		0.20		1.14

																						1976		1978				3.07%		3.13%		-3.4648560047		0.4086																				1991		1993		0.002		-6.3674302059		-1.6194915782				0.002		0.002																																				0.16		1.09		0.19		1.12

																						1977		1979				3.18%		2.86%		-3.553682956		0.3198																				1992		1994		0.002		-6.0213551245		-1.7566406666				0.002		0.002																																				0.17		1.10		0.21		1.14

																						1978		1980				2.54%		1.83%		-4.0029394674		-0.1295																				1993		1995		0.003		-5.8136996389		-0.9888585727				0.003		0.003																																				0.16		1.10		0.20		1.13

																						1979		1981				1.11%		2.24%		-3.7977405105		0.0757																				1994		1996		0.007		-4.9817474741		-0.313090031				0.007		0.007																																				0.10		1.02		0.15		1.06

																						1980		1982				3.37%		3.00%		-3.5060799851		0.3674																				1995		1997		0.011		-4.4866587563		-0.2177525287				0.011		0.010																																				0.10		1.02		0.15		1.07

																						1981		1983				2.63%		3.15%		-3.4590827612		0.4144																				1996		1998		0.016		-4.1435404657		0.1394879664				0.016		0.016																																				0.09		1.01		0.13		1.05

																						1982		1984				3.66%		3.37%		-3.3911845364		0.4823																				1997		1999		0.025		-3.6818260026		0.3366997592				0.025		0.028																																				0.10		1.02		0.10		1.01

																						1983		1985				3.07%		3.06%		-3.486336947		0.3871																				1998		2000		0.042		-3.1649225866		1.2031490816				0.042		0.039																																				0.09		1.01		0.09		0.99

																						1984		1986				3.05%		3.34%		-3.3996298613		0.4738																				1999		2001		0.002		-6.0241226409		0.8418568606				0.002		0.004																																				0.05		0.97		0.05		0.96

																						1985		1987				3.63%		2.82%		-3.5690833689		0.3044																				2000		2002		0.036		-3.3335120223		0.8904429345				0.036		0.033																																				0.04		0.96		0.04		0.95

																						1986		1988				2.01%		1.52%		-4.189409332		-0.3160																				2001		2003		0.030		-3.4912972164						0.030		0.026																																				0.04		0.96		0.04		0.94

																						1987		1989				1.02%		1.68%		-4.0890774229		-0.2156																																																																						0.05		0.96		0.05		0.95

																						1988		1990				2.33%		1.94%		-3.942380858		-0.0689																																																																						0.04		0.96		0.04		0.95

																						1989		1991				1.55%		1.29%		-4.3487306523		-0.4753																																																																						0.05		0.97		0.05		0.95

																						1990		1992				1.04%		1.05%		-4.5528248655		-0.6794																																																																						0.05		0.97		0.05		0.95

																						1991		1993				1.07%		1.13%		-4.4866410506		-0.6132

																						1992		1994				1.18%		1.29%		-4.3501437855		-0.4767

																						1993		1995				1.40%		1.51%		-4.1957029682		-0.3223																																																																						0.083		1.000		0.095		1.000

																						1994		1996				1.61%		1.50%		-4.1991505806		-0.3257

																						1995		1997				1.39%		1.64%		-4.1087748988		-0.2353

																						1996		1998				1.89%		2.53%		-3.6777249455		0.1957

																						1997		1999				3.16%		3.92%		-3.2388760759		0.6346

																						1998		2000				4.68%		3.08%		-3.4802859125		0.3932

																												1.48%		1.60%		-4.1382964498		-0.2649

																												1.71%		1.54%		-4.1733877696		-0.2999

																												1.37%		1.37%		-4.2903594461		-0.4169

																																-3.8734430659



Matheson:
from "Updated BRT with UC revisions" file 'upper columbia updates' sheet



average A (corrected+2005 5%h)

		Revised Sept 2007:

		Updated Aug. 2007

		Average "A" run steelhead population																																														1125

		Calculated by subtracting estimated natural returns to Joseph Cr, Upper Grande Ronde and Wallowa from US v. Oregon TAC Lower Granite A run, dividing by number of remaining A run populations (11)

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		765		1.00						0.85		0.10		0.45		0.45		0.01		765		652		-0.16		0.0000		0.451		0.000												Recent productivity		1.087		1.768		1.061		1.321				765		1201

		1987		724		1.00						0.86		0.10		0.45		0.45		0.01		724		621		-0.15		-0.1539		-0.606		-0.606												Standard error (ln)		0.380		0.538		0.282		0.410				724		395

		1988		881		1.00						0.83		0.10		0.45		0.45		0.01		881		731		-0.19		0.0000		0.332		0.000																				1.86				881		1228

		1989		800		1.00						0.63		0.10		0.45		0.45		0.01		800		508		-0.45		0.0000		-0.274		0.000												Abundance (geomean)				479								800		608

		1990		962		1.00						0.29		0.10		0.45		0.45		0.01		962		277		-1.24		0.0000		-0.700		0.000												Standard error (ln)				0.36								962		478

		1991		292		1.00						0.84		0.10		0.45		0.45		0.01		292		246		-0.17		-0.1734		0.121		0.121																								292		329

		1992		860		1.00						0.24		0.10		0.45		0.45		0.01		860		207		-1.42		0.0000		-1.260		0.000																								860		244

		1993		695		1.00						0.20		0.10		0.45		0.45		0.01		695		142		-1.59		-1.5913		-1.026		-1.026																								695		249

		1994		238		1.00						0.68		0.10		0.45		0.45		0.01		238		163		-0.38		-0.3811		-0.938		-0.938												LN most recent years				5.38								238		93

		1995		218		1.00						1.54		0.10		0.45		0.45		0.01		218		335		0.43		0.4307		0.452		0.452																5.61								218		343

		1996		272		1.00						2.69		0.10		0.45		0.45		0.01		272		731		0.99		0.9891		0.391		0.391																4.93								272		402

		1997		138		1.00						11.99		0.10		0.45		0.45		0.01		138		1655		2.48		2.4843		1.834		1.834																4.72								138		863

		1998		112		1.00						19.18		0.10		0.45		0.45		0.01		112		2149		2.95		2.9541		1.997		1.997																5.34								112		825

		1999		209		1.00								0.10		0.45		0.45		0.01		209																										6.20

		2000		491		1.00								0.10		0.45		0.45		0.01		491																										6.95

		2001		1,039		1.00								0.10		0.45		0.45		0.01		1039																										7.82

		2002		2,490		1.00								0.10		0.45		0.45		0.01		2490																						Inputs:				7.62

		2003		2,029		1.00								0.10		0.45		0.45		0.01		2029																										7.15

		2004		1,277		1.00								0.10		0.45		0.45		0.01		1277																						Census Threshold		750.000

				695

																																												hatchery eff.		1

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		250		0

		300		0

		315		0

		400		0

		480		0

		550		0

		650		0

		750		0

		850		0

		900		0

		1000		0

		1500		0

		1750		0

		2050		0

		4000		0





average A (corrected+2005 5%h)

		



Brd to spawner

Returns (spawners)

Average "A" run steelhead



average B (replaced)

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.052		1.359		1.216		1.463				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.320		0.374		0.225		0.258				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				457								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.19								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										5.42								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.60								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										4.64								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										5.24								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.20								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										6.98

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.87

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.73

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.38

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																										Upper GR		Joseph		Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																								1967				5422												A run pops

		800		0																																								1968				1988

		1000		0																																								1969				3343

		1200		0																																								1970		2758		1401		1404

		1400		0																																								1971		1359		2304		1236

		1600		0																																								1972		1746		2304		1367

		1800		0																																								1973		932		4473		1824

		2000		0																																								1974		987		723		577																Relative Size

		2200		0																																								1975		378		768		387																		GRJOS-s		194		194

		2400		0																																								1976		302		316		208																		GRUMA-s		714		714

		2600		0																																								1977		592		1762		795																						908		1.3374597136

		2800		0																																								1978		442		1581		683																		GRLMT-s		306		306		1214

		3000		0																																								1979		92		90		61

		3200		0																																								1980		763		3072		1294																		GRWAL-s		399		399

		3400		0																																								1981		1414		542		660

		3600		0																																								1982		867		858		582

		3800		0																																								1983		718		1672		807

		4000		0																																								1984		934		633		529

		4200		0																																								1985		6476		6461		4366

		4400		0																																								1986		5376		3253		2912		17850		9221		0.647		0.599		7165.6207989742		651		6309		574

		4600		0																																								1987		4374		2530		2330		16772		9868		0.551		0.603		6659.5357061501		605		7538		685

		4800		0																																								1988		6354		2801		3090		20019		10864		0.612		0.558		8851.6332535687		805		7774		707

		5000		0																																								1989		5292		949		2106		16327		10086		0.511		0.504		8098.7857307723		736		7980		725

																																												1990		3394		1536		1664		16952		12022		0.389		0.412		9975.7375220553		907		10358		942

																																												1991		659		542		405		4803		3602		0.334		0.354		3104.6626532686		282		3197		291

																																												1992		1172		2395		1204		14138		10571		0.337		0.369		8927.253426514		812		9367		852

																																												1993		3228		1175		1486		13574		9171		0.434		0.517		6551.9018032819		596		7685		699

																																												1994		1820		1627		1163		5906		2459		0.781		0.570		2537.7994334246		231		1296		118

																																												1995		574		1310		636		5076		3192		0.496		0.612		1969.2089114166		179		2556		232

																																												1996		1084		1717		945		6700		3899		0.559		0.627		2498.4640744392		227		2954		269

																																												1997		1251		2440		1246		5979		2288		0.826		0.818		1088.9948246403		99		1042		95

																																												1998		3171		2756		2000		7417		1490		1.069		0.845		1146.8133440481		104		-510		(46)

																																												1999		2133		1265		1147		7083		3685		0.642		0.707		2076.8774878561		189		2538		231

																																												2000		2020		1084		1048		10129		7025		0.410		0.466		5411.148376493		492		5977		543

																																												2001		2596		1898		1517		17389		12895		0.346		0.318		11864.6193050996		1,079		11378		1,034

																																												2002		4008		1581		1886		37855		32266		0.197		0.237		28881.2324322345		2,626		30380		2,762

																																												2003		2283		1581		1304		30758		26894		0.168		0.187		25004.1248773014		2,273		25590		2,326

																																												2004		2526		678		1081		21891		18687		0.196		0.196		17603.1756129845		1,600		17606		1,601

																																												2005		1749		1310		1032		18274		15215		0.224		0.210		14440.2493363638		1,313		14183		1,289



Parameter for which a profile is to be created



average B (replaced)

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



average B (corrected)

		





average B (corrected+2005

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.280		1.705		1.432		1.773				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.355		0.407		0.265		0.302				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				558								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.42								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										4.60								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.64								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										5.24								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										6.20								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.98								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										7.87

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.73

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.38

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.18

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																								Upper GR		Joseph				Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																						1967				5422														A run pops

		800		0																																						1968				1988

		1000		0																																						1969				3343

		1200		0																																						1970		2758		1401		4159		1404

		1400		0																																						1971		1359		2304				1236

		1600		0																																						1972		1746		2304				1367

		1800		0																																						1973		932		4473				1824

		2000		0																																						1974		987		723				577																Relative Size

		2200		0																																						1975		378		768				387																		GRJOS-s		194		194

		2400		0																																						1976		302		316				208																		GRUMA-s		714		714

		2600		0																																						1977		592		1762				795																						908		1.3374597136

		2800		0																																						1978		442		1581				683																		GRLMT-s		306		306		1214

		3000		0																																						1979		92		90				61

		3200		0																																						1980		763		3072				1294																		GRWAL-s		399		399

		3400		0																																						1981		1414		542				660

		3600		0																																						1982		867		858				582

		3800		0																																						1983		718		1672				807

		4000		0																																						1984		934		633				529

		4200		0																																						1985		6476		6461				4366

		4400		0																																						1986		5376		3253				2912		17850		9221		0.647		0.599		7165.6207989742		651		6309		574

		4600		0																																						1987		4374		2530				2330		16772		9868		0.551		0.603		6659.5357061501		605		7538		685

		4800		0																																						1988		6354		2801				3090		20019		10864		0.612		0.558		8851.6332535687		805		7774		707

		5000		0																																						1989		5292		949				2106		16327		10086		0.511		0.504		8098.7857307723		736		7980		725

																																										1990		3394		1536				1664		16952		12022		0.389		0.412		9975.7375220553		907		10358		942

																																										1991		659		542				405		4803		3602		0.334		0.354		3104.6626532686		282		3197		291

																																										1992		1172		2395				1204		14138		10571		0.337		0.369		8927.253426514		812		9367		852

																																										1993		3228		1175				1486		13574		9171		0.434		0.517		6551.9018032819		596		7685		699

																																										1994		1820		1627				1163		5906		2459		0.781		0.570		2537.7994334246		231		1296		118

																																										1995		574		1310				636		5076		3192		0.496		0.612		1969.2089114166		179		2556		232

																																										1996		1084		1717				945		6700		3899		0.559		0.627		2498.4640744392		227		2954		269

																																										1997		1251		2440				1246		5979		2288		0.826		0.818		1088.9948246403		99		1042		95

																																										1998		3171		2756				2000		7417		1490		1.069		0.845		1146.8133440481		104		-510		(46)

																																										1999		2133		1265				1147		7083		3685		0.642		0.707		2076.8774878561		189		2538		231

																																										2000		2020		1084				1048		10129		7025		0.410		0.466		5411.148376493		492		5977		543

																																										2001		2596		1898				1517		17389		12895		0.346		0.318		11864.6193050996		1,079		11378		1,034

																																										2002		4008		1581				1886		37855		32266		0.197		0.237		28881.2324322345		2,626		30380		2,762

																																										2003		2283		1581				1304		30758		26894		0.168		0.187		25004.1248773014		2,273		25590		2,326

																																										2004		2526		678				1081		21891		18687		0.196		0.196		17603.1756129845		1,600		17606		1,601

																																										2005		1749		1310				1032		18274		15215		0.224		0.210		14440.2493363638		1,313		14183		1,289

																																										2006										14654

																																										2007										7880

																																										2008										11412

																																										2009										17985



Parameter for which a profile is to be created



average B (corrected+2005

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



average B (UPDATED 2010)

		





GRJOS

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.280		1.705		1.432		1.773				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.355		0.407		0.265		0.302				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				558								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.42								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										4.60								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.64								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										5.24								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										6.20								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.98								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										7.87

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.73

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.38

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.18

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																								Upper GR		Joseph				Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																						1967				5422														A run pops

		800		0																																						1968				1988

		1000		0																																						1969				3343

		1200		0																																						1970		2758		1401				1404

		1400		0																																						1971		1359		2304				1236

		1600		0																																						1972		1746		2304				1367

		1800		0																																						1973		932		4473				1824

		2000		0																																						1974		987		723				577																Relative Size

		2200		0																																						1975		378		768				387																		GRJOS-s		194		194

		2400		0																																						1976		302		316				208																		GRUMA-s		714		714

		2600		0																																						1977		592		1762				795																						908		1.3374597136

		2800		0																																						1978		442		1581				683																		GRLMT-s		306		306		1214

		3000		0																																						1979		92		90				61

		3200		0																																						1980		763		3072				1294																		GRWAL-s		399		399

		3400		0																																						1981		1414		542				660																														IDFG spreadsheet from C. Petrosky 3 8 10.  'LGR Steelhead Breakdown.xlsx'

		3600		0																																						1982		867		858				582

		3800		0																																						1983		718		1672				807

		4000		0																																						1984		934		633				529																								5% hatch

		4200		0																																						1985		6476		6461				4366																																Wild		Hatchery		Wild		Hatchery		Wild		Hatchery		Total

		4400		0																																						1986		5376		3253				2912		17850		9221		0.647		0.599		7165.6207989742		651																		Run Year		A		A		B		B		Total		Total		Count

		4600		0																																						1987		4374		2530				2330		16772		9868		0.551		0.603		6659.5357061501		605								922		317.2272727273		3489.5						1986-87		16,443		69,790		5,477		38,266		21,920		108,056		129,976

		4800		0																																						1988		6354		2801				3090		20019		10864		0.612		0.558		8851.6332535687		805								952		146.5590909091		1612.15						1987-88		19,935		32,243		5,240		13,083		25,175		45,326		70,501

		5000		0																																						1989		5292		949				2106		16327		10086		0.511		0.504		8098.7857307723		736								940		203.9227272727		2243.15						1988-89		15,698		44,863		4,587		22,008		20,285		66,871		87,156

																																										1990		3394		1536				1664		16952		12022		0.389		0.412		9975.7375220553		907								1,205		298.0454545455		3278.5						1989-90		16,818		65,570		8,110		40,990		24,928		106,560		131,488

																																										1991		659		542				405		4803		3602		0.334		0.354		3104.6626532686		282								397		115.2409090909		1267.65						1990-91		4,734		25,353		4,483		22,331		9,217		47,684		56,901

																																										1992		1172		2395				1204		14138		10571		0.337		0.369		8927.253426514		812								1,129		316.5409090909		3481.95						1991-92		13,896		69,639		3,198		12,356		17,094		81,995		99,089

																																										1993		3228		1175				1486		13574		9171		0.434		0.517		6551.9018032819		596								975		379.2409090909		4171.65						1992-93		13,620		83,433		5,778		25,573		19,398		109,006		128,404

																																										1994		1820		1627				1163		5906		2459		0.781		0.570		2537.7994334246		231								389		157.5318181818		1732.85						1993-94		7,332		34,657		1,790		15,895		9,122		50,552		59,674

																																										1995		574		1310				636		5076		3192		0.496		0.612		1969.2089114166		179								324		145.2545454545		1597.8						1994-95		5,873		31,956		2,231		7,178		8,104		39,134		47,238

																																										1996		1084		1717				945		6700		3899		0.559		0.627		2498.4640744392		227								513		285.7045454545		3142.75						1995-96		6,733		62,855		1,338		8,350		8,071		71,205		79,276

																																										1997		1251		2440				1246		5979		2288		0.826		0.818		1088.9948246403		99								404		304.8863636364		3353.75						1996-97		5,980		67,075		1,645		12,211		7,625		79,286		86,911

																																										1998		3171		2756				2000		7417		1490		1.069		0.845		1146.8133440481		104								408		303.7545454545		3341.3						1997-98		7,418		66,826		1,324		10,802		8,742		77,628		86,370

																																										1999		2133		1265				1147		7083		3685		0.642		0.707		2076.8774878561		189								388		199.2681818182		2191.95						1998-99		7,078		43,839		2,302		17,458		9,380		61,297		70,677

																																										2000		2020		1084				1048		10129		7025		0.410		0.466		5411.148376493		492								734		241.8863636364		2660.75						1999-00		9,997		53,215		885		8,758		10,882		61,973		72,855

																																										2001		2596		1898				1517		17389		12895		0.346		0.318		11864.6193050996		1,079								1,440		361.3863636364		3975.25						2000-01		17,666		79,505		2,885		17,074		20,551		96,579		117,130

																																										2002		4008		1581				1886		37855		32266		0.197		0.237		28881.2324322345		2,626								3,522		895.7727272727		9853.5						2001-02		37,545		197,070		3,174		30,677		40,719		227,747		268,466

																																										2003		2283		1581				1304		30758		26894		0.168		0.187		25004.1248773014		2,273								2,829		555.7681818182		6113.45						2002-03		28,308		122,269		13,623		57,976		41,931		180,245		222,176

																																										2004		2526		678				1081		21891		18687		0.196		0.196		17603.1756129845		1,600								2,137		537.4		5911.4						2003-04		21,908		118,228		7,261		25,311		29,169		143,539		172,708

																																										2005		1749		1310				1032		18274		15215		0.224		0.210		14440.2493363638		1,313								1,783		469.9636363636		5169.6						2004-05		18,296		103,392		4,774		25,184		23,070		128,576		151,646

																																										2006										14654																		- 0		0		0		- 0

																																										2007										7880																		- 0		0		0		- 0

																																										2008										11412																		- 0		0		0		- 0

																																										2009										17985																		- 0		0		0		- 0



Parameter for which a profile is to be created



GRJOS

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



GRUMA

		





GRWAL

		Updated 4/19/06

		Average "B" run steelhead population																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00										0.28		0.5		0.21		1107		644		-0.54		0.0000		-0.006		0.000												Recent productivity		0.817		0.944		0.831		0.854				1107		1101

		1987		658		1.00										0.28		0.5		0.21		658		507		-0.26		-0.2603		-0.685		-0.685												Standard error (ln)		0.264		0.286		0.126		0.142				658		332

		1988		672		1.00										0.28		0.5		0.21		672		510		-0.28		-0.2763		0.142		0.142																				1.80				672		774

		1989		595		1.00										0.28		0.5		0.21		595		356		-0.51		-0.5126		-0.266		-0.266												Abundance (geomean)				306								595		456

		1990		1002		1.00										0.28		0.5		0.21		1002		237		-1.44		0.0000		-0.670		0.000												Standard error (ln)				0.24								1002		513

		1991		560		1.00										0.28		0.5		0.21		560		209		-0.98		-0.9847		-0.635		-0.635																								560		297

		1992		397		1.00										0.28		0.5		0.21		397		183		-0.78		-0.7771		-0.540		-0.540																								397		232

		1993		721		1.00										0.28		0.5		0.21		721		201		-1.28		-1.2788		-0.367		-0.367																								721		500

		1994		180		1.00										0.28		0.5		0.21		180		214		0.17		0.1731		-0.228		-0.228												LN most recent years				5.72								180		143

		1995		306		1.00										0.28		0.5		0.21		306		212		-0.36		-0.3650		-0.374		-0.374																5.08								306		210

		1996		161		1.00										0.28		0.5		0.21		161		290		0.59		0.5868		-0.066		-0.066																5.33								161		151

		1997		206		1.00										0.28		0.5		0.21		206		658		1.16		1.1644		0.447		0.447																5.11								206		321

		1998		166		1.00										0.28		0.5		0.21		166		1099		1.89		1.8910		0.839		0.839																5.66								166		384

		1999		288		1.00										0.28		0.5		0.21		288																										4.73

		2000		114		1.00										0.28		0.5		0.21		114																										5.88

		2001		356		1.00										0.28		0.5		0.21		356																										5.94

		2002		381		1.00										0.28		0.5		0.21		381																						Inputs:				7.47

		2003		1753		1.00										0.28		0.5		0.21		1753																										6.31

		2004		551		1.00										0.28		0.5		0.21		551																						Census Threshold		750.000

				560

																																												hatchery eff.		1

		Model

		O		(0.85 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		250		0

		300		0

		315		0

		400		0

		480		0

		550		0

		650		0

		750		0

		850		0

		900		0

		1000		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



GRWAL

		



Brd to spawner

Returns (spawners)

Average "B" run steelhead



IRMAI

		





MCFIF

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.832		0.917		0.962		0.999				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.212		0.230		0.129		0.143				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				323								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.26								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.72								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						5.08								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.33								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.11								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						5.66								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						4.74								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						5.88								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						5.98								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				7.46								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						6.81

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		0		0		0		0		0																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		0		0		0		0		0																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		0		0		0		0		0																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		0		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		0		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		0		0		0		0		0																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		0																												7,267				2003		7,267		908

		20		0																												4,777				2004		4,777		597								0.0198393517

		30		0																												3,540				2005		3,540		442

		40		0																												1,590				2006		1,590		199

		50		0																												2,733		2990		2007		2,733		342

		70		0

		90		0

		110		0

		150		0

		200		0																0

		250		0																2000

		300		0

		315		0

		400		0																																																				Dwsk recon		LGR

		480		0

		550		0																																																		1986		28175		35856				7681

		650		0																																																				16008		13851				-2157

		750		0																																																				22315		21920				-395

		850		0																																																				43944		39899				-4045

		900		0																																																				24311		22018				-2293

		1000		0																																																				17091		11881				-5210

		1500		0																																																				31803		25566				-6237

		1750		0																																																				17427		16887				-540

		2050		0																																																				9385		7380				-2005

		4000		0																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



MCFIF

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



DREST

		





DRWST

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



JDLMT

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.929		1.034		1.039		1.090				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.225		0.242		0.142		0.157				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				409								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.24								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.66								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						4.74								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.88								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.98								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						7.46								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						6.81								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						6.39								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						6.09								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				5.29								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						5.83

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		0		0		0		0		0																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		0		0		0		0		0																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		0		0		0		0		0																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		0		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		0		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		0		0		0		0		0																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		0																												7,267				2003		7,267		908

		20		0																												4,777				2004		4,777		597								0.0198393517

		30		0																												3,540				2005		3,540		442

		40		0																												1,590				2006		1,590		199

		50		0																												2,733		2990		2007		2,733		342

		70		0

		90		0

		110		0

		150		0

		200		0																0

		250		0																2000

		300		0

		315		0

		400		0																																																				Dwsk recon		LGR

		480		0

		550		0																																																		1986		28175		35856				7681

		650		0																																																				16008		13851				-2157

		750		0																																																				22315		21920				-395

		850		0																																																				43944		39899				-4045

		900		0																																																				24311		22018				-2293

		1000		0																																																				17091		11881				-5210

		1500		0																																																				31803		25566				-6237

		1750		0																																																				17427		16887				-540

		2050		0																																																				9385		7380				-2005

		4000		0																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



JDLMT

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



JDNFJ

		





JDUMA

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



JDMFJ

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.956		1.183		1.111		1.331				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.234		0.231		0.208		0.199				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				323								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.24								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.66								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						4.74								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.88								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.98								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						7.46								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						6.81								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						6.39								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						6.09								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				5.29								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						5.83

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		0		0		0		0		0																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		0		0		0		0		0																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		0		0		0		0		0																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		0		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		0		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		0		0		0		0		0																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		0																												7,267				2003		7,267		908

		20		0																												4,777				2004		4,777		597								0.0198393517

		30		0																												3,540				2005		3,540		442

		40		0																												1,590				2006		1,590		199

		50		0																												2,733		2990		2007		2,733		342

		70		0

		90		0

		110		0

		150		0

		200		0																0

		250		0																2000

		300		0

		315		0

		400		0																																																				Dwsk recon		LGR

		480		0

		550		0																																																		1986		28175		35856				7681

		650		0																																																				16008		13851				-2157

		750		0																																																				22315		21920				-395

		850		0																																																				43944		39899				-4045

		900		0																																																				24311		22018				-2293

		1000		0																																																				17091		11881				-5210

		1500		0																																																				31803		25566				-6237

		1750		0																																																				17427		16887				-540

		2050		0																																																				9385		7380				-2005

		4000		0																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



JDMFJ

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



JDSFJ

		





MCUMA

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



WWMAI

		Updated 5_10_06						Intermediate size: 1000						modified with Rich's new dataset on 5_10_06

														combined total redds (Ches. Crow & Joseph) with estimated redds in Lower Joseph and Cottonwood MSAs

														Uses 2.1 fish/redd multiplier

														Age data from dataset ("Age Data" sheet) -- uses average age data from 1999-2004

		Joseph Creek Steelhead														1999-2001, 2004 uses sex-length data

																2002-2003 uses scale data

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj Returns

		1970		2758		1										0.53		0.46		0.01		2758		697		-1.38		0.0000		-0.743		0.000								2758		1311		Recent productivity		1.262		2.888		1.232		2.56						1311

		1971		1359		1										0.53		0.46		0.01		1359		344		-1.37		-1.3741		-0.627		-0.627								1359		726		Standard error (ln)		0.236		0.224		0.196		0.14						726

		1972		1746		1										0.53		0.46		0.01		1746		437		-1.39		-1.3852		-1.127		-1.127								1746		566										1.81						566

		1973		932		1										0.53		0.46		0.01		931		517		-0.59		-0.5892		-0.455		-0.455								932		591		Abundance (geomean)				2132										591

		1974		987		1										0.53		0.46		0.01		986		281		-1.26		-1.2561		-0.814		-0.814								987		437		Standard error (ln)				0.13										437

		1975		378		1										0.53		0.46		0.01		378		414		0.09		0.0902		0.109		0.109								378		422																422

		1976		302		1										0.53		0.46		0.01		301		1066		1.26		1.2619		0.827		0.827								302		690																690

		1977		592		1										0.53		0.46		0.01		592		1153		0.67		0.6658		0.320		0.320								592		816																816

		1978		442		1										0.53		0.46		0.01		441		798		0.59		0.5916		0.695		0.695								442		885		LN most recent years				6.99										885

		1979		92		1										0.53		0.46		0.01		91		868		2.25		2.2478		2.146		2.146								92		784						7.13										784

		1980		763		1										0.53		0.46		0.01		763		3545		1.54		1.5356		1.142		1.142								763		2392						8.06										2392

		1981		1414		1						4.20				0.53		0.46		0.01		1414		5945		1.44		1.4359		0.995		0.995								1414		3827						7.67										3827		0.64

		1982		867		1						5.67				0.53		0.46		0.01		867		4918		1.74		1.7353		1.227		1.227								867		2958						7.61										2958		0.60

		1983		718		1						7.38				0.53		0.46		0.01		718		5301		2.00		1.9985		1.585		1.585								718		3507						7.86										3507		0.66

		1984		934		1						6.24				0.53		0.46		0.01		934		5834		1.83		1.8316		1.332		1.332								934		3539						8.30										3539		0.61

		1985		6476		1						0.67				0.53		0.46		0.01		6475		4369		-0.39		0.0000		-0.724		0.000								6476		3139						7.73										3139		0.72

		1986		5376		1						0.39				0.53		0.46		0.01		5375		2103		-0.94		0.0000		-0.649		0.000								5376		2810		Inputs:				7.83										2810		1.34

		1987		4374		1						0.21				0.53		0.46		0.01		4374		918		-1.56		0.0000		-1.372		0.000								4374		1110						7.47										1110		1.21

		1988		6354		1						0.34				0.53		0.46		0.01		6354		2131		-1.09		0.0000		-1.050		0.000								6354		2224		Census Threshold		1920.000		Note: use of Median triggered										2224		1.04

		1989		5292		1						0.48				0.53		0.46		0.01		5292		2551		-0.73		0.0000		-0.281		0.000								5292		3997																3997		1.57

		1990		3394		1						0.36				0.53		0.46		0.01		3393		1234		-1.01		0.0000		-0.358		0.000								3394		2371																2371		1.92

		1991		659		1						1.24				0.53		0.46		0.01		658		816		0.21		0.2138		0.801		0.801								659		1468																1468		1.80

		1992		1172		1						1.01				0.53		0.46		0.01		1171		1179		0.01		0.0060		0.457		0.457								1172		1850																1850		1.57

		1993		3228		1						0.67				0.53		0.46		0.01		3228		2149		-0.41		0.0000		-0.111		0.000								3228		2890																2890		1.34

		1994		1820		1						1.47				0.53		0.46		0.01		1820		2678		0.39		0.3860		0.686		0.686								1820		3613		hatchery eff.		1												3613		1.35

		1995		574		1						3.63				0.53		0.46		0.01		573		2084		1.29		1.2898		1.499		1.499								574		2569																2569		1.23

		1996		1084		1						2.13				0.53		0.46		0.01		1084		2304		0.75		0.7538		0.532		0.532								1084		1846																1846		0.80

		1997		1251		1						2.60				0.53		0.46		0.01		1251		3248		0.95		0.9540		0.293		0.293								1251		1678																1678		0.52

		1998		3171		1						1.01				0.53		0.46		0.01		3170		3193		0.01		0.0000		-0.693		0.000								3171		1586																1586		0.50

		1999		2133		1						1.12				0.53		0.46		0.01		2133		2390		0.11		0.0000		-0.194		0.000								2133		1756																1756		0.73

		2000		2020		1						1.06				0.53		0.46		0.01		2020		2142		0.06		0.0000		0.196		0.000								2020		2458																2458		1.15

		2001		2596		1										0.53		0.46		0.01		2596

		2002		4008		1										0.53		0.46		0.01		4007																								1920		375

		2003		2283		1										0.53		0.46		0.01		2283

		2004		2526		1										0.53		0.46		0.01		2525

		2005		1749		1										0.53		0.46		0.01		1748

				1,920																		2536

												75%		3.68

												med		2.58

		Model

		O		(2.62 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Parameter for which a profile is to be created



WWMAI

		



Replacement



YRSAT

		Updated 4_20_07

		Grande Ronde Upper Mainstem Steelhead																																														1125

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj Returns

		1967		5422		1.00										0.53		0.46		0.01		5422		2323		-0.85		0.0000		-1.27		0.000		5422		4912		2105		5422		1164		Recent productivity		0.926		2.435		0.904		2.326						1516

		1968		1988		1.00										0.53		0.46		0.01		1988		3297		0.51		0.0000		0.33		0.000		1988		1801		2987		1988		2369		Standard error (ln)		0.210		0.332		0.217		0.248						2768

		1969		3343		1.00										0.53		0.46		0.01		3343		2700		-0.21		0.0000		-0.15		0.000		3343		3029		2446		3343		2176										1.94						2879

		1970		1401		1.00										0.53		0.46		0.01		1401		740		-0.64		0.0000		-0.01		0.000		1401		1269		671		1401		890		Abundance (geomean)				1226										1392

		1971		2304		1.00										0.53		0.46		0.01		2304		567		-1.40		0.0000		-0.66		0.000		2304		2087		536		2304		1726		Standard error (ln)				0.16										1197

		1972		2304		1.00										0.53		0.46		0.01		2304		998		-0.84		0.0000		-0.58		0.000		2304		2087		1042		2304		1633																1292

		1973		4473		1.00										0.53		0.46		0.01		4473		1663		-0.99		0.0000		-0.86		0.000		4473		4052		1809		4473		1991																1902

		1974		723		1.00										0.53		0.46		0.01		723		902		0.22		0.2212		0.66		0.663		723		655		1023		723		1215																1403

		1975		768		1.00										0.53		0.46		0.01		768		1478		0.65		0.6547		0.67		0.674		768		696		1478		768		3321		LN most recent years				7.51										1506

		1976		316		1.00										0.53		0.46		0.01		316		1878		1.78		1.7822		1.35		1.348		316		330		1875		316		1234						7.73										1216

		1977		1762		1.00										0.53		0.46		0.01		1762		699		-0.92		0.0000		-1.27		0.000		1762		1837		687		1762		437						6.69										495

		1978		1581		1.00										0.53		0.46		0.01		1581		1234		-0.25		0.0000		-0.14		0.000		1581		1811		1230		1581		978						6.64										1368

		1979		90		1.00										0.53		0.46		0.01		90		1232										90		90		1316		90		2398						7.40										1113		12.37

		1980		3072		1.00										0.53		0.46		0.01		3072		3361		0.09		0.0000		-0.30		0.000		3072		3072		3871		3072		2321						7.26										2268		0.74

		1981		542		1.00										0.53		0.46		0.01		542		4937		2.21		2.2092		1.77		1.769		542		535		5501		542		4233						7.36										3178		5.86

		1982		858		1.00										0.53		0.46		0.01		858		2913		1.22		1.2223		0.71		0.714		858		839		3091		858		1707						6.51										1752		2.04

		1983		1672		1.00										0.53		0.46		0.01		1672		2639		0.46		0.0000		0.04		0.000		1672		1681		2860		1672		1884		Inputs:				7.16										1746		1.04

		1984		633		1.00										0.53		0.46		0.01		633		1787		1.04		1.0378		0.54		0.538		633		787		1948		633		1291						6.85										1084		1.71

		1985		6461		1.00										0.53		0.46		0.01		6461		925		-1.94		0.0000		-2.27		0.000		6461		7381		997		6461		556		Census Threshold		1125												665		0.10

		1986		3253		1.00										0.53		0.46		0.01		3253		814		-1.39		0.0000		-1.10		0.000		3253		3419		876		3253		881																1088		0.33

		1987		2530		1.00										0.53		0.46		0.01		2530		1053		-0.88		0.0000		-0.69		0.000		2530		2719		1135		2530		2251																1273		0.50

		1988		2801		1.00										0.53		0.46		0.01		2801		1429		-0.67		0.0000		-0.63		0.000		2801		3061		1539		2801		1335																1491		0.53

		1989		949		0.68										0.53		0.46		0.01		647		1092		0.14		0.1404		0.59		0.590		949		697		1130		949		1475																1711		1.80

		1990		1536		0.82										0.53		0.46		0.01		1253		1232		-0.22		0.0000		0.43		0.000		1536		1352		1245		1536		2433																2368		1.54

		1991		542		0.54										0.53		0.46		0.01		295		1169		0.77		0.7686		1.36		1.356		542		313		1172		542		2211		hatchery eff.		1												2103		3.88

		1992		2395		0.80										0.53		0.46		0.01		1916		1512		-0.46		0.0000		-0.01		0.000		2395		2072		1518		2395		2603																2373		0.99

		1993		1175		0.75										0.53		0.46		0.01		878		2038		0.55		0.0000		0.85		0.000		1175		937		2041		1175		2945																2740		2.33

		1994		1627		0.82										0.53		0.46		0.01		1336		1519		-0.07		0.0000		0.23		0.000		1627		1349		1497		1627		1881																2050		1.26

		1995		1310		0.85										0.53		0.46		0.01		1115		889		-0.39		0.0000		-0.18		0.000		1310		1127		846		1310		1230																1096		0.84

		1996		1717		0.71										0.53		0.46		0.01		1217		1190		-0.37		0.0000		-0.59		0.000		1717		1211		1124		1717		1200																953		0.56

		1997		2440		0.75										0.53		0.46		0.01		1832		1285		-0.64		0.0000		-1.30		0.000		2440		1852		1207		2440		772																664		0.27

		1998		2756		0.83										0.53		0.46		0.01		2277		2026		-0.31		0.0000		-1.01		0.000		2756		2262		1884		2756		814				1582		1125										1006		0.37

		1999		1265		0.64										0.58		0.40		0.02		805		725		-0.56		0.0000		-0.86		0.000		1265		771		675		1265		393																533

		2000		1084		0.71										0.47		0.53		0.00		767		1042		-0.04		-0.0395		0.10		0.098		1084		726		971		1084		965																1196

		2001		1898		0.86										0.49		0.50		0.01		1629												1898		1537

		2002		1581		0.90										0.66		0.33		0.01		1424												1581		1326

		2003		1581		1.00										0.31		0.69		0.01		1574												1581		1462																				0

		2004		678		0.99										0.65		0.35		0.01		673												678		630																				6000

		2005		1310		0.99										0.53		0.46		0.01		1292												1310		1216

		2006		949		0.99										0.53		0.46		0.01		941												949		0

																																																												1125

				1582		0.86																1128.924103967

																												9.1088560886

																												3.3951048951

														75%		1.76												2.8230647709

																																																												887		0.10

														med		1.74																																												1137		0.50

																																																												1139		0.35

		Model																																																										1401		0.60

		O		(2.29 * min ( T, b))		0		Log Normal																				1.1506849315																																1783		1.39

																																																												1788		0.48

																												2.1568265683																																1832		1.03

		Parameter		Point estimate		Min		Max																																																				1837		0.42

		b		1500		10		10000																				0																																1982		2.32

		STAT1		1																																																								2009		0.53

																								0.3333333333				0																																2253		0.66

		0		0		0		0		0																																																		2593		0.80

		0		0		0		0		0																																																		2763		1.26

		0		0		0		0		0																																																		2773		3.78

		0		0		0		0		0																		0																																3797		3.27

		0		0		0		0		0																		0.9612546125																																3936		5.37

		0		0		0		0		0																																																		4137		1.00

		0		0		0		0		0																																																		4340		2.09

																																																												4754		3.00

																																																														1.0022386319



Matheson:
does not include age 6

Parameter for which a profile is to be created



YRSAT

		





YRTOP

		Updated 11_30_06																		Fish/redd		2.1

		uses adjusted redd counts from Prairie (Pratt Fk.), Wallowa, and Whiskey index areas

		For productivity estimate only, not able to expand to entire population																																		HR adj.		HR adj.

		Year		spawners		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj rtrns

		1970		233		1.00										0.53		0.46		0.01		233		178		-0.268		-0.268		0.015		0.015		233		211		162		233		214		Recent productivity		1.20		1.20		1.18		1.18				1.33		237

		1971		132		1.00										0.53		0.46		0.01		132		144		0.086		0.086		1.256		1.256		132		120		134		132		433		Standard error (ln)		0.17		0.17		0.19		0.19				3.22		463

		1972		247		1.00										0.53		0.46		0.01		247		76		-1.181		-1.181		-0.732		-0.732		247		224		79		247		124										1.72				1.57		119

		1973		121		1.00										0.53		0.46		0.01		121		91		-0.280		-0.280		-0.185		-0.185		121		110		100		121		110		Abundance (geomean)				172								1.10		101

		1974		147		1.00										0.53		0.46		0.01		147		69		-0.750		-0.750		-0.578		-0.578		147		133		77		147		91		Standard error (ln)				0.09								1.19		82

		1975		216		1.00										0.53		0.46		0.01		216		44		-1.582		-1.582		-0.772		-0.772		216		196		44		216		100														2.25		100

		1976		63		1.00										0.53		0.46		0.01		63		74		0.164		0.164		-0.255		-0.255		63		66		74		63		48														0.66		49

		1977		90		1.00										0.53		0.46		0.01		90		120		0.288		0.288		-0.165		-0.165		90		94		118		90		75														0.64		76

		1978		94		1.00										0.53		0.46		0.01		94		108		0.142		0.142		-0.086		-0.086		94		108		107		94		85		LN most recent years				4.61								0.80		86

		1979		42		1.00										0.53		0.46		0.01		42		84		0.688		0.688		1.288		1.288		42		42		94		42		172						4.81								1.82		152

		1980		46		1.00										0.53		0.46		0.01		46		121		0.969		0.969		0.457		0.457		46		46		143		46		86						5.17								0.60		73

		1981		105		1.00										0.53		0.46		0.01		105		172		0.496		0.496		0.234		0.234		105		104		189		105		145						5.25								0.77		133

		1982		138		1.00										0.53		0.46		0.01		138		221		0.470		0.470		-0.124		-0.124		138		135		235		138		130						5.37								0.55		122

		1983		75		1.00										0.53		0.46		0.01		75		241		1.169		1.169		0.751		0.751		75		75		261		75		172						5.42								0.66		159

		1984		92		1.00										0.53		0.46		0.01		92		193		0.741		0.741		0.330		0.330		92		114		210		92		139						5.43								0.66		128

		1985		153		1.00										0.53		0.46		0.01		153		144		-0.058		-0.058		-0.641		-0.641		153		175		156		153		87						5.37								0.56		81

		1986		193		1.00										0.53		0.46		0.01		193		91		-0.751		-0.751		-0.745		-0.745		193		203		98		193		99		Inputs:				5.24								1.01		92

		1987		252		1.00										0.53		0.46		0.01		252		77		-1.188		-1.188		-0.503		-0.503		252		271		83		252		164						4.84								1.98		152

		1988		231		1.00										0.53		0.46		0.01		231		83		-1.029		-1.029		-1.171		-1.171		231		252		89		231		77		Census Threshold		750.000										0.87		72

		1989		157		0.96										0.53		0.46		0.01		151		70		-0.802		-0.802		-0.536		-0.536		157		163		72		157		94														1.31		92

		1990		144		0.97										0.53		0.46		0.01		139		81		-0.579		-0.579		0.091		0.091		144		150		82		144		159														1.95		158

		1991		39		0.91										0.53		0.46		0.01		36		72		0.610		0.610		1.244		1.244		39		38		72		39		135														1.89		135

		1992		130		0.95										0.53		0.46		0.01		124		111		-0.155		-0.155		0.385		0.385		130		134		112		130		192														1.72		191

		1993		37		0.96										0.53		0.46		0.01		35		148		1.388		1.388		1.754		1.754		37		37		148		37		214														1.44		214

		1994		111		1.00										0.53		0.46		0.01		111		183		0.502		0.502		0.730		0.730		111		112		179		111		225		hatchery eff.		1										1.26		230

		1995		46		1.00										0.53		0.46		0.01		46		202		1.480		1.480		1.854		1.854		46		47		192		46		280														1.45		294

		1996		100		1.00										0.53		0.46		0.01		100		220		0.787		0.787		0.853		0.853		100		99		208		100		222														1.07		235

		1997		123		1.00										0.53		0.46		0.01		123		227		0.612		0.612		0.165		0.165		123		124		213		123		136														0.64		145

		1998		176		1.00										0.53		0.46		0.01		176		221		0.228		0.228		-0.610		-0.610		176		175		206		176		89														0.43		96

		1999		191		1.00										0.53		0.46		0.01		191		202		0.054		0.054		-0.487		-0.487		191		183		188		191		109														0.58		117

		2000		214		1.00										0.53		0.46		0.01		214		158		-0.303		-0.303		-0.309		-0.309		214		203		148		214		147														0.99		157

		2001		226		1.00										0.53		0.46		0.01		226												226		213

		2002		228		1.00										0.53		0.46		0.01		228												228		212

		2003		214		1.00										0.53		0.46		0.01		214												214		199

		2004		189		1.00										0.53		0.46		0.01		189												189		177

		2005		126		1.00										0.53		0.46		0.01		126												126		119

				134		0.99

																						172.4310341452

				redds

		1970		111

		1971		63

		1972		118

		1973		58

		1974		70

		1975		103

		1976		30

		1977		43

		1978		45

		1979		20

		1980		22

		1981		50

		1982		66

		1983		36

		1984		44

		1985		73

		1986		92

		1987		120

		1988		110

		1989		75

		1990		69

		1991		19

		1992		62

		1993		18

		1994		53

		1995		22

		1996		48

		1997		59

		1998		84

		1999		91

		2000		102

		2001		108

		2002		109

		2003		102

		2004		90

		2005		60



Matheson:
deleted.  Artifically high R/S

Parameter for which a profile is to be created



YRTOP

		1



Spawners

Adjusted Returns

Wallowa River (combined Prairie and Whisky) Steelhead
Dataset SAR Adjusted

1



YRNAC

		1



Spawners

Adjusted Returns

Wallowa River Steelhead
Dataset SAR Adjusted

1



YRUMA

		Updated 3_3_06

		Imnaha River Steelhead (Camp Creek)

		For evaluation of productivity only, no expansion factor to apply index areas to entire population

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj		adj. rtrns

		1966		227		1										0.53		0.46		0.01		227		113		-0.701		0.000		-1.219		0.000		227		206		102		227		61		Recent productivity		1.499		3.177		1.467		2.858

		1967		227		1										0.53		0.46		0.01		227		79		-1.050		0.000		-1.642		0.000		227		206		72		227		40		Standard error (ln)		0.258		0.236		0.199		0.131

		1968		23		1										0.53		0.46		0.01		23		17		-0.282		-0.282		-0.513		-0.513		23		21		16		23		12										1.81

		1969		50		1										0.53		0.46		0.01		50		20		-0.897		-0.897		-1.014		-1.014		50		45		18		50		16		Abundance (geomean)				68

		1970		97		1										0.53		0.46		0.01		97		19		-1.630		0.000		-1.347		0.000		97		88		17		97		23		Standard error (ln)				0.20

		1971		132		1										0.53		0.46		0.01		132		5		-3.223		0.000		-2.053		0.000		132		120		5		132		16

		1972		21		1										0.53		0.46		0.01		21		7		-1.058		-1.058		-0.609		-0.609		21		19		8		21		12

		1973		13		1										0.53		0.46		0.01		13		18		0.316		0.316		0.411		0.411		13		12		20		13		22

		1974		29		1										0.53		0.46		0.01		29		29		-0.016		-0.016		0.156		0.156		29		26		30		29		36		LN most recent years				3.50

		1975		8		1										0.53		0.46		0.01		8		51		1.853		1.853		2.663		2.663		8		7		51		8		115						3.69

		1976		2		1										0.53		0.46		0.01		2		46		3.143		3.143		2.725		2.725		2		2		46		2		30						4.16

		1977		13		1										0.53		0.46		0.01		13		17		0.285		0.285		-0.168		-0.168		13		14		17		13		11						3.18

		1978		23		1										0.53		0.46		0.01		23		25		0.078		0.078		-0.150		-0.150		23		26		25		23		20						4.49

		1979		34		1										0.53		0.46		0.01		34		33		-0.025		-0.025		0.575		0.575		34		34		37		34		67						4.33

		1980		71		1										0.53		0.46		0.01		71		54		-0.271		0.000		-0.783		0.000		71		71		63		71		38						4.79						32		0.60

		1981		19		1										0.53		0.46		0.01		19		86		1.512		1.512		1.250		1.250		19		19		95		19		73						5.31						66		0.77

		1982		15		1										0.53		0.46		0.01		15		111		2.002		2.002		1.408		1.408		15		15		118		15		65		Inputs:				4.66						61		0.55

		1983		36		1										0.53		0.46		0.01		36		169		1.548		1.548		1.130		1.130		36		36		184		36		121						4.16						111		0.66

		1984		29		1										0.53		0.46		0.01		29		176		1.804		1.804		1.393		1.393		29		36		192		29		127		Census Threshold		55.000								117		0.66

		1985		82		1										0.53		0.46		0.01		82		148		0.592		0.000		0.009		0.000		82		94		160		82		89												83		0.56

		1986		90		1										0.53		0.46		0.01		90		107		0.177		0.000		0.183		0.000		90		95		115		90		116												108		1.01

		1987		133		1										0.53		0.46		0.01		133		33		-1.386		0.000		-0.701		0.000		133		143		35		133		70												66		1.98

		1988		211		1										0.53		0.46		0.01		211		45		-1.535		0.000		-1.677		0.000		211		231		49		211		42												39		0.87

		1989		137		1										0.53		0.46		0.01		137		77		-0.577		0.000		-0.310		0.000		137		148		80		137		105												100		1.31

		1990		163		1										0.53		0.46		0.01		163		54		-1.105		0.000		-0.435		0.000		163		176		55		163		107		hatchery eff.		1								106		1.95

		1991		46		1										0.53		0.46		0.01		46		29		-0.449		-0.449		0.186		0.186		46		49		29		46		56												55		1.89

		1992		18		1										0.53		0.46		0.01		18		37		0.708		0.708		1.247		1.247		18		19		37		18		63												63		1.72

		1993		76		1										0.53		0.46		0.01		76		51		-0.399		0.000		-0.032		0.000		76		81		51		76		74												74		1.44

		1994		79		1										0.53		0.46		0.01		79		46		-0.548		0.000		-0.320		0.000		79		80		45		79		56												57		1.26

		1995		26		1										0.53		0.46		0.01		26		55		0.743		0.743		1.117		1.117		26		26		52		26		75												79		1.45

		1996		33		1										0.53		0.46		0.01		33		83		0.925		0.925		0.991		0.991		33		33		79		33		84												89		1.07

		1997		40		1										0.53		0.46		0.01		40		98		0.891		0.891		0.445		0.445		40		40		91		40		58												62		0.64

		1998		64		1										0.53		0.46		0.01		64		158		0.906		0.000		0.067		0.000		64		64		147		64		64				375								68		0.43

		1999		24		1										0.53		0.46		0.01		24		157		1.877		1.877		1.335		1.335		24		23		146		24		85												91		0.58

		2000		89		1										0.53		0.46		0.01		89												89		84

		2001		76		1										0.53		0.46		0.01		76												76		72

		2002		120		1										0.53		0.46		0.01		120												120		112

		2003		203		1										0.53		0.46		0.01		203												203		189

		2004		106		1										0.53		0.46		0.01		106												106		99

		2005		64		1										0.53		0.46		0.01		64												64		60

				55



Matheson:
expanded redds (redds*2.1) for combined 3 index areas.  NOT expanded to a total-population estimate)



Upper C sthd ages

		Updated 4/20/07

		Fifteenmile Steelhead

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		484		1						0.79										484		383		176		-0.24		0.0000		-1.014		0.000		484		553		413		484		189		Recent productivity		1.170		1.684		1.270		1.817		176		0.363

		1986		1109		1						0.42										1109		470		443		-0.86		0.0000		-0.917		0.000		1109		1165		506		1109		477		Standard error (ln)		0.189		0.291		0.174		0.202		443		0.400

		1987		1144		1						0.37										1144		424		922		-0.99		0.0000		-0.215		0.000		1144		1229		454		1144		989										3.14		922		0.806

		1988		340		1						1.56		0.08								340		529		524		0.44		0.4428		0.433		0.433		340		371		570		340		565		Abundance (geomean)				703						524		1.542

		1989		333		1						0.76		0.08		0.66						333		252		242		-0.28		-0.2767		-0.317		-0.317		333		358		263		333		252		Standard error (ln)				0.21						242		0.729

		1990		542		1						0.78		0.08		0.66		0.24				542		423		1196		-0.25		0.0000		0.791		0.000		542		585		428		542		1212												1196		2.206

		1991		291		1						0.91		0.08		0.66		0.24		0.02		291		265		618		-0.09		-0.0949		0.753		0.753		291		309		266		291		622												618		2.122

		1992		611		1						0.73		0.02		0.66		0.29		0.03		611		446		838		-0.32		0.0000		0.316		0.000		611		661		446		611		838												838		1.371

		1993		257		1						1.72		0.10		0.48		0.38		0.05		257		443		524		0.54		0.5437		0.711		0.711		257		275		445		257		525		LN most recent years				6.142						524		2.035

		1994		456		1						0.75		0.03		0.72		0.24		0.01		456		344		369		-0.28		0.0000		-0.213		0.000		456		461		336		456		360						6.021						369		0.808

		1995		257		1						2.21		0.15		0.59		0.23		0.03		257		569		697		0.79		0.7931		0.996		0.996		257		260		544		257		667						5.444						697		2.708

		1996		465		1						2.62		0.11		0.68		0.19		0.02		465		1216		1255		0.96		0.0000		0.993		0.000		465		462		1152		465		1189						6.738						1255		2.699

		1997		412		1						2.01		0.05		0.71		0.21		0.03		412		830		633		0.70		0.0000		0.430		0.000		412		416		778		412		594						6.830						633		1.537

		1998		231		1						5.58		0.06		0.63		0.29		0.02		231		1292		633		1.72		1.7196		1.007		1.007		231		230		1203		231		590						6.485						633		2.737

		1999		844		1						1.64		0.22		0.54		0.21		0.04		844		1385		717		0.49		0.0000		-0.164		0.000		844		808		1290		844		668						7.259						717		0.849

		2000		925		1								0.01		0.89		0.10		0.00		925														925		876												7.107

		2001		655		1								0.03		0.68		0.27		0.02		655														655		618								Inputs:				7.561

		2002		1421		1								0.08		0.66		0.24		0.02		1421														1421		1323												5.960

		2003		1220		1								0.08		0.66		0.24		0.02		1220														1220		1134								Census Threshold		375.000

		2004		1922		1								0.08		0.66		0.24		0.02		1922														1922		1799

		2005		388		1								0.08		0.66		0.24		0.02		388														388		365

				456																		967.1733059397

																																														Hatchery Eff.		1

																																										456		375

																																																130		3.547

																																																130		4.063

		Model																																														196		2.535

		O		(1.49 * min ( T, b))		0		Log Normal																																								223		1.714

																																																225		0.683

																																																251		0.985

		Parameter		Point estimate		Min		Max																																								271		2.350

		b		1000		10		10000																																		0.625						348		2.955

		STAT1		1																																												366		0.798

																																																379		1.194

																																																435		0.303

		0		0		0		0		0																																						479		1.848

		0		0		0		0		0																																						617		1.135

		0		0		0		0		0																																						791		0.470

		0		0		0		0		0																																						852		0.687

		0		0		0		0		0

		0		0		0		0		0																																								1.4894211653
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Upper C sthd ages

		



Brd to spawner

Returns (spawners)

Fifteenmile Steelhead



UCWEN

		

		Deschutes River Eastside from Eric Tinus, 6_19_07

		Deschutes Eastside Steelhead

																																								HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1990		1466		0.87						0.29		0.07		0.57		0.30		0.05		0.01		1270		432		1224		-1.22		0.000		-0.180		0.000		1466		1369		429		1466		432		Recent productivity		1.204		1.620		1.378		1.875		1224		0.835

		1991		1862		0.88						0.24		0.07		0.57		0.30		0.05		0.01		1640		447		1044		-1.43		0.000		-0.578		0.000		1862		1741		446		1862		447		Standard error (ln)		0.317		0.211		0.211		0.236		1044		0.561

		1992		1158		0.82						0.47		0.07		0.57		0.30		0.05		0.01		948		549		1033		-0.75		0.000		-0.115		0.000		1158		1025		536		1158		549										2.35		1033		0.892

		1993		583		0.51						1.23		0.07		0.57		0.30		0.05		0.01		299		718		848		0.21		0.208		0.375		0.375		583		319		703		583		718		Abundance (geomean)				1599				4.54		848		1.455

		1994		635		0.70						1.41		0.07		0.57		0.30		0.05		0.01		442		893		956		0.34		0.341		0.410		0.410		635		446		786		635		893		Standard error (ln)				0.32						956		1.506

		1995		740		0.59						2.45		0.07		0.57		0.30		0.05		0.01		436		1815		2224		0.90		0.898		1.101		1.101		740		441		1684		740		1815												2224		3.006

		1996		953		0.43						3.97		0.07		0.57		0.30		0.05		0.01		407		3786		3907		1.38		0.000		1.411		0.000		953		405		3536		953		3786												3907		4.101

		1997		1829		0.46						3.53		0.07		0.57		0.30		0.05		0.01		841		6448		4922		1.26		0.000		0.990		0.000		1829		850		6047		1829		6448												4922		2.692

		1998		1921		0.21						2.36		0.07		0.57		0.30		0.05		0.01		401		4542		2227		0.86		0.000		0.148		0.000		1921		398		4224		1921		4542						6.008						2227		1.159

		1999		2397		0.61						1.35		0.07		0.57		0.30		0.05		0.01		1472		3236		1675		0.30		0.000		-0.358		0.000		2397		1409		3012		2397		3236						6.734						1675		0.699

		2000		3341		0.49								0.07		0.57		0.30		0.05		0.01		1627														3341		1540												5.994

		2001		9801		0.84								0.07		0.57		0.30		0.05		0.01		8274														9801		7808												7.294

		2002		5957		0.78								0.07		0.57		0.30		0.05		0.01		4665														5957		4344												7.394

		2003		4888		0.82								0.07		0.57		0.30		0.05		0.01		3984														4888		3702												9.021

		2004		2754		0.71								0.07		0.57		0.30		0.05		0.01		1945														2754		1820												8.448

		2005		1274		0.87								0.07		0.57		0.30		0.05		0.01		1114														1274		1049												8.290

																																																				7.573

																																																				7.016

		median		1312		0.62																		3195.3144766874																								Census Threshold		750.000

																																																Hatchery eff.		1

		need to figure out census value!!!!!!!!!!!!1

																																																1312		750

		Model

		O		(1.02 * min ( T, b))		0		Log Normal																																										723		1.020

																																																		729		1.020

																																																		840		2.486

		Parameter		Point estimate		Min		Max																																										1027		3.952

		b		1500		10		10000																																										1313		0.775

		STAT1		1																																														1767		0.796

																																																		1795		1.441

																																																		1887		2.756

		0		0		0		0		0																																								1993		1.098

		0		0		0		0		0																																								2122		0.537

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0																																										1.445265465
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Parameter for which a profile is to be created



UCWEN

		



Brd to spawner

Returns (spawners)

Deschutes Eastside Steelhead



UCWEN (hf=.3 same yrs)

		Updated 6_19_07

		Deschutes Westside Steelhead

		Deschutes River Westside from Eric Tinus, 6_19_07

																																								HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1978																																														Recent productivity		0.918		1.108		0.843		1.047

		1979																																														Standard error (ln)		0.181		0.189		0.161		0.154		adj. returns

		1980		436		0.94						1.57		0.07		0.57		0.30		0.05		0.01		410		683		345		0.45		0.449		-0.235		-0.235		436		410		797		436		683										1.75		345		0.7909580113

		1981		577		0.96						1.39		0.07		0.57		0.30		0.05		0.01		556		804		549		0.33		0.332		-0.050		-0.050		577		549		893		577		804						456						549		0.9514300729

		1982		839		0.97						0.94		0.07		0.57		0.30		0.05		0.01		816		789		360		-0.06		0.000		-0.845		0.000		839		798		838		839		789						0.22						360		0.4294914086

		1983		362		0.93						2.39		0.07		0.57		0.30		0.05		0.01		337		864		453		0.87		0.871		0.224		0.224		362		339		927		362		864												453		1.2513811076

		1984		701		0.88						0.89		0.07		0.57		0.30		0.05		0.01		616		626		405		-0.11		-0.113		-0.549		-0.549		701		766		678		701		626												405		0.5775732465

		1985		929		0.95						0.50		0.07		0.57		0.30		0.05		0.01		882		461		212		-0.70		0.000		-1.478		0.000		929		1007		493		929		461												212		0.2280082451

		1986		711		0.94						0.52		0.07		0.57		0.30		0.05		0.01		667		373		351		-0.65		-0.646		-0.704		-0.704		711		701		400		711		373						4.681						351		0.4944685921

		1987		1198		0.86						0.24		0.07		0.57		0.30		0.05		0.01		1026		289		629		-1.42		0.000		-0.644		0.000		1198		1103		307		1198		289						5.750						629		0.5249968957

		1988		898		0.76						0.31		0.07		0.57		0.30		0.05		0.01		683		280		277		-1.17		0.000		-1.177		0.000		898		747		299		898		280						5.913						277		0.3082157384

		1989		513		0.91						0.32		0.07		0.57		0.30		0.05		0.01		469		163		156		-1.15		-1.147		-1.187		-1.187		513		505		169		513		163						5.669						156		0.3051113685

		1990		486		0.90						0.38		0.07		0.57		0.30		0.05		0.01		435		185		523		-0.97		-0.966		0.075		0.075		486		469		184		486		185						6.140						523		1.0774701846

		1991		299		0.80						0.55		0.07		0.57		0.30		0.05		0.01		240		163		381		-0.61		-0.605		0.242		0.242		299		255		161		299		163						6.633						381		1.2736803215

		1992		525		0.72						0.36		0.07		0.57		0.30		0.05		0.01		380		189		355		-1.02		-1.022		-0.391		-0.391		525		411		187		525		189						6.850						355		0.6765215092

		1993		163		0.70						1.95		0.07		0.57		0.30		0.05		0.01		114		317		374		0.67		0.667		0.834		0.834		163		122		313		163		317						7.157						374		2.3013843064

		1994		284		0.73						1.24		0.07		0.57		0.30		0.05		0.01		206		351		375		0.21		0.212		0.280		0.280		284		208		337		284		351						6.178						375		1.3230831743

		1995		249		0.68						1.52		0.07		0.57		0.30		0.05		0.01		170		378		463		0.42		0.415		0.618		0.618		249		172		351		249		378						6.254						463		1.8559770422

		1996		154		0.70						3.72		0.07		0.57		0.30		0.05		0.01		108		573		591		1.31		1.315		1.346		1.346		154		107		529		154		573		Census Threshold		750.000								591		3.8436573315

		1997		417		0.75						1.96		0.07		0.57		0.30		0.05		0.01		314		818		624		0.67		0.673		0.403		0.403		417		318		763		417		818												624		1.49570491

		1998		648		0.57						1.55		0.07		0.57		0.30		0.05		0.01		370		1005		493		0.44		0.439		-0.274		-0.274		648		367		931		648		1005												493		0.7606053398

		1999		452		0.64						2.14		0.07		0.57		0.30		0.05		0.01		290		968		501		0.76		0.762		0.104		0.104		452		277		901		452		968												501		1.1094778492

		2000		653		0.71								0.07		0.57		0.30		0.05		0.01		464														653		439

		2001		914		0.83								0.07		0.57		0.30		0.05		0.01		760														914		717

		2002		1226		0.77								0.07		0.57		0.30		0.05		0.01		944														1226		879								Hatchery Eff.		1

		2003		1548		0.83								0.07		0.57		0.30		0.05		0.01		1283														1548		1192

		2004		611		0.79								0.07		0.57		0.30		0.05		0.01		482														611		451

		2005		594		0.88								0.07		0.57		0.30		0.05		0.01		520														594		490

				499		0.75																		745.6166417129

																																																		499		563

																														410

		Model

		O		(1.04 * min ( T, b))		0		Log Normal																																														157		3.8859090319

																																																						169		2.2612033381

																																																						257		1.8918956832

		Parameter		Point estimate		Min		Max																																														297		1.3221664495

		b		1500		10		10000																																														307		1.2628736841

		STAT1		1																																																		371		1.2363222514

																																																						424		1.5180459545

																																																						450		0.788779536

		0		0		0		0		0																																												493		1.0914211827

		0		0		0		0		0																																												493		1.043918964

		0		0		0		0		0																																												518		0.3105348292

		0		0		0		0		0																																												540		0.6670795251

		0		0		0		0		0																																												592		0.9559103089

		0		0		0		0		0																																												687		0.731965374

		0		0		0		0		0																																												725		0.5647772704

																																																						737		0.4827416065

																																																						879		0.42001685

		0		0																																																		920		0.3067859736

		10		0																																																		961		0.2221685388

		20		0																																																		1221		0.524508264

		30		0

		40		0

		50		0																																																				1.1868428767
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Parameter for which a profile is to be created



UCWEN (hf=.3 same yrs)

		



Brd to spawner

Returns (spawners)

Deschutes Westside Steelhead



UCWEN (Heff=0.3)

		Updated 2_7_06

		John Day Lower Mainstem

		JDLMT -best				from Carmichael 10/14/05

						*disregards brood year 1979																																HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns		Adj. Brd Ret		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		3180		1.00								0.452		0.449		0.096		0.003		3180																								Recent productivity		1.242		2.851		1.176		2.990

		1966		6981		1.00								0.452		0.449		0.096		0.003		6981																								Standard error (ln)		0.288		0.342		0.242		0.235

		1967		5546		1.00								0.452		0.449		0.096		0.003		5546																																1.86

		1968		3784		1.00								0.452		0.449		0.096		0.003		3784		1518		1518																				Abundance (geomean)				1800

		1969		2981		1.00								0.452		0.449		0.096		0.003		2981		1906		1906																				Standard error (ln)				0.29

		1970		4648		1.00								0.452		0.449		0.096		0.003		4648		3193		3193

		1971				1.00								0.452		0.449		0.096		0.003				3520		3520

		1972		1378		1.00								0.452		0.449		0.096		0.003		1378		1569		1569

		1973		1635		1.00								0.452		0.449		0.096		0.003		1635		1444		1444																				LN most recent years				6.948

		1974		1512		1.00								0.452		0.449		0.096		0.003		1512		1716		1716																								6.815

		1975		4991		1.00								0.452		0.449		0.096		0.003		4991		1334		1334				0.000																				6.438

		1976		2797		1.00								0.452		0.449		0.096		0.003		2797		2309		2309				0.000																				7.547

		1977				1.00								0.452		0.449		0.096		0.003				2043		2043				0.000																				8.617

		1978		3176		1.00								0.452		0.449		0.096		0.003		3176		1781		1267																T		O						8.622

		1979		111		1.00								0.452		0.449		0.096		0.003		111		1946		3772		2.865		2.865		3.527		3.527		111		110		2195		111		4255						8.741

		1980		2329		1.00								0.452		0.449		0.096		0.003		2329		2749		1388		0.166		0.000		-0.518		0.000		2329		2329		3159		2329		1595						7.666						1387.601274712		0.5957351059

		1981		2420		1.00								0.452		0.449		0.096		0.003		2420		5525		3773		0.825		0.000		0.444		0.000		2420		2391		5935		2420		4053		Inputs:				7.230						3772.5612530879		1.5589261467

		1982		1714		1.00								0.452		0.449		0.096		0.003		1714		8654		3955		1.619		0.000		0.836		0.000		1714		1677		9230		1714		4218						6.334						3955.2797407188		2.3074312305

		1983		1815		1.00								0.452		0.449		0.096		0.003		1815		7493		3924		1.418		0.000		0.771		0.000		1815		1825		8098		1815		4241		Census Threshold		1688.000								3924.0696289184		2.1620447703

		1984		1916		1.00								0.452		0.449		0.096		0.003		1916		3776		2442		0.679		0.000		0.243		0.000		1916		2381		4107		1916		2656												2442.0793297484		1.2746960785

		1985		2521		1.00								0.452		0.449		0.096		0.003		2521		2154		989		-0.157		0.000		-0.936		0.000		2521		2880		2319		2521		1065												988.7819119366		0.3922482254

		1986		7468		1.00								0.452		0.449		0.096		0.003		7468		1716		1618		-1.471		0.000		-1.530		0.000		7468		7849		1842		7468		1736												1617.8984149416		0.2166351542

		1987		10557		1.00								0.452		0.449		0.096		0.003		10557		1515		3297		-1.942		0.000		-1.164		0.000		10557		11345		1625		10557		3538												3297.1051153771		0.3123141003

		1988		5546		1.00								0.452		0.449		0.096		0.003		5546		1348		1335		-1.415		0.000		-1.424		0.000		5546		6060		1447		5546		1433												1334.8842077798		0.2407029366

		1989		2366		1.00								0.452		0.449		0.096		0.003		2366		774		744		-1.117		0.000		-1.157		0.000		2366		2548		808		2366		776		hatchery eff.		1								744.0454216732		0.3145165076

		1990		2133		1.00								0.452		0.449		0.096		0.003		2133		703		1990		-1.110		0.000		-0.070		0.000		2133		2300		709		2133		2006												1989.6322722795		0.9327901645

		1991		1264		1.00								0.452		0.449		0.096		0.003		1264		898		2096		-0.342		-0.342		0.506		0.506		1264		1343		900		1264		2101												2095.7954328037		1.6579212484

		1992		1917		0.99								0.452		0.449		0.096		0.003		1889		945		1777		-0.707		0.000		-0.076		0.000		1917		2042		947		1917		1779												1776.7392114571		0.927048661

		1993		986		0.99								0.452		0.449		0.096		0.003		972		892		1054		-0.100		-0.100		0.066		0.066		986		1039		886		986		1047												1053.6513179138		1.0687035081

		1994		593		0.97								0.452		0.449		0.096		0.003		577		1682		1801		1.042		1.042		1.111		1.111		593		583		1614		593		1729												1800.6264107582		3.0367540008

		1995		806		0.94								0.452		0.449		0.096		0.003		755		3890		4765		1.575		1.575		1.778		1.778		806		764		3690		806		4520												4765.1152376392		5.9154921778

		1996		1115		0.93								0.452		0.449		0.096		0.003		1041		5597		5776		1.613		1.613		1.645		1.645		1115		1035		5281		1115		5451												5776.3297170002		5.1789330745

		1997		960		0.95								0.452		0.449		0.096		0.003		911		5527		4218		1.750		1.750		1.480		1.480		960		921		5177		960		3951												4218.3800985644		4.392126501

		1998		652		0.96								0.452		0.449		0.096		0.003		625		3929		1926		1.795		1.795		1.082		1.082		652		621		3648		652		1788												1926.0407948155		2.9520397477

		1999		1933		0.98								0.452		0.449		0.096		0.003		1894														1933		1814

		2000		6058		0.91								0.452		0.449		0.096		0.003		5524														6058		5230										1916

		2001		6096		0.91								0.452		0.449		0.096		0.003		5553														6096		5240

		2002		7231		0.87								0.452		0.449		0.096		0.003		6257														7231		5826										1687.5

		2003		2512		0.85								0.452		0.449		0.096		0.003		2134														2512		1983

		2004		1688		0.82								0.452		0.449		0.096		0.003		1380														1688		1291

		2005		671		0.84								0.452		0.449		0.096		0.003		563														671		531

				1916		0.90

				7231		0.82																2249.755247813																																		593		3.0367540008

				652																																																				652		2.9520397477

				2000.5018234122																		6257																																		806		5.9154921778

																						563																																		960		4.392126501

		Model										effective capacity				0						1800.2352076013																																		986		1.0687035081

		O		(2.99 * min ( T, b))		0		Log Normal																																																1115		5.1789330745

																																																								1264		1.6579212484

																																																								1714		2.3074312305

		Parameter		Point estimate		Min		Max																																																1815		2.1620447703

		b		1000		10		10000																																																1916		1.2746960785

		STAT1		1																																																				1917		0.927048661

																																																								2133		0.9327901645

																																																								2329		0.5957351059

		0		0		0		0		0																																														2366		0.3145165076

		0		0		0		0		0																																														2420		1.5589261467

		0		0		0		0		0																																														2521		0.3922482254

		0		0		0		0		0																																														5546		0.2407029366

		0		0		0		0		0																																														7468		0.2166351542

		0		0		0		0		0																																														10557		0.3123141003

		0		0		0		0		0

																																																										1.7207238664
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Parameter for which a profile is to be created



UCWEN (Heff=0.3)

		



Brd to spawner

Returns (spawners)

John Day Lower Mainstem



UCMET

		Updated 2_7_06

		John Day North Fork

		JDNFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965												0.452		0.449		0.096		0.003																										Recent productivity		1.171		2.069		1.150		2.411

		1966		10235		1.00								0.452		0.449		0.096		0.003		10235																								Standard error (ln)		0.232		0.117		0.269		0.218

		1967		5928		1.00								0.452		0.449		0.096		0.003		5928																																1.81

		1968		2490		1.00								0.452		0.449		0.096		0.003		2490																								Abundance (geomean)				1740

		1969		5311		1.00								0.452		0.449		0.096		0.003		5311																								Standard error (ln)				0.13

		1970		2371		1.00								0.452		0.449		0.096		0.003		2371

		1971												0.452		0.449		0.096		0.003

		1972		3003		1.00								0.452		0.449		0.096		0.003		3003

		1973		1362		1.00								0.452		0.449		0.096		0.003		1362		1796		1796																				LN most recent years				7.591

		1974												0.452		0.449		0.096		0.003				1444		1444																								6.868

		1975												0.452		0.449		0.096		0.003				1762		1762																								6.886

		1976		2371		1.00								0.452		0.449		0.096		0.003		2371		2504		2504																								7.394

		1977		1940		1.00								0.452		0.449		0.096		0.003		1940		2303		2303																T		O						7.670

		1978		1868		1.00								0.452		0.449		0.096		0.003		1868		1719		1222		-0.083		0.000		-0.424		0.000		1868		2139		1716		1868		1221						7.710

		1979		757		1.00								0.452		0.449		0.096		0.003		757		1358		2633		0.585		0.585		1.247		1.247		757		754		1511		757		2929						8.145						2633.3076201385		3.478337905

		1980		2633		1.00								0.452		0.449		0.096		0.003		2633		3167		1599		0.185		0.000		-0.499		0.000		2633		2632		3606		2633		1820						7.922						1598.9318175216		0.6073496378

		1981		2390		1.00								0.452		0.449		0.096		0.003		2390		5041		3442		0.746		0.000		0.365		0.000		2390		2361		5527		2390		3774		Inputs:				7.191						3442.360340521		1.4403316479

		1982		2473		1.00								0.452		0.449		0.096		0.003		2473		4598		2101		0.620		0.000		-0.163		0.000		2473		2420		4893		2473		2237						7.239						2101.4980855525		0.8496777551

		1983		1153		1.00								0.452		0.449		0.096		0.003		1153		3383		1772		1.077		0.000		0.430		0.000		1153		1159		3657		1153		1915		Census Threshold		1125.000								1771.9157123579		1.5373551861

		1984		704		1.00								0.452		0.449		0.096		0.003		704		1521		984		0.770		0.770		0.334		0.334		704		875		1657		704		1071												983.677363362		1.3970348741

		1985		5264		1.00								0.452		0.449		0.096		0.003		5264		522		240		-2.310		0.000		-3.089		0.000		5264		6014		562		5264		258												239.8755103042		0.0455680164

		1986		4895		1.00								0.452		0.449		0.096		0.003		4895		563		531		-2.163		0.000		-2.222		0.000		4895		5145		604		4895		570												530.6301573258		0.1083959205

		1987		4754		1.00								0.452		0.449		0.096		0.003		4754		1240		2699		-1.344		0.000		-0.566		0.000		4754		5109		1336		4754		2908												2699.3824604784		0.5678454125

		1988		2603		1.00								0.452		0.449		0.096		0.003		2603		1460		1446		-0.579		0.000		-0.588		0.000		2603		2845		1566		2603		1551												1445.8071693898		0.5553403491

		1989		687		1.00								0.452		0.449		0.096		0.003		687		925		889		0.298		0.298		0.258		0.258		687		740		957		687		920		hatchery eff.		1								889.1348951687		1.294652078

		1990		369		1.00								0.452		0.449		0.096		0.003		369		955		2703		0.951		0.951		1.992		1.992		369		398		962		369		2723												2703.2606518398		7.3294114555

		1991		415		1.00								0.452		0.449		0.096		0.003		415		1274		2973		1.122		1.122		1.969		1.969		415		441		1273		415		2971												2972.84242539		7.1647418546

		1992		2185		0.99								0.452		0.449		0.096		0.003		2154		1425		2679		-0.427		0.000		0.204		0.000		2185		2328		1424		2185		2677												2678.6238904307		1.225953946

		1993		867		0.99								0.452		0.449		0.096		0.003		855		1036		1224		0.178		0.178		0.345		0.345		867		914		1031		867		1218												1224.4490061846		1.4119013523

		1994		1078		0.97								0.452		0.449		0.096		0.003		1050		1385		1483		0.251		0.251		0.319		0.319		1078		1060		1340		1078		1435												1483.1341098175		1.376162787

		1995		683		0.94								0.452		0.449		0.096		0.003		640		1922		2355		1.035		1.035		1.238		1.238		683		647		1827		683		2238												2354.5052448648		3.4487320034

		1996		2122		0.93								0.452		0.449		0.096		0.003		1981		2309		2383		0.084		0.000		0.116		0.000		2122		1970		2178		2122		2247												2383.096573284		1.1228701608

		1997		1013		0.95								0.452		0.449		0.096		0.003		961		2823		2155		1.025		1.025		0.755		0.755		1013		971		2641		1013		2016												2154.7244958609		2.1278736233

		1998		1021		0.96								0.452		0.449		0.096		0.003		978		2930		1437		1.054		1.054		0.341		0.341		1021		972		2723		1021		1335												1436.5740762055		1.4065334219

		1999		1660		0.98								0.452		0.449		0.096		0.003		1626														1660		1557										1115		1125

		2000		2350		0.91								0.452		0.449		0.096		0.003		2143														2350		2028

		2001		2448		0.91								0.452		0.449		0.096		0.003		2230														2448		2104

		2002		3828		0.90								0.452		0.449		0.096		0.003		3444														3828		3207

		2003		3093		0.89								0.452		0.449		0.096		0.003		2758														3093		2562																369		7.3294114555

		2004		1527		0.87								0.452		0.449		0.096		0.003		1328														1527		1243																415		7.1647418546

		2005		1602		0.87								0.452		0.449		0.096		0.003		1393														1602		1312																683		3.4487320034

																																																						687		1.294652078

				1115.15		0.92																2082.60																																704		1.3970348741

																																																						757		3.478337905

																																																						867		1.4119013523

																																																						1013		2.1278736233

		Model										effective capacity				0																																						1021		1.4065334219

		O		(2.41 * min ( T, b))		0		Log Normal																																														1078		1.376162787

																																																						1153		1.5373551861

																																																						2122		1.1228701608

		Parameter		Point estimate		Min		Max																																														2185		1.225953946

		b		1000		10		10000																																														2390		1.4403316479

		STAT1		1																																																		2473		0.8496777551

																																																						2603		0.5553403491

																																																						2633		0.6073496378

		0		0		0		0		0																																												4754		0.5678454125

		0		0		0		0		0																																												4895		0.1083959205

		0		0		0		0		0																																												5264		0.0455680164

		0		0		0		0		0

		0		0		0		0		0																																														2.0301092218
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Matheson:
do not include this year, very high R/S value

Parameter for which a profile is to be created



UCMET

		



Brd to spawner

Returns (spawners)

John Day North Fork



UCMET (hf=.3 same yrs)

		Updated 2_7_06

		John Day Upper Mainstem

		JDUMA -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		1308		1								0.452		0.449		0.096		0.003		1308																								Recent productivity		1.065		2.231		1.046		2.137

		1966		5169		1								0.452		0.449		0.096		0.003		5169																								Standard error (ln)		0.233		0.231		0.206		0.329

		1967		4097		1								0.452		0.449		0.096		0.003		4097																																1.89

		1968		1420		1								0.452		0.449		0.096		0.003		1420		1377		1377																				Abundance (geomean)				524

		1969		1724		1								0.452		0.449		0.096		0.003		1724		1045		1045																				Standard error (ln)				0.14

		1970		1992		1								0.452		0.449		0.096		0.003		1992		1108		1108

		1971												0.452		0.449		0.096		0.003				1309		1309

		1972		1747		1								0.452		0.449		0.096		0.003		1747		1615		1615

		1973		1097		1								0.452		0.449		0.096		0.003		1097		1482		1482																				LN most recent years				5.889

		1974		951		1								0.452		0.449		0.096		0.003		951		685		685																								5.831

		1975		1239		1								0.452		0.449		0.096		0.003		1239		630		630																								6.557

		1976		1199		1								0.452		0.449		0.096		0.003		1199		861		861																								5.787

		1977		2157		1								0.452		0.449		0.096		0.003		2157		773		773																T		O						6.341

		1978		1078		1								0.452		0.449		0.096		0.003		1078		912		649		-0.167		0.000		-0.508		0.000		1078		1235		935		1078		665						6.335

		1979		215		1								0.452		0.449		0.096		0.003		215		1168		2265		1.692		1.692		2.354		2.354		215		214		1326		215		2571						7.204						2265.0496604461		10.5308077218

		1980		1031		1								0.452		0.449		0.096		0.003		1031		1808		913		0.562		0.000		-0.122		0.000		1031		1031		2088		1031		1054						6.605						912.5917988085		0.8852546292

		1981		701		1								0.452		0.449		0.096		0.003		701		2790		1905		1.381		1.381		0.999		0.999		701		693		3029		701		2069		Inputs:				6.284						1905.2830020187		2.7163150654

		1982		801		1								0.452		0.449		0.096		0.003		801		3470		1586		1.466		0.000		0.683		0.000		801		784		3701		801		1692						5.786						1585.7739025453		1.9794035609

		1983		964		1								0.452		0.449		0.096		0.003		964		3576		1873		1.311		0.000		0.664		0.000		964		970		3878		964		2031		Census Threshold		750.000								1872.8690947837		1.9421416737

		1984		1150		1								0.452		0.449		0.096		0.003		1150		2419		1564		0.743		0.000		0.307		0.000		1150		1430		2636		1150		1704												1564.3304954823		1.3598153732

		1985		2143		1								0.452		0.449		0.096		0.003		2143		1060		487		-0.704		0.000		-1.482		0.000		2143		2448		1142		2143		524												486.751631526		0.2271575278

		1986		3275		1								0.452		0.449		0.096		0.003		3275		1169		1102		-1.030		0.000		-1.089		0.000		3275		3442		1255		3275		1184												1102.4919180641		0.3366557085

		1987		3520		1								0.452		0.449		0.096		0.003		3520		1315		2862		-0.985		0.000		-0.207		0.000		3520		3783		1413		3520		3076												2862.2836368543		0.813094214

		1988		4235		1								0.452		0.449		0.096		0.003		4235		1209		1198		-1.253		0.000		-1.263		0.000		4235		4627		1298		4235		1285												1197.5242478092		0.2827996959

		1989		839		1								0.452		0.449		0.096		0.003		839		680		654		-0.209		0.000		-0.249		0.000		839		903		701		839		674		hatchery eff.		1								653.8751771299		0.7797693761

		1990		1321		1								0.452		0.449		0.096		0.003		1321		545		1542		-0.886		0.000		0.154		0.000		1321		1425		550		1321		1556												1541.7513990146		1.1667919427

		1991		853		1								0.452		0.449		0.096		0.003		853		281		655		-1.112		0.000		-0.265		0.000		853		906		281		853		656												654.8604945195		0.7674847809

		1992		1979		0.99								0.452		0.449		0.096		0.003		1950		385		723		-1.637		0.000		-1.006		0.000		1979		2108		385		1979		724												723.2002717143		0.365508869

		1993		535		0.99								0.452		0.449		0.096		0.003		528		503		595		-0.061		-0.061		0.106		0.106		535		564		501		535		593												594.664821088		1.1115784709

		1994		968		0.97								0.452		0.449		0.096		0.003		943		521		558		-0.620		0.000		-0.551		0.000		968		952		510		968		546												557.6965969038		0.5761116001

		1995		197		0.94				750				0.452		0.449		0.096		0.003		185		460		564		0.847		0.847		1.050		1.050		197		187		437		197		536												563.9948601571		2.8587781514

		1996		387		0.93								0.452		0.449		0.096		0.003		361		641		662		0.505		0.505		0.537		0.537		387		359		604		387		624												661.7396892031		1.7106804917

		1997		359		0.95								0.452		0.449		0.096		0.003		341		931		711		0.953		0.953		0.683		0.683		359		344		870		359		664												710.6605602477		1.9792157152

		1998		736		0.96				909				0.452		0.449		0.096		0.003		704		993		487		0.300		0.300		-0.413		-0.413		736		700		923		736		452												486.9154840444		0.6619838554

		1999		333		0.98								0.452		0.449		0.096		0.003		326														333		312

		2000		622		0.91								0.452		0.449		0.096		0.003		567														622		537										909		750

		2001		619		0.91								0.452		0.449		0.096		0.003		564														619		532

		2002		1494		0.90								0.452		0.449		0.096		0.003		1344														1494		1252

		2003		828		0.89								0.452		0.449		0.096		0.003		738														828		686

		2004		617		0.87								0.452		0.449		0.096		0.003		536														617		502

		2005		375		0.87								0.452		0.449		0.096		0.003		326														375		307												197		2.8587781514

																																																		215		10.5308077218

				908.79		0.92																628.17																												359		1.9792157152

																																																		387		1.7106804917

																																																		535		1.1115784709

																																																		701		2.7163150654

		Model										effective capacity				0																																		736		0.6619838554

		O		(1.73 * min ( T, b))		0		Log Normal																																										801		1.9794035609

																																																		839		0.7797693761

																																																		853		0.7674847809

		Parameter		Point estimate		Min		Max																																										964		1.9421416737

		b		1000		10		10000																																										968		0.5761116001

		STAT1		1																																														1031		0.8852546292

																																																		1150		1.3598153732

																																																		1321		1.1667919427
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Parameter for which a profile is to be created



UCMET (hf=.3 same yrs)

		



Brd to spawner

Returns (spawners)

John Day Upper Mainstem



UCMET (Heff=0.3)

		Updated 2_7_06

		John Day Middle Fork

		JDMFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965												0.452		0.449		0.096		0.003																										Recent productivity		1.173		2.336		1.151		2.447

		1966		3289		1.00								0.452		0.449		0.096		0.003		3289																								Standard error (ln)		0.211		0.222		0.188		0.157

		1967		2102		1.00								0.452		0.449		0.096		0.003		2102																																1.89

		1968		970		1.00								0.452		0.449		0.096		0.003		970		1048		1048																				Abundance (geomean)				756

		1969		675		1.00								0.452		0.449		0.096		0.003		675		1067		1067																				Standard error (ln)				0.22

		1970		3036		1.00								0.452		0.449		0.096		0.003		3036		1575		1575

		1971												0.452		0.449		0.096		0.003				2238		2238

		1972		1265		1.00								0.452		0.449		0.096		0.003		1265		2891		2891

		1973		795		1.00								0.452		0.449		0.096		0.003		795		2682		2682																				LN most recent years				6.334

		1974		1181		1.00								0.452		0.449		0.096		0.003		1181		1326		1326																								6.079

		1975		1771		1.00								0.452		0.449		0.096		0.003		1771		649		649																								6.125

		1976		2446		1.00								0.452		0.449		0.096		0.003		2446		1074		1074																								6.852

		1977		3458		1.00								0.452		0.449		0.096		0.003		3458		1203		1203																T		O						6.972

		1978		2418		1.00								0.452		0.449		0.096		0.003		2418		999		711		-0.883		0.000		-1.224		0.000		2418		2769		1009		2418		717						6.967

		1979		337		1.00								0.452		0.449		0.096		0.003		337		971		1882		1.057		1.057		1.719		1.719		337		336		1086		337		2106						7.878						1881.5180353947		5.5771222366

		1980		815		1.00								0.452		0.449		0.096		0.003		815		1749		883		0.763		0.000		0.080		0.000		815		815		2000		815		1009						6.964						882.834686744		1.082840309

		1981		1318		1.00								0.452		0.449		0.096		0.003		1318		2950		2015		0.806		0.000		0.424		0.000		1318		1302		3206		1318		2189		Inputs:				6.840						2014.609081006		1.5287361314

		1982		1160		1.00								0.452		0.449		0.096		0.003		1160		3238		1480		1.027		0.000		0.244		0.000		1160		1135		3448		1160		1576						5.271						1479.8057678654		1.2760385254

		1983		884		1.00								0.452		0.449		0.096		0.003		884		3008		1576		1.224		0.000		0.578		0.000		884		889		3262		884		1708		Census Threshold		750								1575.5771326067		1.7816192936

		1984		739		1.00								0.452		0.449		0.096		0.003		739		2310		1494		1.140		1.140		0.704		0.704		739		918		2508		739		1622												1494.1046241028		2.0220227039

		1985		2373		1.00								0.452		0.449		0.096		0.003		2373		1192		547		-0.689		0.000		-1.467		0.000		2373		2711		1245		2373		572												547.1509564636		0.2305261808

		1986		3538		1.00								0.452		0.449		0.096		0.003		3538		1028		969		-1.236		0.000		-1.295		0.000		3538		3718		1104		3538		1041												969.3580153863		0.2739971696

		1987		2899		1.00								0.452		0.449		0.096		0.003		2899		1665		3625		-0.554		0.000		0.224		0.000		2899		3115		1793		2899		3904												3624.712964856		1.250458701

		1988		3471		1.00								0.452		0.449		0.096		0.003		3471		1726		1710		-0.699		0.000		-0.708		0.000		3471		3793		1855		3471		1837												1709.5306198482		0.4925656742

		1989		1433		1.00								0.452		0.449		0.096		0.003		1433		849		816		-0.523		0.000		-0.563		0.000		1433		1544		879		1433		845		hatchery eff.		1								816.0474948097		0.5694484558

		1990		961		1.00								0.452		0.449		0.096		0.003		961		701		1984		-0.315		0.000		0.725		0.000		961		1036		707		961		2002												1983.9528497662		2.0654360818

		1991		716		1.00								0.452		0.449		0.096		0.003		716		500		1166		-0.360		-0.360		0.488		0.488		716		760		501		716		1169												1165.9660406625		1.6284441909

		1992		2851		0.99								0.452		0.449		0.096		0.003		2810		497		935		-1.746		0.000		-1.115		0.000		2851		3038		498		2851		936												934.9261709936		0.3279857051

		1993		816		0.99								0.452		0.449		0.096		0.003		805		497		587		-0.497		0.000		-0.330		0.000		816		860		494		816		583												586.9113360511		0.7190758544

		1994		1008		0.97								0.452		0.449		0.096		0.003		981		737		789		-0.313		0.000		-0.245		0.000		1008		991		712		1008		762												789.0689447949		0.7829600714

		1995		480		0.94								0.452		0.449		0.096		0.003		450		1016		1245		0.750		0.750		0.953		0.953		480		455		966		480		1184												1244.8231274901		2.5940806315

		1996		604		0.93								0.452		0.449		0.096		0.003		564		1215		1254		0.699		0.699		0.731		0.731		604		560		1145		604		1181												1253.998774355		2.0768302634

		1997		460		0.95								0.452		0.449		0.096		0.003		436		1769		1350		1.347		1.347		1.077		1.077		460		441		1653		460		1261												1349.9794770527		2.9344747028

		1998		477		0.96								0.452		0.449		0.096		0.003		457		1762		864		1.306		1.306		0.593		0.593		477		454		1636		477		802				922		750						863.9088098078		1.8096070795

		1999		965		0.98								0.452		0.449		0.096		0.003		945														965		905

		2000		1169		0.91								0.452		0.449		0.096		0.003		1066														1169		1009

		2001		1164		0.91								0.452		0.449		0.096		0.003		1061														1164		1001

		2002		2933		0.90								0.452		0.449		0.096		0.003		2639														2933		2457

		2003		1187		0.89								0.452		0.449		0.096		0.003		1058														1187		983

		2004		1075		0.87								0.452		0.449		0.096		0.003		934														1075		875														337		5.5771222366

		2005		224		0.87								0.452		0.449		0.096		0.003		195														224		183														460		2.9344747028

																																																				477		1.8096070795

				922.45		0.92																																														480		2.5940806315

																						883.6735363315																														604		2.0768302634

																																																				716		1.6284441909

																																																				739		2.0220227039

		Model										effective capacity				0																																				815		1.082840309

		O		(2.45 * min ( T, b))		0		Log Normal																																												816		0.7190758544

																																																				884		1.7816192936

																																																				961		2.0654360818

		Parameter		Point estimate		Min		Max																																												1008		0.7829600714

		b		1000		10		10000																																												1160		1.2760385254

		STAT1		1																																																1318		1.5287361314

																																																				1433		0.5694484558

																																																				2373		0.2305261808
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		0		0		0		0		0																																										3471		0.4925656742

		0		0		0		0		0																																										3538		0.2739971696

		0		0		0		0		0

		0		0		0		0		0																																												1.3069512284
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Parameter for which a profile is to be created



UCMET (Heff=0.3)

		



Brd to spawner

Returns (spawners)

John Day Middle Fork



UCENT

		Updated 2_7_06

		John Day South Fork

		JDSFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		2557		1.00								0.452		0.449		0.096		0.003		2557		1336		1336																				Recent productivity		0.989		1.660		0.971		2.056

		1966		2729		1.00								0.452		0.449		0.096		0.003		2729		1258		1258																				Standard error (ln)		0.257		0.328		0.244		0.267

		1967		1221		1.00								0.452		0.449		0.096		0.003		1221		1234		1234																												1.83

		1968		76		1.00								0.452		0.449		0.096		0.003		76		1042		1042																				Abundance (geomean)				259

		1969		1436		1.00								0.452		0.449		0.096		0.003		1436		887		887																				Standard error (ln)				0.24

		1970		1254		1.00								0.452		0.449		0.096		0.003		1254		1118		1118

		1971		1254		1.00								0.452		0.449		0.096		0.003		1254		1117		1117

		1972		1306		1.00								0.452		0.449		0.096		0.003		1306		865		865

		1973		819		1.00								0.452		0.449		0.096		0.003		819		748		748																				LN most recent years				4.908

		1974		828		1.00								0.452		0.449		0.096		0.003		828		406		406																								5.152

		1975		1484		1.00								0.452		0.449		0.096		0.003		1484		347		347																								4.697

		1976		772		1.00								0.452		0.449		0.096		0.003		772		495		495																								4.631

		1977		1023		1.00								0.452		0.449		0.096		0.003		1023		662		662																T		O						5.571

		1978		588		1.00								0.452		0.449		0.096		0.003		588		811		577		0.322		0.000		-0.019		0.000		588		673		822		588		585						6.263

		1979		214		1.00								0.452		0.449		0.096		0.003		214		819		1588		1.344		1.344		2.006		2.006		214		213		916		214		1775						6.721						1588.2582662019		7.430456372

		1980		451		1.00								0.452		0.449		0.096		0.003		451		1058		534		0.852		0.000		0.168		0.000		451		451		1230		451		621						6.520						534.1062850095		1.1834855064

		1981		467		1.00								0.452		0.449		0.096		0.003		467		1316		899		1.035		0.000		0.654		0.000		467		462		1446		467		988		Inputs:				5.973						898.5523434583		1.9232881448

		1982		824		1.00								0.452		0.449		0.096		0.003		824		1546		706		0.629		0.000		-0.154		0.000		824		807		1653		824		756						5.146						706.4955872784		0.8569156879

		1983		821		1.00								0.452		0.449		0.096		0.003		821		1782		933		0.776		0.000		0.129		0.000		821		825		1931		821		1012		Census Threshold		375								933.4450755842		1.1374510088

		1984		687		1.00								0.452		0.449		0.096		0.003		687		1025		663		0.400		0.000		-0.036		0.000		687		854		1118		687		723												662.6872620623		0.9645361493

		1985		1423		1.00								0.452		0.449		0.096		0.003		1423		290		133		-1.589		0.000		-2.367		0.000		1423		1625		313		1423		143												133.3378172786		0.0937226503

		1986		1069		1.00								0.452		0.449		0.096		0.003		1069		345		326		-1.130		0.000		-1.189		0.000		1069		1123		370		1069		349												325.5627701277		0.3046204778

		1987		1947		1.00								0.452		0.449		0.096		0.003		1947		399		868		-1.585		0.000		-0.807		0.000		1947		2092		428		1947		931												868.358898695		0.4460786876

		1988		1958		1.00								0.452		0.449		0.096		0.003		1958		429		425		-1.518		0.000		-1.528		0.000		1958		2139		458		1958		454												424.9398581854		0.2170573164

		1989		239		1.00								0.452		0.449		0.096		0.003		239		417		401		0.555		0.555		0.515		0.515		239		258		431		239		414		hatchery eff.		1								400.6059425597		1.6731827287

		1990		332		1.00								0.452		0.449		0.096		0.003		332		325		920		-0.020		-0.020		1.020		1.020		332		358		328		332		929												920.149281913		2.7742023794

		1991		331		1.00								0.452		0.449		0.096		0.003		331		154		359		-0.768		-0.768		0.079		0.079		331		352		154		331		360												358.7832817465		1.0823911831

		1992		480		0.99								0.452		0.449		0.096		0.003		473		150		281		-1.165		0.000		-0.534		0.000		480		511		150		480		282												281.081130978		0.5861894647

		1993		372		0.99								0.452		0.449		0.096		0.003		367		138		163		-0.992		-0.992		-0.826		-0.826		372		392		138		372		163												162.9881238424		0.4379592831

		1994		536		0.97								0.452		0.449		0.096		0.003		522		123		131		-1.477		0.000		-1.408		0.000		536		528		119		536		127												131.1855478446		0.2445742465

		1995		180		0.94								0.452		0.449		0.096		0.003		168		217		266		0.192		0.192		0.394		0.394		180		170		206		180		252												266.3116630094		1.4836281114

		1996		145		0.93								0.452		0.449		0.096		0.003		135		436		450		1.101		1.101		1.133		1.133		145		135		411		145		424												450.2789232932		3.1044195773

		1997		182		0.95								0.452		0.449		0.096		0.003		173		676		516		1.312		1.312		1.042		1.042		182		175		632		182		483												516.0891892059		2.8350375521

		1998		115		0.96								0.452		0.449		0.096		0.003		110		719		353		1.838		1.838		1.125		1.125		115		109		668		115		327				459		375						352.7097651225		3.0801978985

		1999		105		0.98								0.452		0.449		0.096		0.003		103														105		98

		2000		288		0.91								0.452		0.449		0.096		0.003		263														288		249

		2001		576		0.91								0.452		0.449		0.096		0.003		525														576		495

		2002		922		0.90								0.452		0.449		0.096		0.003		830														922		773

		2003		761		0.89								0.452		0.449		0.096		0.003		679														761		631

		2004		452		0.87								0.452		0.449		0.096		0.003		393														452		368

		2005		197		0.87								0.452		0.449		0.096		0.003		172														197		162

				459		0.92																457.0230605323																														115		3.0801978985

																																																				145		3.1044195773

																																																				180		1.4836281114

																																																				182		2.8350375521

																																																				214		7.430456372

																																																				239		1.6731827287

		Model										effective capacity				0																																				331		1.0823911831

		O		(2.06 * min ( T, b))		0		Log Normal																																												332		2.7742023794

																																																				372		0.4379592831

																																																				451		1.1834855064

		Parameter		Point estimate		Min		Max																																												467		1.9232881448

		b		500		10		10000																																												480		0.5861894647

		STAT1		1																																																536		0.2445742465

																																																				687		0.9645361493

																																																				821		1.1374510088

		0		0		0		0		0																																										824		0.8569156879

		0		0		0		0		0																																										1069		0.3046204778

		0		0		0		0		0																																										1423		0.0937226503

		0		0		0		0		0																																										1947		0.4460786876

		0		0		0		0		0																																										1958		0.2170573164

		0		0		0		0		0

		0		0		0		0		0																																												1.4392105762
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Parameter for which a profile is to be created



UCENT

		



Brd to spawner

Returns (spawners)

John Day South Fork



UCOKA

		Updated 2_17_06

		Umatilla River Steelhead

		from carmichael 10/12/05

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1967		1,570		1.00								1%		56%		40%		4%		1,570		1,783		1,783																				Recent productivity		0.940		1.794		0.894		1.500

		1968		822		1.00								1%		56%		40%		4%		822		1,802		1,802																				Standard error (ln)		0.150		0.328		0.135		0.150

		1969		1,693		1.00								1%		56%		40%		4%		1,693		2,025		2,025																												2.02

		1970		2,030		1.00								1%		56%		40%		4%		2,030		2,160		2,160																				Abundance (geomean)				1472

		1971		1,797		1.00								1%		56%		40%		4%		1,797		2,017		2,017																				Standard error (ln)				0.11

		1972		1,756		1.00								1%		56%		40%		4%		1,756		1,806		1,806

		1973		1,817		1.00								1%		56%		40%		4%		1,817		1,802		1,802

		1974		2,332		1.00								1%		56%		40%		4%		2,332		2,492		2,492

		1975		1,917		1.00								1%		56%		40%		4%		1,917		2,141		2,141																				LN most recent years				6.663

		1976		2,238		1.00								1%		56%		40%		4%		2,238		1,648		1,648																								7.085

		1977		1,111		1.00								1%		56%		40%		4%		1,111		917		917																T		O						6.818

		1978		2,720		1.00								1%		56%		40%		4%		2,720		811		577		-1.21		0.0000		-1.551		0.000		2720		3115		824		2720		586						6.648

		1979		2,239		1.00								1%		56%		40%		4%		2,239		1,444		2,800		-0.44		0.0000		0.224		0.000		2239		2229		1654		2239		3207						6.928

		1980		2,091		1.00								1%		56%		40%		4%		2,091		2,300		1,161		0.10		0.0000		-0.588		0.000		2091		2091		2729		2091		1378						7.616

		1981		1,115		1.00				36				1%		56%		40%		4%		1,115		2,636		1,800		0.86		0.8603		0.479		0.479		1115		1102		2915		1115		1990						7.801						1799.7632236432		1.6141374203

		1982		609		1.00				79				1%		56%		40%		4%		609		2,641		1,207		1.47		1.4670		0.684		0.684		609		596		2808		609		1283						8.172						1206.9010046999		1.9817750488

		1983		974		1.00				152				1%		56%		40%		4%		974		2,525		1,322		0.95		0.9526		0.306		0.306		974		979		2728		974		1429		Inputs:				7.608						1322.4551728044		1.3577568509

		1984		1,998		1.00				107				1%		56%		40%		4%		1,998		1,943		1,257		-0.03		0.0000		-0.464		0.000		1998		2483		2111		1998		1365						7.602						1256.8438532485		0.6290509776

		1985		2,732		1.00				124				1%		56%		40%		4%		2,732		1,559		716		-0.56		0.0000		-1.339		0.000		2732		3121		1680		2732		771		Census Threshold		1125.000								715.9264991452		0.2620521593

		1986		2,487		1.00				69				1%		56%		40%		4%		2,487		1,017		959		-0.89		0.0000		-0.953		0.000		2487		2614		1093		2487		1031												959.1734480937		0.3856748887

		1987		2,911		1.00				148				1%		56%		40%		4%		2,911		1,144		2,491		-0.93		0.0000		-0.156		0.000		2911		3128		1230		2911		2678												2491.0511916705		0.8557372696

		1988		2,201		0.93				133				1%		56%		40%		4%		2,050		1,573		1,558		-0.34		0.0000		-0.345		0.000		2201		2240		1692		2201		1676												1558.1994301435		0.7079506725

		1989		2,179		0.84				150				1%		56%		40%		4%		1,841		1,105		1,062		-0.68		0.0000		-0.719		0.000		2179		1983		1155		2179		1110												1061.9810712406		0.487370845

		1990		1,301		0.96				92				1%		56%		40%		4%		1,247		874		2,473		-0.40		0.0000		0.642		0.000		1301		1345		883		1301		2501												2473.1347146993		1.9009490505

		1991		700		0.85				99				1%		56%		40%		4%		592		593		1,384		-0.17		-0.1655		0.682		0.682		700		629		595		700		1390		hatchery eff.		1								1384.3917772941		1.977702539

		1992		2,118		0.90				225				1%		56%		40%		4%		1,915		1,381		2,595		-0.43		0.0000		0.203		0.000		2118		2070		1380		2118		2593												2594.9613512797		1.2251942168

		1993		1,572		0.74								1%		56%		40%		4%		1,165		714		843		-0.79		0.0000		-0.623		0.000		1572		1245		716		1572		846												843.2418458534		0.5364133879

		1994		1,074		0.79								0%		53%		43%		5%		847		886		948		-0.19		-0.1928		-0.124		-0.124		1074		855		866		1074		927												948.3605793865		0.8830172992

		1995		1,298		0.60								3%		33%		53%		10%		783		1,155		1,414		-0.12		0.0000		0.086		0.000		1298		792		1099		1298		1346												1414.4214961982		1.0896929863

		1996		1,811		0.66								0%		78%		22%		0%		1,194		2,976		3,071		0.50		0.0000		0.528		0.000		1811		1187		2812		1811		2902												3071.0772615135		1.6957908678

		1997		2,215		0.41								2%		49%		42%		8%		914		2,211		1,687		-0.00		0.0000		-0.272		0.000		2215		924		2071		2215		1581												1687.403202586		0.7618073149

		1998		1,529		0.50								0%		61%		33%		5%		771		3,837		1,881		0.92		0.0000		0.207		0.000		1529		766		3570		1529		1750												1880.8320802775		1.2301060041

		1999		1,595		0.64								3%		57%		39%		1%		1,020		1,070		554		-0.40		0.0000		-1.058		0.000		1595		977		1001		1595		518												553.881367401		0.3472610454

		2000		2,621		0.77								0%		78%		22%		0%		2,030		2,582		2,582		-0.01		0.0000		-0.015		0.000		2621		1922		2790		2621		2790												2582		0.9851201831

		2001		3,353		0.73								0%		43%		52%		5%		2,444														3353		2306

		2002		5,172		0.68								0%		66%		31%		3%		3,542														5172		3298										1703		1125

		2003		2,822		0.71								1%		23%		72%		3%		2,015														2822		1872

		2004		3,109		0.64								0%		71%		28%		1%		2,003														3109		1875

				1,703		0.64																2345.0945599581

				1,125

																																																						609		1.9817750488

																																																						700		1.977702539

																																																						974		1.3577568509

																																																						1,074		0.8830172992

																																																						1,115		1.6141374203

		Model																																																				1,298		1.0896929863

		O		(1.5 * min ( T, b))		0		Log Normal																																														1,301		1.9009490505

																																																						1,529		1.2301060041

																																																						1,572		0.5364133879

		Parameter		Point estimate		Min		Max																																														1,595		0.3472610454

		b		1500		10		10000																																														1,811		1.6957908678

		STAT1		1																																																		1,998		0.6290509776

																																																						2,118		1.2251942168

																																																						2,179		0.487370845

		0		0		0		0		0																																												2,201		0.7079506725

		0		0		0		0		0																																												2,215		0.7618073149

		0		0		0		0		0																																												2,487		0.3856748887

		0		0		0		0		0																																												2,621		0.9851201831

		0		0		0		0		0																																												2,732		0.2620521593

		0		0		0		0		0																																												2,911		0.8557372696

		0		0		0		0		0

																																																								0.9589099965

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		264		0.000

		268		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		600		0.000

		700		0.000

		800		0.000

		900		0.000

		979		0.000

		1500		0.000

		1750		0.000

		2050		0.000

		4000		0.000



Parameter for which a profile is to be created



UCOKA

		



Brd to spawner

Returns (spawners)

Umatilla River Steelhead



Sockeye sum. (hvst adj)

		Updated 5_14_07

		Walla Walla River Steelhead

		walla walla best from carmichael

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1993		1228		99.8%								24%		66%		10%		0%		1225		474		561		-0.95		0.0000		-0.784		0.000		1228		1309		477		1228		474		Recent productivity		1.170		1.781		1.011		1.344		561		0.46

		1994		806		99.8%								21%		63%		14%		2%		804		525		562		-0.43		0.0000		-0.360		0.000		806		812				806		525		Standard error (ln)		0.261		0.245		0.164		0.116		562		0.70

		1995		654		98.8%								14%		73%		14%		0%		646		497		609		-0.27		-0.2736		-0.071		-0.071		654		653				654		497										2.02		609		0.93

		1996		549		98.0%								20%		67%		13%		1%		538		753		777		0.32		0.3163		0.348		0.348		549		535				549		753		Abundance (geomean)				650						777		1.42

		1997		447		98.2%								20%		67%		13%		1%		439		1128		861		0.93		0.9260		0.656		0.656		447		444				447		1128		Standard error (ln)				0.19						861		1.93

		1998		573		99.1%								20%		67%		13%		1%		568		1517		744		0.97		0.9736		0.261		0.261		573		564				573		1517												744		1.30

		1999		421		99.5%								20%		67%		13%		1%		419		1082		560		0.94		0.9439		0.285		0.285		421		401				421		1082												560		1.33

		2000		792		97.5%								20%		67%		13%		1%		772		618		618		-0.25		0.0000		-0.248		0.000		792		731				792		618												618		0.78

		2001		1172		95.4%								20%		67%		13%		1%		1118														1172		1055				1172		0		LN most recent years				6.29

		2002		1811		96.4%								20%		67%		13%		1%		1746														1811		1626												6.08

		2003		938		96.5%								20%		67%		13%		1%		905														938		841												6.34

		2004																																																6.04

		2005		281		96.1%																270																												6.65

																																																		7.02

																																																		7.47

																																																		6.81

				614																																										Inputs:

																																																		5.60

																																														Census Threshold		750

																																														hatchery eff.		1

																																																614		750

		Model

		O		(1.41 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		264		0

		268		0

		315		0

		400		0

		480		0

		550		0

		617		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Matheson:
estimated

Matheson:
estimated

Parameter for which a profile is to be created



Sockeye sum. (hvst adj)

		



Brd to spawner

Returns (spawners)

Walla Walla River Steelhead



		Updated 2_27_06

		Satus Creek Steelhead								from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		849		1.00						0.48		0.08		0.53		0.39				849		404		-0.74		0.000		-1.543		0.000		849		970		437		849		200		Recent productivity		0.863		1.278		0.943		1.397		182		0.21		0.45

		1986		864		1.00						0.31		0.08		0.53		0.39				864		268		-1.17		0.000		-1.208		0.000		864		908		288		864		271		Standard error (ln)		0.189		0.148		0.197		0.146		258		0.30		0.96

		1987		955		0.98						0.54		0.08		0.53		0.39				939		516		-0.62		0.000		0.090		0.000		955		1009		556		955		1210										1.81		1044		1.09		2.02

		1988		1,101		0.92						0.62		0.08		0.53		0.39				1,008		678		-0.49		0.000		-0.576		0.000		1101		1102		730		1101		723		Abundance (geomean)				379						619		0.56		0.91

		1989		450		0.92						0.82		0.08		0.53		0.39				413		369		-0.20		-0.199		-0.259		-0.259		450		445		390		450		375		Standard error (ln)				0.17						347		0.77		0.94

		1990		304		0.89						0.84		0.08		0.53		0.39				272		255		-0.18		-0.175		0.900		0.900		304		293		260		304		735												747		2.46		2.93

		1991		268		0.88						0.86		0.08		0.53		0.39				235		232		-0.15		-0.146		0.736		0.736		268		249		233		268		544												559		2.09		2.42

		1992		1,060		0.89						0.19		0.08		0.53		0.39				941		203		-1.65		0.000		-0.987		0.000		1060		1017		204		1060		383												395		0.37		1.95

		1993		446		0.93						0.65		0.08		0.53		0.39				415		290		-0.43		-0.431		-0.229		-0.229		446		444		291		446		343		LN most recent years				5.729						355		0.80		1.22

		1994		197		0.97						1.71		0.08		0.53		0.39				192		337		0.54		0.538		0.641		0.641		197		194		331		197		354						4.928						374		1.90		1.11

		1995		340		0.90						1.06		0.08		0.53		0.39				308		361		0.06		0.060		0.299		0.299		340		311		345		340		423						5.593						458		1.35		1.27

		1996		158		0.87						2.36		0.08		0.53		0.39				138		373		0.86		0.859		0.925		0.925		158		137		353		158		364						5.855						399		2.52		1.07

		1997		310		0.87						2.00		0.08		0.53		0.39				269		622		0.70		0.696		0.434		0.434		310		272		581		310		444						5.816						478		1.54		0.77

		1998		413		0.84						2.00		0.08		0.53		0.39				349		826		0.69		0.693		-0.011		-0.011		413		347		769		413		377						5.986						408		0.99		0.49

		1999		353		0.95						1.75		0.08		0.53		0.39				336		617		0.56		0.558		-0.092		-0.092		353		321		574		353		297						5.849						322		0.91		0.52

		2000		408		0.97								0.08		0.53		0.39				398												408		377												6.939

		2001		353		0.98								0.08		0.53		0.39				347												353		327								Inputs:				6.472

		2002		1,040		0.99								0.08		0.53		0.39				1,032												1040		961												6.201

		2003		659		0.98								0.08		0.53		0.39				647												659		601								Census Threshold		750.000

		2004		496		0.99								0.08		0.53		0.39				493												496		462

				median		0.94																538.9153206476

				413

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08																																										413		750

		Model

		O		(1.397 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		315		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created

Don Matheson:
values estimated by will cameron



		



Brd to spawner

Returns (spawners)

Satus Creek Steelhead



		Updated 2_27_06

		Toppenish Creek Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		222		1.00						0.30		0.00		0.34		0.66				222		66		-1.21		-1.213		-2.013		-2.013		222		254		71		222		33		Recent productivity		1.459		1.459		1.595		1.595		30		0.13		0.45

		1986		226		1.00						0.31		0.00		0.34		0.66				226		69		-1.19		-1.186		-1.224		-1.224		226		238		74		226		69		Standard error (ln)		0.282		0.282		0.303		0.303		66		0.29		0.96

		1987		249		0.98						0.80		0.00		0.34		0.66				245		199		-0.22		-0.223		0.482		0.482		249		263		215		249		468										1.75		403		1.62		2.02

		1988		287		0.92						0.66		0.00		0.34		0.66				263		189		-0.42		-0.415		-0.506		-0.506		287		287		204		287		202		Abundance (geomean)				322						173		0.60		0.91

		1989		118		0.92						0.90		0.00		0.34		0.66				108		107		-0.10		-0.102		-0.162		-0.162		118		117		111		118		106		Standard error (ln)				0.33						100		0.85		0.94

		1990		49		0.89						2.31		0.00		0.34		0.66				44		113		0.84		0.838		1.913		1.913		49		47		115		49		324												332		6.77		2.93

		1991		94		0.88						0.87		0.00		0.34		0.66				82		82		-0.14		-0.139		0.743		0.743		94		87		82		94		192												198		2.10		2.42

		1992		294		0.89						0.59		0.00		0.34		0.66				261		173		-0.53		-0.531		0.134		0.134		294		282		174		294		328												336		1.14		1.95

		1993		163		0.93						1.02		0.00		0.34		0.66				152		167		0.02		0.024		0.226		0.226		163		162		167		163		198		LN most recent years				4.86						204		1.25		1.22

		1994		85		0.97						2.09		0.00		0.34		0.66				83		177		0.74		0.736		0.840		0.840		85		84		172		85		184						4.04						197		2.32		1.11

		1995		143		0.90						2.48		0.00		0.34		0.66				129		354		0.91		0.908		1.146		1.146		143		131		336		143		412						5.45						450		3.14		1.27

		1996		65		0.87						14.48		0.00		0.34		0.66				57		941		2.67		2.673		2.740		2.740		65		56		889		65		917						4.88						1006		15.48		1.07

		1997		270		0.87						4.58		0.00		0.34		0.66				234		1,237		1.52		1.522		1.260		1.260		270		236		1157		270		883						5.31						952		3.52		0.77

		1998		156		0.84						4.70		0.00		0.34		0.66				132		733		1.55		1.547		0.843		0.843		156		131		682		156		334						6.07						362		2.32		0.49

		1999		212		0.95						3.42		0.00		0.34		0.66				202		726		1.23		1.230		0.580		0.580		212		193		678		212		351						7.10						379		1.79		0.52

		2000		446		0.97								0.00		0.34		0.66				435												446		412												7.13

		2001		1,229		0.98								0.00		0.34		0.66				1,208												1229		1140								Inputs:				6.13

		2002		1,261		0.99								0.00		0.34		0.66				1,252												1261		1165												6.76

		2003		469		0.98								0.00		0.34		0.66				460												469		428								Census Threshold		375.000

		2004		870		0.99								0.00		0.34		0.66				865												870		810

				median																		764.9

				163		0.99

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08

		Model

		O		(1.59 * min ( T, b))		0		Log Normal

																																														163		375

		Parameter		Point estimate		Min		Max

		b		250		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		143		0

		204		0

		251		0

		268		0

		315		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Toppenish Creek Steelhead



		Updated 2_27_06

		Naches River Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		691		1.00						0.42		0.00		0.34		0.66				691		294		-0.86		-0.856		-1.656		-1.656		691		789		317		691		145		Recent productivity		1.020		1.020		1.115		1.115		132		0.19		0.45

		1986		703		1.00						0.37		0.00		0.34		0.66				703		259		-1.00		-0.997		-1.035		-1.035		703		739		277		703		261		Standard error (ln)		0.223		0.223		0.224		0.224		250		0.36		0.96

		1987		777		0.98						0.49		0.00		0.34		0.66				764		384		-0.71		-0.706		-0.001		-0.001		777		821		413		777		899										1.75		776		1.00		2.02

		1988		895		0.92						0.43		0.00		0.34		0.66				820		384		-0.85		-0.847		-0.938		-0.938		895		896		412		895		408		Abundance (geomean)				472						350		0.39		0.91

		1989		366		0.92						0.64		0.00		0.34		0.66				336		234		-0.45		-0.447		-0.507		-0.507		366		362		243		366		234		Standard error (ln)				0.23						220		0.60		0.94

		1990		304		0.89						0.78		0.00		0.34		0.66				272		237		-0.25		-0.248		0.827		0.827		304		293		240		304		679												695		2.29		2.93

		1991		289		0.88						0.65		0.00		0.34		0.66				253		187		-0.44		-0.438		0.444		0.444		289		269		187		289		437												451		1.56		2.42

		1992		510		0.89						0.49		0.00		0.34		0.66				453		252		-0.70		-0.704		-0.038		-0.038		510		489		254		510		478												491		0.96		1.95

		1993		373		0.93						0.82		0.00		0.34		0.66				347		306		-0.20		-0.197		0.004		0.004		373		371		306		373		362		LN most recent years				5.60						375		1.00		1.22

		1994		179		0.97						1.79		0.00		0.34		0.66				174		320		0.58		0.582		0.686		0.686		179		176		311		179		333						4.96						355		1.99		1.11

		1995		299		0.90						1.49		0.00		0.34		0.66				270		446		0.40		0.400		0.639		0.639		299		273		424		299		519						5.74						566		1.89		1.27

		1996		163		0.87						5.03		0.00		0.34		0.66				142		819		1.61		1.615		1.681		1.681		163		142		774		163		798						5.72						876		5.37		1.07

		1997		358		0.87						3.61		0.00		0.34		0.66				310		1,292		1.28		1.283		1.021		1.021		358		314		1207		358		921						5.80						994		2.78		0.77

		1998		360		0.84						2.68		0.00		0.34		0.66				304		966		0.99		0.987		0.283		0.283		360		302		899		360		441						6.23						478		1.33		0.49

		1999		346		0.95						2.39		0.00		0.34		0.66				329		826		0.87		0.870		0.220		0.220		346		315		771		346		399						6.89						431		1.25		0.52

		2000		521		0.97								0.00		0.34		0.66				508												521		481												7.28

		2001		1,000		0.98								0.00		0.34		0.66				983												1000		928								Inputs:				6.56

		2002		1,465		0.99								0.00		0.34		0.66				1,454												1465		1354												6.79

		2003		723		0.98								0.00		0.34		0.66				710												723		659								Census Threshold		1125.000

		2004		892		0.99								0.00		0.34		0.66				887												892		830

																												1125

				median																		855.0453910388

				360		0.94																																						Note: Reduced capacity by 37% to

																																												adj. to current (Tieton & Cowiche not supporting prod)

																																												Hatchery eff.		1

																																				691

																																				703

																																				764

				updated to match output in cell z8 3/7/08																																820

																																				336								360		1125

		Model																																		272

		O		(1.12 * min ( T, b))		0		Log Normal																												253

																																				453

																																				347

		Parameter		Point estimate		Min		Max																												174

		b		500		10		10000																												270

		STAT1		1																																142

																																				310

																																				304

																																				329

		0		0		0		0		0																										508

		0		0		0		0		0																										983

		0		0		0		0		0																										1454

		0		0		0		0		0																										710

		0		0		0		0		0																										887

		0		0		0		0		0

		0		0		0		0		0
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		40		0

		50		0
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		110		0
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		400		0
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		600		0

		700		0
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		1500		0
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		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Naches River Steelhead



		Updated 2_27_06						recent opening of habitat, capacity not yet fully utilized

		Upper Yakima River Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		139		0.98						0.41		0.00		0.34		0.66				137		57		-0.90		-0.899		-1.699		-1.699		139		156		61		139		28		Recent productivity		1.024		1.024		1.119		1.119		25		0.183		0.45

		1986		142		0.98						0.44		0.00		0.34		0.66				139		63		-0.81		-0.810		-0.847		-0.847		142		146		67		142		63		Standard error (ln)		0.224		0.224		0.219		0.219		61		0.429		0.96

		1987		157		0.98						0.57		0.00		0.34		0.66				154		89		-0.56		-0.565		0.140		0.140		157		165		96		157		209										1.75		180		1.151		2.02

		1988		181		0.98						0.35		0.00		0.34		0.66				177		64		-1.04		-1.044		-1.134		-1.134		181		194		68		181		68		Abundance (geomean)				85						58		0.322		0.91

		1989		74		0.98						0.49		0.00		0.34		0.66				72		37		-0.70		-0.703		-0.763		-0.763		74		78		38		74		36		Standard error (ln)				0.22						34		0.466		0.94

		1990		49		0.98						0.75		0.00		0.34		0.66				48		37		-0.28		-0.284		0.791		0.791		49		52		38		49		106												109		2.205		2.93

		1991		72		0.98						0.74		0.00		0.34		0.66				71		54		-0.30		-0.296		0.586		0.586		72		75		54		72		125												130		1.797		2.42

		1992		107		0.92						0.49		0.00		0.34		0.66				99		52		-0.72		-0.723		-0.058		-0.058		107		107		52		107		98												101		0.944		1.95

		1993		45		1.00						1.26		0.00		0.34		0.66				45		57		0.23		0.229		0.430		0.430		45		48		57		45		67		LN most recent years				3.69						69		1.538		1.22

		1994		32		1.00						1.52		0.00		0.34		0.66				32		49		0.42		0.420		0.523		0.523		32		32		47		32		51						4.11						54		1.687		1.11

		1995		42		0.96						1.28		0.00		0.34		0.66				40		54		0.25		0.249		0.488		0.488		42		40		51		42		62						3.85						68		1.628		1.27

		1996		62		0.98						2.03		0.00		0.34		0.66				61		127		0.71		0.709		0.776		0.776		62		61		120		62		124						4.12						136		2.172		1.07

		1997		47		1.00						4.87		0.00		0.34		0.66				47		229		1.58		1.583		1.321		1.321		47		48		214		47		164						3.74						177		3.746		0.77

		1998		62		1.00						2.89		0.00		0.34		0.66				62		179		1.06		1.062		0.357		0.357		62		61		166		62		82						4.09						88		1.430		0.49

		1999		42		1.00						4.14		0.00		0.34		0.66				42		174		1.42		1.421		0.771		0.771		42		40		162		42		84						5.09						91		2.161		0.52

		2000		60		1.00								0.00		0.34		0.66				60												60		56												5.58

		2001		171		0.95								0.00		0.34		0.66				162												171		153												4.90

		2002		267		0.99								0.00		0.34		0.66				265												267		246												5.27

		2003		140		0.96								0.00		0.34		0.66				134												140		124								Census Threshold		1125.000

		2004		197		0.99								0.00		0.34		0.66				195												197		182

				median																		146.1554605748

				62		0.98

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08

		Model

		O		(1.19 * min ( T, b))		0		Log Normal

																																														62		1125

		Parameter		Point estimate		Min		Max

		b		250		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0
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		70		0

		90		0
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		400		0

		480		0

		550		0

		600		0
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		800		0

		900		0

		979		0

		1500		0
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		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Upper Yakima River Steelhead



		

		Wild Origin Age composition: Priest Rapids Sampling Program

		Run Yr		Brood Year		3		4		5		6+7

		1976		1977		0.011		0.362		0.477		0.150

		1977		1978		0.011		0.362		0.477		0.150

		1978		1979		0.011		0.362		0.477		0.150

		1979		1980		0.011		0.362		0.477		0.150				Used 86-95 return year averages

		1980		1981		0.011		0.362		0.477		0.150

		1981		1982		0.011		0.362		0.477		0.150

		1982		1983		0.011		0.362		0.477		0.150

		1983		1984		0.011		0.362		0.477		0.150

		1984		1985		0.011		0.362		0.477		0.150

		1985		1986		0.011		0.362		0.477		0.150

		1986		1987		0.031		0.344		0.516		0.109

		1987		1988		0.014		0.500		0.400		0.086

		1988		1989		0.010		0.378		0.561		0.051

		1989		1990		0.000		0.340		0.515		0.144

		1990		1991		0.013		0.260		0.558		0.169

		1991		1992		0.025		0.509		0.365		0.101

		1992		1993		0.000		0.234		0.531		0.234				WDFW Annual Priest Rapids Samping memoranda

		1993		1994		0.000		0.309		0.436		0.255

		1994		1995		0.000		0.286		0.469		0.245

		1995		1996		0.016		0.460		0.413		0.111

		1996		1997		0.029		0.571		0.314		0.086

		1997		1998		0.029		0.571		0.314		0.086

		1998		1999		0.044		0.516		0.385		0.055

		1999		2000		0.008		0.508		0.413		0.071

		2000		2001		0.249		0.348		0.364		0.040

		2001		2002		0.027		0.549		0.384		0.040

		2002		2003		0.011		0.147		0.718		0.124				Priest Rapids sampling summary excel spreadsheet from A. Murdoch WDFW

		2003		2004		0.088		0.695		0.195		0.022

		2004		2005		0.022		0.486		0.457		0.036

		2005		2006		0.011		0.333		0.608		0.048

		2006		2007		0.048		0.389		0.452		0.111

		86-95 avg.				0.011		0.362		0.477		0.150



Parameter for which a profile is to be created



		updated 7/5/07 (Revised run recon from A. Murdoch, WDFW and assumed pre-spawning mort of 10% is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River														Age error corrected 1/3/07 (prev. used incorrect data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.362		1.848		0.340		0.837				0

		1978		776		0.20		-99		1300		0.35		0.01		0.36		0.48		0.15		152		272		385		-1.049		0.000		-0.702		0.000		776		347		384		776		544		Standard error (ln)		0.251		0.251		0.165		0.212				776

		1979		304		0.33		-99		452		1.26		0.01		0.36		0.48		0.15		100		382		312		0.228		0.228		0.024		0.024		304		226		549		304		448										2.13				304				312		1.02

		1980		819		0.20		-99		1201		0.63		0.01		0.36		0.48		0.15		163		520		273		-0.455		0.000		-1.100		0.000		819		727		718		819		376		Abundance (geomean)				559								819				273		0.33

		1981		420		0.20		-99		1617		1.63		0.01		0.36		0.48		0.15		83		684		312		0.488		0.488		-0.296		-0.296		420		151		876		420		400		Standard error (ln)				0.22								420				312		0.74

		1982		853		0.22		-99		827		0.99		0.01		0.36		0.48		0.15		192		846		351		-0.008		0.000		-0.888		0.000		853		283		996		853		413														853				351		0.41

		1983		1692		0.17		-99		1019		0.53		0.01		0.36		0.48		0.15		288		890		536		-0.642		0.000		-1.150		0.000		1692		381		990		1692		596														1692				536		0.32

		1984		5619		0.08		-99		2449		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-1.418		0.000		-1.697		0.000		5619		655		1509		5619		1142														5619				1030		0.18

		1985		4507		0.11		-99		3009		0.19		0.01		0.36		0.48		0.15		481		868		727		-1.647		0.000		-1.824		0.000		4507		639		955		4507		801		LN most recent years				5.5								4507				727		0.16

		1986		5895		0.15		-99		2606		0.10		0.01		0.36		0.48		0.15		882		618		690		-2.256		0.000		-2.145		0.000		5895		1141		681		5895		760						5.5								5895				690		0.12

		1987		4493		0.17		-99		1819		0.12		0.03		0.34		0.52		0.11		776		523		583		-2.150		0.000		-2.043		0.000		4493		854		579		4493		645						5.5								4493				583		0.13

		1988		4032		0.35		-99		791		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.676		0.000		-1.379		0.000		4032		1582		830		4032		1117						5.9								4032				1016		0.25

		1989		2566		0.35		-99		542		0.13		0.01		0.38		0.56		0.05		901		328		968		-2.058		0.000		-0.975		0.000		2566		993		348		2566		1030						6.5								2566				968		0.38

		1990		2181		0.39		-99		428		0.12		0.00		0.34		0.52		0.14		842		255		1546		-2.147		0.000		-0.344		0.000		2181		927		266		2181		1614						7.6								2181				1546		0.71

		1991		1324		0.33		-99		259		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.665		0.000		0.001		0.000		1324		475		264		1324		1397						6.7								1324				1325		1.00

		1992		1999		0.40		-99		383		0.13		0.03		0.51		0.36		0.10		799		267		1080		-2.014		0.000		-0.615		0.000		1999		891		280		1999		1135						6.5								1999				1080		0.54

		1993		3165		0.16		-99		668		0.07		0.00		0.23		0.53		0.23		509		236		525		-2.597		0.000		-1.797		0.000		3165		557		242		3165		539		Inputs:				6.7								3165				525		0.17

		1994		1164		0.24		-99		220		0.23		0.00		0.31		0.44		0.25		278		269		325		-1.467		0.000		-1.276		0.000		1164		288		268		1164		325						6.8								1164				325		0.28

		1995		1746		0.16		-99		218		0.18		0.00		0.29		0.47		0.24		273		310		251		-1.728		0.000		-1.941		0.000		1746		285		301		1746		243		Census Threshold		750										1746				251		0.14

		1996		1300		0.28		-99		175		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.901		0.000		-1.528		0.000		1300		390		507		1300		271														1300				282		0.22

		1997		463		0.52		-99		71		2.37		0.03		0.57		0.31		0.09		242		1098		357		0.864		0.864		-0.259		-0.259		463		250		1042		463		339														463				357		0.77

		1998		602		0.42		-99		75		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.132		1.132		0.421		0.421		602		254		1768		602		868														602				917		1.52

		1999		343		0.70		-99		36		0.97		0.04		0.52		0.38		0.05		241		334		192		-0.027		-0.027		-0.579		-0.579		343		236																				343				192		0.56

		2000		1030		0.35		-99		64		0.85		0.01		0.51		0.41		0.07		365		878		291		-0.159		0.000		-1.263		0.000		1030		352																				1030				291		0.28

		2001		1655		0.42		-99		74				0.25		0.35		0.36		0.04		696												0.000		1655		669								Hatchery Effectiveness		1										1655				0		0.00

		2002		5000		0.39		-99		217				0.03		0.55		0.38		0.04		1947														5000		1842																				5000

		2003		2598		0.33		-99		72				0.01		0.15		0.72		0.12		851														2598		803																				2598

		2004		2948		0.22		-99		76				0.09		0.69		0.19		0.02		653														2948		622																				2948

		2005		3608		0.23		-99		119				0.02		0.49		0.46		0.04		813																																				3608

		2006		2219		0.41				88				0.01		0.33		0.61		0.05		911								0.537		20		-0.178		1719																						2219

		2007												0.05		0.39		0.45		0.11

																														1.7108799535				0.836791283														3187		750

				1,719		0.40																957

																																																										1719

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(0.873 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177
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		5000		0.00

		5500		0.00

		6000		0.00

		6500		0.00

		7000		0.00

		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01





		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		updated 7/5/07 (Revised run recon from A. Murdoch, WDFW and assumed pre-spawning mort of 10% is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River														Age error corrected 1/3/07 (prev. used incorrect data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.743		1.327		0.692		1.376				0

		1978		776		0.20		-99		-99		0.35		0.01		0.36		0.48		0.15		152		272		385		-0.221		-0.221		0.126				339		347		384		339		544		Standard error (ln)		0.236		0.252		0.138		0.275				339

		1979		304		0.33		-99		-99		1.26		0.01		0.36		0.48		0.15		100		382		312		0.864		0.864		0.660		0.660		161		226		549		161		448										2.13				161				312		1.02

		1980		819		0.20		-99		-99		0.63		0.01		0.36		0.48		0.15		163		520		273		0.368		0.368		-0.277				360		727		718		360		376		Abundance (geomean)				559								360				273		0.33

		1981		420		0.20		-99		-99		1.63		0.01		0.36		0.48		0.15		83		684		312		1.311		1.311		0.527		0.527		184		151		876		184		400		Standard error (ln)				0.22								184				312		0.74

		1982		853		0.22		-99		-99		0.99		0.01		0.36		0.48		0.15		192		846		351		0.774		0.774		-0.106				390		283		996		390		413														390				351		0.41

		1983		1692		0.17		-99		-99		0.53		0.01		0.36		0.48		0.15		288		890		536		0.227		0.227		-0.281				709		381		990		709		596														709				536		0.32

		1984		5619		0.08		-99		-99		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-0.377		0.000		-0.656				1984		655		1509		1984		1142														1984				1030		0.18

		1985		4507		0.11		-99		-99		0.19		0.01		0.36		0.48		0.15		481		868		727		-0.666		0.000		-0.843				1689		639		955		1689		801		LN most recent years				5.5								1689				727		0.16

		1986		5895		0.15		-99		-99		0.10		0.01		0.36		0.48		0.15		882		618		690		-1.351		0.000		-1.240				2386		1141		681		2386		760						5.5								2386				690		0.12

		1987		4493		0.17		-99		-99		0.12		0.03		0.34		0.52		0.11		776		523		583		-1.284		0.000		-1.177				1891		854		579		1891		645						5.5								1891				583		0.13

		1988		4032		0.35		-99		-99		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.072		0.000		-0.774				2202		1582		830		2202		1117						5.9								2202				1016		0.25

		1989		2566		0.35		-99		-99		0.13		0.01		0.38		0.56		0.05		901		328		968		-1.453		0.000		-0.370				1400		993		348		1400		1030						6.5								1400				968		0.38

		1990		2181		0.39		-99		-99		0.12		0.00		0.34		0.52		0.14		842		255		1546		-1.585		0.000		0.217				1244		927		266		1244		1614						7.6								1244				1546		0.71

		1991		1324		0.33		-99		-99		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.028		-1.028		0.638				700		475		264		700		1397						6.7								700				1325		1.00

		1992		1999		0.40		-99		-99		0.13		0.03		0.51		0.36		0.10		799		267		1080		-1.470		0.000		-0.071				1159		891		280		1159		1135						6.5								1159				1080		0.54

		1993		3165		0.16		-99		-99		0.07		0.00		0.23		0.53		0.23		509		236		525		-1.712		0.000		-0.911				1306		557		242		1306		539		Inputs:				6.7								1306				525		0.17

		1994		1164		0.24		-99		-99		0.23		0.00		0.31		0.44		0.25		278		269		325		-0.706		-0.706		-0.515				544		288		268		544		325						6.8								544				325		0.28

		1995		1746		0.16		-99		-99		0.18		0.00		0.29		0.47		0.24		273		310		251		-0.835		-0.835		-1.048				715		285		301		715		243		Census Threshold		750										715				251		0.14

		1996		1300		0.28		-99		-99		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.204		-0.204		-0.831				648		390		507		648		271														648				282		0.22

		1997		463		0.52		-99		-99		2.37		0.03		0.57		0.31		0.09		242		1098		357		1.271		1.271		0.148		0.148		308		250		1042		308		339														308				357		0.77

		1998		602		0.42		-99		-99		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.658		1.658		0.948		0.948		355		254		1768		355		868														355				917		1.52

		1999		343		0.70		-99		-99				0.04		0.52		0.38		0.05		241		334		192		0.207		0.207		-0.345		-0.345		272		236																				272				192		0.56

		2000		1030		0.35		-99		-99				0.01		0.51		0.41		0.07		365		878		291		0.441		0.441		-0.662				565		352																				565				291		0.28

		2001		1655		0.42		-99		-99				0.25		0.35		0.36		0.04		696												0.000		984		669								Hatchery Effectiveness		0.3										984				0		0.00

		2002		5000		0.39		-99		-99				0.03		0.55		0.38		0.04		1947														2863		1842																				2863

		2003		2598		0.33		-99		-99				0.01		0.15		0.72		0.12		851														1375		803																				1375

		2004		2948		0.22		-99		-99				0.09		0.69		0.19		0.02		653														1342		622																				1342

		2005		3608		0.23		-99		-99				0.02		0.49		0.46		0.04		813																																				1652

		2006		2219		0.41								0.01		0.33		0.61		0.05		911								0.326		20		0.319		712																						1303

																														1.384773439				1.3763058957														3187		750

				1,719		0.40																957

																																																										712

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(1.438 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177
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		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		updated 7/5/07 (pre-spawning mort is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River										BEST				Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.743		1.327		0.692		0.870				0

		1978		776		0.20		-99		-99		0.35		0.01		0.36		0.48		0.15		152		272		385		-0.221		-0.221		0.126		0.126		339		347		384		339		544		Standard error (ln)		0.236		0.252		0.138		0.193				339

		1979		304		0.33		-99		-99		1.26		0.01		0.36		0.48		0.15		100		382		312		0.864		0.864		0.660		0.660		161		226		549		161		448										1.80				161				312		1.02

		1980		819		0.20		-99		-99		0.63		0.01		0.36		0.48		0.15		163		520		273		0.368		0.368		-0.277		-0.277		360		727		718		360		376		Abundance (geomean)				510								360				273		0.33

		1981		420		0.20		-99		-99		1.63		0.01		0.36		0.48		0.15		83		684		312		1.311		1.311		0.527		0.527		184		151		876		184		400		Standard error (ln)				0.22								184				312		0.74

		1982		853		0.22		-99		-99		0.99		0.01		0.36		0.48		0.15		192		846		351		0.774		0.774		-0.106		-0.106		390		283		996		390		413														390				351		0.41

		1983		1692		0.17		-99		-99		0.53		0.01		0.36		0.48		0.15		288		890		536		0.227		0.227		-0.281		-0.281		709		381		990		709		596														709				536		0.32

		1984		5619		0.08		-99		-99		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-0.377		0.000		-0.656		0.000		1984		655		1509		1984		1142														1984				1030		0.18

		1985		4507		0.11		-99		-99		0.19		0.01		0.36		0.48		0.15		481		868		727		-0.666		0.000		-0.843		0.000		1689		639		955		1689		801		LN most recent years				5.5								1689				727		0.16

		1986		5895		0.15		-99		-99		0.10		0.01		0.36		0.48		0.15		882		618		690		-1.351		0.000		-1.240		0.000		2386		1141		681		2386		760						5.5								2386				690		0.12

		1987		4493		0.17		-99		-99		0.12		0.03		0.34		0.52		0.11		776		523		583		-1.284		0.000		-1.177		0.000		1891		854		579		1891		645						5.5								1891				583		0.13

		1988		4032		0.35		-99		-99		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.072		0.000		-0.774		0.000		2202		1582		830		2202		1117						5.9								2202				1016		0.25

		1989		2566		0.35		-99		-99		0.13		0.01		0.38		0.56		0.05		901		328		968		-1.453		0.000		-0.370		0.000		1400		993		348		1400		1030						6.5								1400				968		0.38

		1990		2181		0.39		-99		-99		0.12		0.00		0.34		0.52		0.14		842		255		1546		-1.585		0.000		0.217		0.000		1244		927		266		1244		1614						7.6								1244				1546		0.71

		1991		1324		0.33		-99		-99		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.028		-1.028		0.638		0.638		700		475		264		700		1397						6.7								700				1325		1.00

		1992		1999		0.40		-99		-99		0.13		0.03		0.51		0.36		0.10		799		267		1080		-1.470		0.000		-0.071		0.000		1159		891		280		1159		1135						6.5								1159				1080		0.54

		1993		3165		0.16		-99		-99		0.07		0.00		0.23		0.53		0.23		509		236		525		-1.712		0.000		-0.911		0.000		1306		557		242		1306		539		Inputs:				6.7								1306				525		0.17

		1994		1164		0.24		-99		-99		0.23		0.00		0.31		0.44		0.25		278		269		325		-0.706		-0.706		-0.515		-0.515		544		288		268		544		325						6.8								544				325		0.28

		1995		1746		0.16		-99		-99		0.18		0.00		0.29		0.47		0.24		273		310		251		-0.835		-0.835		-1.048		-1.048		715		285		301		715		243		Census Threshold		750										715				251		0.14

		1996		1300		0.28		-99		-99		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.204		-0.204		-0.831		-0.831		648		390		507		648		271														648				282		0.22

		1997		463		0.52		-99		-99		2.37		0.03		0.57		0.31		0.09		242		1098		357		1.271		1.271		0.148		0.148		308		250		1042		308		339														308				357		0.77

		1998		602		0.42		-99		-99		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.658		1.658		0.948		0.948		355		254		1768		355		868														355				917		1.52

		1999		343		0.70		-99		-99				0.04		0.52		0.38		0.05		241		334		192		0.207		0.207		-0.345		-0.345		272		236		317		272		182														272				192		0.56

		2000		1030		0.35		-99		-99				0.01		0.51		0.41		0.07		365		878		291		0.441		0.441		-0.662		-0.662		565		352		796		565		264														565				291		0.28

		2001		1655		0.42		-99		-99				0.25		0.35		0.36		0.04		696														984		669								Hatchery Effectiveness		0.3										984				0		0.00

		2002		5000		0.39		-99		-99				0.03		0.55		0.38		0.04		1947														2863		1842																				2863

		2003		2598		0.33		-99		-99				0.01		0.15		0.72		0.12		851														1375		803																				1375

		2004		2948		0.22		-99		-99				0.09		0.69		0.19		0.02		653														1342		622																				1342

		2005		3608		0.23		-99		-99				0.02		0.49		0.46		0.04		813														1652		778																				1652

		2006		2219		0.41								0.01		0.33		0.61		0.05		911																																				1303

																																																3187		750

				1,719		0.40																957														712

																																																										712

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(0.90 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177
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		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				2853		0.23		0.01		0.36		0.48		0.15		40		79		57		-1.449		-1.449		-1.775		-1.775		336		99		123		336		89		Recent productivity		0.193		0.398		0.176		0.276				336

		1978		932		0.12				2849		0.09		0.01		0.36		0.48		0.15		111		80		113		-2.456		0.000		-2.109		0.000		932		255		113		932		160		Standard error (ln)		0.166		0.560		0.138		0.286				932

		1979		22		0.12				1342		2.86		0.01		0.36		0.48		0.15		3		62		51		1.050		1.050		0.846		0.846		22		6		87		22		71										2.13				22

		1980		627		0.12				1963		0.15		0.01		0.36		0.48		0.15		75		93		49		-1.912		-1.912		-2.557		-2.557		627		334		125		627		66		Abundance (geomean)				242								627

		1981		385		0.12				2116		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.959		-0.959		-1.743		-1.743		385		83		190		385		87		Standard error (ln)				0.24								385				67		0.18

		1982		892		0.12				1973		0.19		0.01		0.36		0.48		0.15		106		167		69		-1.674		0.000		-2.554		0.000		892		157		200		892		83														892				69		0.08

		1983		913		0.08				3023		0.23		0.01		0.36		0.48		0.15		71		212		128		-1.458		0.000		-1.966		0.000		913		94		237		913		142														913				128		0.14

		1984		2,909		0.02				9285		0.14		0.01		0.36		0.48		0.15		46		421		319		-1.932		0.000		-2.211		0.000		2909		71		467		2909		353														2909				319		0.11

		1985		2,934		0.03				10502		0.12		0.01		0.36		0.48		0.15		89		358		300		-2.103		0.000		-2.280		0.000		2934		118		394		2934		330		LN most recent years				4.99								2934				300		0.10

		1986		4,188		0.05				10021		0.08		0.01		0.36		0.48		0.15		218		344		384		-2.500		0.000		-2.389		0.000		4188		282		378		4188		423						4.22								4188				384		0.09

		1987		2,839		0.04				6402		0.11		0.03		0.34		0.52		0.11		103		316		352		-2.194		0.000		-2.087		0.000		2839		114		350		2839		390						4.87								2839				352		0.12

		1988		1,528		0.26				349		0.27		0.01		0.50		0.40		0.09		399		417		562		-1.297		0.000		-1.000		0.000		1528		445		461		1528		620						5.55								1528				562		0.37

		1989		1,155		0.25				286		0.12		0.01		0.38		0.56		0.05		294		144		426		-2.080		0.000		-0.996		0.000		1155		324		154		1155		455						5.81								1155				426		0.37

		1990		1,334		0.28				301		0.07		0.00		0.34		0.52		0.14		373		94		569		-2.656		0.000		-0.853		0.000		1334		411		98		1334		593						6.32								1334				569		0.43

		1991		914		0.32				216		0.08		0.01		0.26		0.56		0.17		291		73		384		-2.533		0.000		-0.867		0.000		914		319		76		914		403						6.22								914				384		0.42

		1992		2,131		0.24				463		0.04		0.03		0.51		0.36		0.10		510		85		343		-3.224		0.000		-1.825		0.000		2131		568		89		2131		359						6.47								2131				343		0.16

		1993		1,615		0.15				401		0.07		0.00		0.23		0.53		0.23		235		114		253		-2.654		0.000		-1.854		0.000		1615		257		117		1615		260		Inputs:				6.19								1615				253		0.16

		1994		590		0.20				130		0.19		0.00		0.31		0.44		0.25		115		112		135		-1.664		-1.664		-1.474		-1.474		590		119		111		590		134						6.04								590				135		0.23

		1995		674		0.16				92		0.28		0.00		0.29		0.47		0.24		107		188		152		-1.275		-1.275		-1.488		-1.488		674		112		182		674		147		Census Threshold		750										674				152		0.23

		1996		234		0.30				42		1.19		0.02		0.46		0.41		0.11		71		279		149		0.175		0.175		-0.452		-0.452		234		76		268		234		143														234				149		0.64

		1997		1,482		0.10				219		0.27		0.03		0.57		0.31		0.09		147		393		128		-1.328		0.000		-2.451		0.000		1482		152		373		1482		121														1482				128		0.09

		1998		2,058		0.03				244		0.37		0.03		0.57		0.31		0.09		68		762		374		-0.994		0.000		-1.705		0.000		2058		69		721		2058		354														2058				374		0.18

		1999		1,417		0.09				142		0.16		0.04		0.52		0.38		0.05		131		232		134		-1.809		0.000		-2.361		0.000		1417		128		220		1417		127														1417				134		0.09

		2000		1,886		0.14				109		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.996		0.000		-2.100		0.000		1886		246																				1886				231		0.12

		2001		3,325		0.10				150				0.25		0.35		0.36		0.04		332		550		550		-1.799		0.000		-1.799		0.000		3325		319								hatchery eff.		1										3325

		2002		9,743		0.06				412				0.03		0.55		0.38		0.04		554														9743		524																				9743

		2003		4,555		0.11				152				0.01		0.15		0.72		0.12		503														4555		475																				4555

		2004		4,849		0.13				150				0.09		0.69		0.19		0.02		645														4849		614																				4849

		2005		4,107		0.12				178				0.02		0.49		0.46		0.04		488														4107		467																				4107

		2006		2,982		0.14				159				0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						1376

																						492.9087550793																										1610		750

				1,376		0.10

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.274 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0																																																		0.6359491244
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				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Methow Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				-99		0.23		0.01		0.36		0.48		0.15		40		79		57		-0.491		-0.491		-0.817		-0.817		129		99		123		129		89		Recent productivity		0.488		0.881		0.443		0.636				129

		1978		932		0.12				-99		0.09		0.01		0.36		0.48		0.15		111		80		113		-1.498		-1.498		-1.151				358		255		113		358		160		Standard error (ln)		0.171		0.502		0.109		0.227				358

		1979		22		0.12				-99		2.86		0.01		0.36		0.48		0.15		3		62		51		2.008		2.008		1.804		1.804		8		6		87		8		71										2.13				8

		1980		627		0.12				-99		0.15		0.01		0.36		0.48		0.15		75		93		49		-0.954		-0.954		-1.598		-1.598		240		334		125		240		66		Abundance (geomean)				242								240

		1981		385		0.12				-99		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.001		-0.001		-0.784		-0.784		148		83		190		148		87		Standard error (ln)				0.24								148				67		0.18

		1982		892		0.12				-99		0.19		0.01		0.36		0.48		0.15		106		167		69		-0.716				-1.596				342		157		200		342		83														342				69		0.08

		1983		913		0.08				-99		0.23		0.01		0.36		0.48		0.15		71		212		128		-0.422				-0.930				324		94		237		324		142														324				128		0.14

		1984		2,909		0.02				-99		0.14		0.01		0.36		0.48		0.15		46		421		319		-0.764				-1.043				905		71		467		905		353														905				319		0.11

		1985		2,934		0.03				-99		0.12		0.01		0.36		0.48		0.15		89		358		300		-0.968				-1.144				943		118		394		943		330		LN most recent years				4.99								943				300		0.10

		1986		4,188		0.05				-99		0.08		0.01		0.36		0.48		0.15		218		344		384		-1.411				-1.300				1409		282		378		1409		423						4.22								1409				384		0.09

		1987		2,839		0.04				-99		0.11		0.03		0.34		0.52		0.11		103		316		352		-1.071				-0.965				924		114		350		924		390						4.87								924				352		0.12

		1988		1,528		0.26				-99		0.27		0.01		0.50		0.40		0.09		399		417		562		-0.569				-0.271				737		445		461		737		620						5.55								737				562		0.37

		1989		1,155		0.25				-99		0.12		0.01		0.38		0.56		0.05		294		144		426		-1.342				-0.259				552		324		154		552		455						5.81								552				426		0.37

		1990		1,334		0.28				-99		0.07		0.00		0.34		0.52		0.14		373		94		569		-1.954				-0.152				662		411		98		662		593						6.32								662				569		0.43

		1991		914		0.32				-99		0.08		0.01		0.26		0.56		0.17		291		73		384		-1.885				-0.219				478		319		76		478		403						6.22								478				384		0.42

		1992		2,131		0.24				-99		0.04		0.03		0.51		0.36		0.10		510		85		343		-2.464				-1.065				996		568		89		996		359						6.47								996				343		0.16

		1993		1,615		0.15				-99		0.07		0.00		0.23		0.53		0.23		235		114		253		-1.742				-0.942				649		257		117		649		260		Inputs:				6.19								649				253		0.16

		1994		590		0.20				-99		0.19		0.00		0.31		0.44		0.25		115		112		135		-0.836		-0.836		-0.645		-0.645		258		119		111		258		134						6.04								258				135		0.23

		1995		674		0.16				-99		0.28		0.00		0.29		0.47		0.24		107		188		152		-0.386		-0.386		-0.599		-0.599		277		112		182		277		147		Census Threshold		750										277				152		0.23

		1996		234		0.30				-99		1.19		0.02		0.46		0.41		0.11		71		279		149		0.843		0.843		0.216		0.216		120		76		268		120		143														120				149		0.64

		1997		1,482		0.10				-99		0.27		0.03		0.57		0.31		0.09		147		393		128		-0.332				-1.455				547		152		373		547		121														547				128		0.09

		1998		2,058		0.03				-99		0.37		0.03		0.57		0.31		0.09		68		762		374		0.136				-0.575				665		69		721		665		354														665				374		0.18

		1999		1,417		0.09				-99		0.16		0.04		0.52		0.38		0.05		131		232		134		-0.800				-1.352				517		128		220		517		127														517				134		0.09

		2000		1,886		0.14				-99		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.067				-1.171				745		246																				745				231		0.12

		2001		3,325		0.10				-99				0.25		0.35		0.36		0.04		332		550		550		-0.805				-0.805				1230		319								hatchery eff.		0.3										1230

		2002		9,743		0.06				-99				0.03		0.55		0.38		0.04		554														3311		524																				3311

		2003		4,555		0.11				-99				0.01		0.15		0.72		0.12		503														1719		475																				1719

		2004		4,849		0.13				-99				0.09		0.69		0.19		0.02		645														1906		614																				1906

		2005		4,107		0.12				-99				0.02		0.49		0.46		0.04		488														1573		467																				1573

		2006		2,982		0.14								0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						550

																						492.9087550793																										1610		750

				1,376		0.12

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.633 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0																																																		0.6359491244

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		250		0.000

		300		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		2000		0.000

		2500		0.000

		3000		0.000

		3500		0.000

		4000		0.000

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Methow Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				-99		0.23		0.01		0.36		0.48		0.15		40		79		57		-0.491		-0.491		-0.817		-0.817		129		99		123		129		89		Recent productivity		0.488		0.487		0.443		0.489				129

		1978		932		0.12				-99		0.09		0.01		0.36		0.48		0.15		111		80		113		-1.498		-1.498		-1.151		-1.151		358		255		113		358		160		Standard error (ln)		0.171		0.214		0.109		0.137				358

		1979		22		0.12				-99		2.86		0.01		0.36		0.48		0.15		3		62		51		2.008		2.008		1.804		1.804		8		6		87		8		71										1.75				8

		1980		627		0.12				-99		0.15		0.01		0.36		0.48		0.15		75		93		49		-0.954		-0.954		-1.598		-1.598		240		334		125		240		66		Abundance (geomean)				242								240

		1981		385		0.12				-99		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.001		-0.001		-0.784		-0.784		148		83		190		148		87		Standard error (ln)				0.27								148				67		0.18

		1982		892		0.12				-99		0.19		0.01		0.36		0.48		0.15		106		167		69		-0.716		-0.716		-1.596		-1.596		342		157		200		342		83														342				69		0.08

		1983		913		0.08				-99		0.23		0.01		0.36		0.48		0.15		71		212		128		-0.422		-0.422		-0.930		-0.930		324		94		237		324		142														324				128		0.14

		1984		2,909		0.02				-99		0.14		0.01		0.36		0.48		0.15		46		421		319		-0.764		0.000		-1.043		0.000		905		71		467		905		353														905				319		0.11

		1985		2,934		0.03				-99		0.12		0.01		0.36		0.48		0.15		89		358		300		-0.968		0.000		-1.144		0.000		943		118		394		943		330		LN most recent years				4.27								943				300		0.10

		1986		4,188		0.05				-99		0.08		0.01		0.36		0.48		0.15		218		344		384		-1.411		0.000		-1.300		0.000		1409		282		378		1409		423						4.99								1409				384		0.09

		1987		2,839		0.04				-99		0.11		0.03		0.34		0.52		0.11		103		316		352		-1.071		0.000		-0.965		0.000		924		114		350		924		390						4.22								924				352		0.12

		1988		1,528		0.26				-99		0.27		0.01		0.50		0.40		0.09		399		417		562		-0.569		-0.569		-0.271		-0.271		737		445		461		737		620						4.87								737				562		0.37

		1989		1,155		0.25				-99		0.12		0.01		0.38		0.56		0.05		294		144		426		-1.342		-1.342		-0.259		-0.259		552		324		154		552		455						5.55								552				426		0.37

		1990		1,334		0.28				-99		0.07		0.00		0.34		0.52		0.14		373		94		569		-1.954		-1.954		-0.152		-0.152		662		411		98		662		593						5.81								662				569		0.43

		1991		914		0.32				-99		0.08		0.01		0.26		0.56		0.17		291		73		384		-1.885		-1.885		-0.219		-0.219		478		319		76		478		403						6.32								478				384		0.42

		1992		2,131		0.24				-99		0.04		0.03		0.51		0.36		0.10		510		85		343		-2.464		0.000		-1.065		0.000		996		568		89		996		359						6.22								996				343		0.16

		1993		1,615		0.15				-99		0.07		0.00		0.23		0.53		0.23		235		114		253		-1.742		-1.742		-0.942		-0.942		649		257		117		649		260		Inputs:				6.47								649				253		0.16

		1994		590		0.20				-99		0.19		0.00		0.31		0.44		0.25		115		112		135		-0.836		-0.836		-0.645		-0.645		258		119		111		258		134						6.19								258				135		0.23

		1995		674		0.16				-99		0.28		0.00		0.29		0.47		0.24		107		188		152		-0.386		-0.386		-0.599		-0.599		277		112		182		277		147		Census Threshold		750										277				152		0.23

		1996		234		0.30				-99		1.19		0.02		0.46		0.41		0.11		71		279		149		0.843		0.843		0.216		0.216		120		76		268		120		143														120				149		0.64

		1997		1,482		0.10				-99		0.27		0.03		0.57		0.31		0.09		147		393		128		-0.332		-0.332		-1.455		-1.455		547		152		373		547		121														547				128		0.09

		1998		2,058		0.03				-99		0.37		0.03		0.57		0.31		0.09		68		762		374		0.136		0.136		-0.575		-0.575		665		69		721		665		354														665				374		0.18

		1999		1,417		0.09				-99		0.16		0.04		0.52		0.38		0.05		131		232		134		-0.800		-0.800		-1.352		-1.352		517		128		220		517		127														517				134		0.09

		2000		1,886		0.14				-99		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.067		-0.067		-1.171		-1.171		745		246																				745				231		0.12

		2001		3,325		0.10				-99				0.25		0.35		0.36		0.04		332		550		550		-0.805		0.000		-0.805		0.000		1230		319								hatchery eff.		0.3										1230

		2002		9,743		0.06				-99				0.03		0.55		0.38		0.04		554														3311		524																				3311

		2003		4,555		0.11				-99				0.01		0.15		0.72		0.12		503														1719		475																				1719

		2004		4,849		0.13				-99				0.09		0.69		0.19		0.02		645														1906		614																				1906

		2005		4,107		0.12				-99				0.02		0.49		0.46		0.04		488														1573		467																				1573

		2006		2,982		0.14								0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						550

																						492.9087550793																										1610		750

				1,376		0.12

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.493 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0																																																		0.6359491244

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		250		0.000

		300		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		2000		0.000

		2500		0.000

		3000		0.000

		3500		0.000

		4000		0.000

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Methow Steelhead



																updated 7/5/07 (pre-spawning mort is accounted for)

		ESU		Upper Columbia Steelhead -- Entiat River										BEST		Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977																																												Recent productivity		0.376		0.456		0.441		0.479

		1978		315		0.13		-99		95		0.10		0.01		0.36		0.48		0.15		41		33		47		-2.257		-2.257		-1.910		-1.910		315		95		46		315		65		Standard error (ln)		0.190		0.220		0.198		0.227				315

		1979		138		0.17		-99		64		0.18		0.01		0.36		0.48		0.15		23		25		20		-1.710		-1.710		-1.914		-1.914		138		52		34		138		28										1.74				138

		1980		161		0.21		-99		95		0.20		0.01		0.36		0.48		0.15		34		32		17		-1.632		-1.632		-2.277		-2.277		161		151		42		161		22		Abundance (geomean)				79								161				17		0.10

		1981		137		0.25		-99		83		0.47		0.01		0.36		0.48		0.15		35		64		29		-0.759		-0.759		-1.542		-1.542		137		63		81		137		37		Standard error (ln)				0.22								137				29		0.21

		1982		184		0.17		-99		113		0.55		0.01		0.36		0.48		0.15		31		102		42		-0.591		-0.591		-1.471		-1.471		184		46		118		184		49														184				42		0.23

		1983		234		0.18		-99		107		0.49		0.01		0.36		0.48		0.15		42		115		70		-0.705		-0.705		-1.212		-1.212		234		55		128		234		77														234				70		0.30

		1984		29		0.38		-99		185		6.07		0.01		0.36		0.48		0.15		11		174		131		1.803		1.803		1.525		1.525		29		17		193		29		146														29				131		4.59

		1985		72		0.40		-99		193		1.55		0.01		0.36		0.48		0.15		29		111		93		0.435		0.435		0.259		0.259		72		38		122		72		102		LN most recent years				3.42								72				93		1.30

		1986		380		0.23		-99		337		0.21		0.01		0.36		0.48		0.15		89		80		89		-1.560		0.000		-1.449		0.000		380		115		88		380		98						3.60								380				89		0.23

		1987		261		0.40		-99		92		0.26		0.03		0.34		0.52		0.11		104		67		75		-1.356		-1.356		-1.249		-1.249		261		115		74		261		83						3.64								261				75		0.29

		1988		418		0.44		-99		84		0.23		0.01		0.50		0.40		0.09		182		96		129		-1.470		0.000		-1.173		0.000		418		204		106		418		142						3.94								418				129		0.31

		1989		165		0.69		-99		40		0.25		0.01		0.38		0.56		0.05		113		42		123		-1.373		-1.373		-0.290		-0.290		165		125		44		165		131						4.58								165				123		0.75

		1990		288		0.38		-99		56		0.12		0.00		0.34		0.52		0.14		109		33		201		-2.160		-2.160		-0.357		-0.357		288		120		35		288		210						5.57								288				201		0.70

		1991		207		0.27		-99		40		0.16		0.01		0.26		0.56		0.17		56		33		173		-1.845		-1.845		-0.179		-0.179		207		61		34		207		182						4.77								207				173		0.84

		1992		111		0.94		-99		20		0.32		0.03		0.51		0.36		0.10		104		35		142		-1.155		-1.155		0.244		0.244		111		116		37		111		149						4.54								111				142		1.28

		1993		82		0.76		-99		23		0.39		0.00		0.23		0.53		0.23		62		32		71		-0.945		-0.945		-0.144		-0.144		82		68		33		82		73		Inputs:				4.75								82				71		0.87

		1994		80		0.45		-99		14		0.50		0.00		0.31		0.44		0.25		36		40		49		-0.695		-0.695		-0.505		-0.505		80		37		40		80		48						4.85								80				49		0.60

		1995		126		0.28		-99		15		0.36		0.00		0.29		0.47		0.24		36		46		37		-1.014		-1.014		-1.227		-1.227		126		37		44		126		36		Census Threshold		375.000										126				37		0.29

		1996		156		0.31		-99		21		0.47		0.02		0.46		0.41		0.11		48		74		39		-0.749		-0.749		-1.376		-1.376		156		51		71		156		38														156				39		0.25

		1997		132		0.23		-99		25		1.14		0.03		0.57		0.31		0.09		31		150		49		0.128		0.128		-0.995		-0.995		132		32		142		132		46														132				49		0.37

		1998		427		0.09		-99		50		0.60		0.03		0.57		0.31		0.09		37		255		125		-0.516		0.000		-1.227		0.000		427		37		241		427		119														427				125		0.29

		1999		291		0.13		-99		29		0.16		0.04		0.52		0.38		0.05		38		47		27		-1.830		-1.830		-2.383		-2.383		291		37																				291				27		0.09

		2000		211		0.24		-99		13		0.59		0.01		0.51		0.41		0.07		52		125		42		-0.524		-0.524		-1.627		-1.627		211		50																				211				42		0.20

		2001		379		0.26		-99		17		0.38		0.25		0.35		0.36		0.04		97		143		143		-0.977		0.000		-0.977		0.000		379		93																				379

		2002		792		0.33		-99		34				0.03		0.55		0.38		0.04		263														792		249								hatchery eff.		1										792

		2003		456		0.26		-99		13				0.01		0.15		0.72		0.12		117														456		111																				456

		2004		987		0.09		-99		25				0.09		0.69		0.19		0.02		93														987		89																				987

		2005		892		0.13		-99		29				0.02		0.49		0.46		0.04		116

		2006		462		0.28				18				0.01		0.33		0.61		0.05		128														163

																								5 yr geomean										20

				163		0.19														10y geomean		79		133.7969731389																						193		375

						0.09														10y min		31

						0.33														10y max		263																																						165		0.52

																																																												205		1.69

																																																												213		0.16

																																																												246		0.05

		Model																																																										250		0.07

		O		(0.466 * min ( T, b))		0		Log Normal																																																				256		1.60

																																																												260		0.09

																																																												291		0.49

		Parameter		Point estimate		Min		Max																																																				293		0.18

		b		500		10		10000																																																				310		0.22

		STAT1		1																																																								360		0.22

																																																												399		0.74

																																																												406		0.61

		0		0		0		0		0																																																		423		1.21

		0		0		0		0		0																																																		452		0.27

		0		0		0		0		0																																																		574		0.35

		0		0		0		0		0																																																		609		0.23

		0		0		0		0		0																																																		649		0.22

		0		0		0		0		0																																																		748		0.22

		0		0		0		0		0																																																		965		0.23

																																																														0.3273808177

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		250		0.000

		280		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		1750		0.000

		2000		0.000

		3000		0.000

				Population:		Entiat Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						381		0.26				Breakpoint						1465

				Growth rate						1.6172																								multiplier		6.22

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		6.22

				Quasi-Extinction Threshold						50																						5%		5.5

																																10%		5.04

				Starting Escapement						75																						25%		4.48

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Entiat Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						194		0.66				Breakpoint						294

				Growth rate						2.0196																								multiplier		3.06

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.06

				Quasi-Extinction Threshold						50																						5%		2.6

																																10%		2.38

				Starting Escapement						75																						25%		2.04

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

&L&F



		



Brd to spawner

Returns (spawners)

Entiat Steelhead



		ESU		Upper Columbia Steelhead -- Okanogan River										BEST								updated 7/5/07 (pre-spawning mort is accounted for)

																Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		1041		0.07				813		0.103		0.01		0.36		0.48		0.15		69		69		49		-2.720		0.000		-3.047		0.000		1041		171		107		1041		77		Recent productivity		0.075		0.185		0.075		0.118				1041

		1978		1472		0.07				746		0.066		0.01		0.36		0.48		0.15		98		68		97		-3.070		0.000		-2.723		0.000		1472		225		97		1472		137		Standard error (ln)		0.187		0.580		0.185		0.345				1472

		1979		344		0.07				451		0.212		0.01		0.36		0.48		0.15		23		52		42		-1.892		-1.892		-2.096		-2.096		344		52		73		344		60										2.13				344

		1980		974		0.07				545		0.088		0.01		0.36		0.48		0.15		65		63		33		-2.742		0.000		-3.387		0.000		974		290		86		974		45		Abundance (geomean)				80								974

		1981		603		0.07				861		0.168		0.01		0.36		0.48		0.15		40		78		36		-2.040		-2.040		-2.824		-2.824		603		73		102		603		46		Standard error (ln)				0.27						36		603				36		0.06

		1982		1403		0.07				321		0.060		0.01		0.36		0.48		0.15		93		70		29		-3.004		0.000		-3.884		0.000		1403		138		84		1403		35												29		1403				29		0.02

		1983		1362		0.04				983		0.059		0.01		0.36		0.48		0.15		58		72		44		-2.936		0.000		-3.443		0.000		1362		77		81		1362		49												44		1362				44		0.03

		1984		4988		0.01				2580		0.031		0.01		0.36		0.48		0.15		42		141		107		-3.565		0.000		-3.844		0.000		4988		64		156		4988		118												107		4988				107		0.02

		1985		4030		0.02				3531		0.033		0.01		0.36		0.48		0.15		65		120		101		-3.514		0.000		-3.691		0.000		4030		87		132		4030		111		LN most recent years				3.17						101		4030				101		0.02

		1986		3753		0.03				4077		0.034		0.01		0.36		0.48		0.15		105		115		129		-3.483		0.000		-3.372		0.000		3753		136		127		3753		142						3.88						129		3753				129		0.03

		1987		1924		0.02				3450		0.061		0.03		0.34		0.52		0.11		37		106		118		-2.899		0.000		-2.792		0.000		1924		41		117		1924		131						3.11						118		1924				118		0.06

		1988		1145		0.12				1230		0.134		0.01		0.50		0.40		0.09		133		140		188		-2.105		0.000		-1.807		0.000		1145		149		154		1145		207						3.76						188		1145				188		0.16

		1989		915		0.11				198		0.056		0.01		0.38		0.56		0.05		99		48		143		-2.942		0.000		-1.859		0.000		915		109		52		915		152						4.43						143		915				143		0.16

		1990		776		0.16				153		0.042		0.00		0.34		0.52		0.14		125		31		190		-3.210		0.000		-1.408		0.000		776		138		33		776		198						4.69						190		776				190		0.24

		1991		779		0.13				156		0.033		0.01		0.26		0.56		0.17		98		24		128		-3.473		0.000		-1.807		0.000		779		107		25		779		134						5.20						128		779				128		0.16

		1992		1016		0.17				194		0.029		0.03		0.51		0.36		0.10		170		28		114		-3.588		0.000		-2.189		0.000		1016		190		29		1016		119						5.10						114		1016				114		0.11

		1993		911		0.09				199		0.042		0.00		0.23		0.53		0.23		79		37		83		-3.193		0.000		-2.393		0.000		911		86		38		911		86		Inputs:				5.35						83		911				83		0.09

		1994		424		0.09				81		0.086		0.00		0.31		0.44		0.25		39		37		44		-2.450		-2.450		-2.259		-2.259		424		40		36		424		44						5.08						44		424				44		0.10

		1995		484		0.07				56		0.123		0.00		0.29		0.47		0.24		36		62		50		-2.063		-2.063		-2.276		-2.276		484		37		60		484		48		Census Threshold		750.000								50		484				50		0.10

		1996		158		0.15				24		0.555		0.02		0.46		0.41		0.11		24		91		49		-0.548		-0.548		-1.175		-1.175		158		25		88		158		47												49		158				49		0.31

		1997		770		0.06				106		0.158		0.03		0.57		0.31		0.09		48		128		42		-1.791		0.000		-2.914		0.000		770		50		122		770		40												42		770				42		0.05

		1998		1294		0.02				151		0.182		0.03		0.57		0.31		0.09		22		249		122		-1.647		0.000		-2.358		0.000		1294		23		236		1294		116												122		1294				122		0.09

		1999		841		0.05				84		0.086		0.04		0.52		0.38		0.05		43		76		44		-2.403		0.000		-2.955		0.000		841		42		72		841		42												44		841				44		0.05

		2000		1096		0.08				63		0.199		0.01		0.51		0.41		0.07		84		229		76		-1.567		0.000		-2.671		0.000		1096		81		218		1096		72												76		1096				76		0.07

		2001		1956		0.06				88		0.000		0.25		0.35		0.36		0.04		109														1956		104								Hatchery eff.		1										1956

		2002		5296		0.03				224		0.000		0.03		0.55		0.38		0.04		181														5296		171																				5296

		2003		2708		0.06				83		0.000		0.01		0.15		0.72		0.12		165														2708		156																				2708

		2004		2629		0.08				72		0.000		0.09		0.69		0.19		0.02		212														2629		201																				2629

		2005		2260		0.07				81		0.000		0.02		0.49		0.46		0.04		161														2260		154																				2260

		2006		1619		0.09				70		0.000		0.01		0.33		0.61		0.05		139														1619		139

																																																965		750								965

				944		0.06																162														944

								375

																																																												149		0.47

																																																												255		0.02

																																																												352		0.29

																																																												378		0.39

		Model																																																										506		0.04

		O		(0.12 * min ( T, b))		0		Log Normal																																																				628		0.58

																																																												634		0.11

																																																												670		0.12

		Parameter		Point estimate		Min		Max																																																				771		0.56

		b		500		10		10000																																																				778		0.31

		STAT1		1																																																								923		0.32

																																																												970		0.19

																																																												1,015		0.18

		0		0		0		0		0																																																		1,068		0.23

		0		0		0		0		0																																																		1,195		0.05

		0		0		0		0		0																																																		1,279		0.05

		0		0		0		0		0																																																		2,070		0.13

		0		0		0		0		0																																																		2,342		0.06

		0		0		0		0		0																																																		2,710		0.07

		0		0		0		0		0																																																		2,924		0.07

																																																														0.1424236247
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				Population:		Okanogan Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						118		0.16				Breakpoint						738

				Growth rate						0.96																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Okanogan Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						152		0.42				Breakpoint						362

				Growth rate						1.8396																								multiplier		4.38

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.38

				Quasi-Extinction Threshold						50																						5%		3.84

																																10%		3.58

				Starting Escapement						75																						25%		3.1

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Okanogan Steelhead



		Data Source: Streamnet (12/29/06)

																		3		4		5		6

				Rock Is.		Wells Count		Difference						Lake Wenatchee Ages						0.68		0.31		0.01																																																				Year				HR		Min run		HR rate		Multiplier

		Year		Count				(Wenatchee)						Osyoos				0.22		0.72		0.07

		1960		58,201																																																										1.1		1.2		1.3		2.1		2.2		2.3				1960				120		179.1		0.67		2.91

		1961		19,521																																																																								1961				40.7		60.2		0.68		2.96

		1962		28,575								Wenatchee																				Okanogan																																												1962				14.3		42.9		0.33		1.44

		1963		64,751								Assumed Prespawning loss:						0.3														Assumed Prespawning loss:						0.3																																						1963				14		79.9		0.18		1.16

		1964		79,387																																																																								1964				20.8		104.9		0.20		1.20

		1965		48,356								Spawners		Hvst Adj		4		5		6		Brd. Yr Rtns										Spawners				3		4		5		Brd. Yr Rtns																																		1965				5.9		55.2		0.11		1.07

		1966		170,071												0.68		0.31		0.01																0.22		0.72		0.07																																				1966				4.4		174.8		0.03		0.98

		1967		123,786		113,232		10,554				7,388		10,263		23,749		6,521		124		30,394		4.11		1.4144128239						79,262		110,105		9,124		47,198		4,266		60,588		0.76		-0.2686677785																														1967				55.7		180.2		0.31		1.39

		1968		109,308		81,530		27,778				19,445		22,974		14,304		3,835		126		18,265		0.94		-0.0625985648						57,071		67,429		14,422		43,874		1,861		60,157		1.05		0.0526601561																														1968				25.3		134.8		0.19		1.18

		1969		39,240		17,352		21,888				15,322		23,077		8,412		3,899		221		12,533		0.82		-0.200930149						12,146		18,295		13,406		19,139		786		33,331		2.74		1.0094518438																														1969				27.5		75.8		0.36		1.51

		1970		77,419		50,667		26,752				18,726		21,898		8,554		6,857		35		15,445		0.82		-0.1926256479						35,467		41,473		5,848		8,087		1,048		14,983		0.42		-0.861664921																														1970				17.1		95.4		0.18		1.17

		1971		73,837		48,172		25,665				17,966		34,925		15,040		1,084		503		16,627		0.93		-0.0773964261						33,720		65,553		2,471		10,780		1,302		14,553		0.43		-0.8403122829																														1971				76.2		150.5		0.51		1.94

		1972		44,927		33,398		11,529				8,070		21,035		2,377		15,608		68		18,053		2.24		0.8050976662						23,379		60,937		3,294		13,390		1,054		17,739		0.76		-0.2760811533																														1972				77.9		123.3		0.63		2.61

		1973		54,480		37,178		17,302				12,111		12,370		34,236		2,109		128		36,473		3.01		1.1024250212						26,025		26,581		4,091		10,846		353		15,290		0.59		-0.5318434131																														1973				3.7		61.3		0.06		1.02

		1974		35,436		16,716		18,720				13,104		12,579		4,626		3,966		173		8,765		0.67		-0.4021741242						11,701		11,232		3,314		3,627		1,256		8,197		0.70		-0.3559058344																														1974				0.009		43.8		0.00		0.96

		1975		55,209		22,286		32,923				23,046		22,118		8,700		5,358		160		14,218		0.62		-0.4829743453						15,600		14,972		1,108		12,918		1,263		15,289		0.98		-0.0201720363																														1975				0		58.2		0.00		0.96

		1976		32,810		27,619		5,191				3,634		3,495		11,754		4,970		154		16,878		4.64		1.5357603578						19,333		18,598		3,947		12,986		1,364		18,297		0.95		-0.0550743758																														1976				0.1		43.7		0.00		0.96

		1977		95,413		21,973		73,440				51,408		50,347		10,903		4,781		420		16,104		0.31		-1.160748257						15,381		15,064		3,968		14,033		957		18,957		1.23		0.209059294																														1977				2		99.8		0.02		0.98

		1978		17,529		7458		10,071				7,050		6,803		10,487		13,033		278		23,798		3.38		1.2166037001						5,221		5,038		4,288		9,840		1,324		15,451		2.96		1.0850837809																														1978				0.1		18.4		0.01		0.96

		1979		45,662		26,655		19,007				13,305		12,794		28,589		8,606		744		37,940		2.85		1.0478727894						18,659		17,941		3,007		13,616		4,816		21,439		1.15		0.1388936238																														1979				0.1		52.6		0.00		0.96

		1980		52,039		26,573		25,466				17,826		17,285		18,879		23,068		65		42,012		2.36		0.8572803382						18,601		18,036		4,160		49,537		4,211		57,908		3.11		1.1356363071																														1980				0.6		58.9		0.01		0.97

		1981		51,460		28,234		23,226				16,258		16,033		50,601		2,012		639		53,252		3.28		1.1864419625						19,764		19,490		15,136		43,310		1,907		60,352		3.05		1.1163477498																														1981				1.5		56		0.03		0.99

		1982		40,451		19,005		21,446				15,012		15,422		4,413		11,495		229		16,137		1.07		0.0722710137						13,304		13,666		13,233		19,610		3,542		36,385		2.74		1.0061392422																														1982				3.3		50.2		0.07		1.03

		1983		90,008		27,925		62,083				43,458		42,043		33,845		15,358		287		49,489		1.14		0.1299630573						19,548		18,911		5,992		36,431		1,028		43,451		2.22		0.7987781363																														1983				0.8		100.5		0.01		0.97

		1984		113,761		81,054		32,707				22,895		27,763		6,877		5,681		383		12,941		0.57		-0.570530444						56,738		68,801		11,132		1,028		325		12,484		0.22		-1.5139920142																														1984				33.7		161.6		0.21		1.21

		1985		118,541		52,989		65,552				45,886		74,413		14,646		7,381		74		22,101		0.48		-0.7305591167						37,092		60,152		43,367		325		728		44,419		1.20		0.1802674004																														1985				81.8		200.4		0.41		1.62

		1986		43,078		34,788		8,290				5,803		6,490		19,573		7,047		70		26,690		4.60		1.525925226						24,352		27,236		10,532		728		371		11,630		0.48		-0.7389714271																														1986				8.5		59.9		0.14		1.12

		1987		76,577		40,120		36,457				25,520		45,979		23,597		13,942		528		38,066		1.49		0.3998565722						28,084		50,598		1,482		371		790		2,642		0.09		-2.3636755707																														1987				67.9		145.3		0.47		1.80

		1988		51,135		33,978		17,157				12,010		22,466		12,750		9,067		75		21,893		1.82		0.6004130384						23,785		44,493		15,916		790		1,853		18,559		0.78		-0.248096232						0.002		0.975		0.023		0.000		0.21		96.21		1.68		1.26		0.63		0						1988				48.5		99.6		0.49		1.87

		1989		45,300		15,976		29,324				20,527		20,614		29,772		2,328		30		32,130		1.57		0.448062909						11,183		11,231		22,883		1,853		82		24,818		2.22		0.7971371132						0.033		0.938		0.029		0.000		3.33		93.11		2.67		0.67		0.22		0						1989				2.1		47.4		0.04		1.00

		1990		46,331		7609		38,722				27,105		27,337		5,102		930		83		6,115		0.23		-1.488920303						5,326		5,372		17,989		839		242		19,070		3.58		1.2754473864						0.581		0.276		0.136		0.007		58.13		25.12		10.59		2.46		2.96		0.74						1990				2.4		49.6		0.05		1.01

		1991		71,245		27,490		43,755				30,628		30,721		2,041		2,566		138		4,745		0.15		-1.8648770328						19,243		19,301		256		2,486		873		3,615		0.19		-1.6720322024						0.156		0.825		0.019		0.000		15.61		77.07		1.73		5.39		0.19		0						1991				3.3		76.5		0.04		1.00		Post listing average

		1992		80,856		41,951		38,905				27,234		26,832		5,629		4,276		42		9,947		0.37		-1.0071271179						29,366		28,932		760		8,977		1,265		11,002		0.37		-0.9817852328						0.182		0.791		0.027		0.000		18.19		72.21		1.58		6.88		1.15		0						1992				2.2		85		0.03		0.99

		1993		82,966		27,843		55,123				38,586		39,371		9,381		1,310		28		10,719		0.28		-1.2808836566						19,490		19,886		2,743		13,012		226		15,982		0.82		-0.1984607027						0.000		0.905		0.093		0.002		0		90.25		4.66		0.21		4.66		0.21						1993				5		84.2		0.06		1.02		0.04

		1994		12,395		1666		10,729				7,510		7,503		2,874		876		206		3,956		0.53		-0.6410505922						1,166		1,165		3,976		2,329		606		6,911		5.93		1.779406275																														1994				0.5		12.7		0.04		1.00

		1995		9,189		4916		4,273				2,991		3,001		1,923		6,376		258		8,557		2.86		1.0510698009						3,441		3,453		712		6,236		2,915		9,863		2.87		1.0529867021																														1995				0.4		9.2		0.04		1.00

		1996		29,453		17,701		11,752				8,226		8,278		13,986		7,993		261		22,241		2.70		0.9945870283						12,391		12,468		1,905		29,988		3,650		35,543		2.87		1.05379885																														1996				1.4		30.3		0.05		1.01

		1997		45,412		25,754		19,658				13,761		13,795		17,534		8,093		53		25,680		1.87		0.6239187356						18,028		18,073		9,163		37,543		519		47,225		2.62		0.9629988574																														1997				2		46.9		0.04		1.00

		1998		10,769		4669		6,100				4,270		4,226		17,753		1,644		328		19,725		4.62		1.530281151						3,268		3,235		11,471		5,335		1,420		18,227		5.58		1.7186163181																														1998				0.4		13.2		0.03		0.99

		1999		16,432		12,388		4,044				2,831		2,827		3,605		10,175		- 0		13,780		4.87		1.5826845974						8,672		8,661		1,630		14,604		3,825		20,059		2.31		0.838637026														0		92.82		1.54		0		5.64		0						1999				0.7		17.9		0.04		1.00

		2000		89,547		59,944		29,603				20,722		20,568																		41,961		41,649																																										2000				3.1		93.7		0.03		0.99

		2001		111,326		74,490		36,836				25,785		25,785														22				52,143		52,143																1987		0.000		0.736		0.250		0.014		0		73.61		11.11		0		13.89		1.39						2001								0.04		1.00

		2002		47,883		10,586		37,297				26,108		26,108										1.27		0.24						7410.20		7,410										1.17		0.16				1988		0.000		0.306		0.684		0.010		0		30.61		32.14		0		36.22		1.02						2002								0.04		1.00

		2003		36,551		28,977		7,574				5,302		5,302												0.96		1.14				20283.90		20,284												1.01		1.31		1989		0.000		0.711		0.276		0.014		0		71.05		11.08		0		16.48		1.39						2003								0.04		1.00

		2004		124,943		78,053		46,890				32,823		32,823												0.32		0.58				54637.10		54,637												0.36		0.37		1990		0.000		0.716		0.270		0.014		0		71.6		9.2		0		17.8		1.4						2004								0.04		1.00

														- 0																																				1991		0.000		0.768		0.229		0.002		0		76.81		21.01		0		1.93		0.24						2005								0.04		1.00

														- 0																																				1992		0.003		0.475		0.520		0.003		0.26		47.52		11.49		0		40.47		0.26						2006								0.04		1.00

						33,919		26,679																																										1993		0.000		0.756		0.230		0.013		0		75.62		13.82		0		9.21		1.34

														0

														50000

		Okan

		SR Model		a		SE		b		SE		adj. var		auto		AICc

		Rand-Walk		1.39		0.33		n/a		n/a		1.10		0.35		72.0

		Const. Rec		10000		2304		n/a		n/a		n/a		n/a		67.9

		Bev-Holt		12.61		12.86		22009		5277		0.56		0.31		59.2

		Hock-Stk		4.56		2.05		4413		2135		0.56		0.29		58.9

		Ricker		4.44		1.30		0.00006		0.00001		0.54		0.35		58.9

		Wenatchee

		SR Model		a		SE		b		SE		adj. var		auto		AICc

		Rand-Walk		1.29		0.28		n/a		n/a		0.67		0.60		68.3

		Const. Rec		10000		2260		n/a		n/a		n/a		n/a		64.3

		Bev-Holt		13.72		18.57		20861		4992		0.38		0.51		54.8

		Hock-Stk		4.01		1.62		4780		2082		0.39		0.46		54.4

		Ricker		3.81		1.05		0.00006		0.00001		0.49		0.27		55.7

								average (hs,bh,rk)				0.42		0.41

								outmigrant smolt estimates from Bjornn et al 1968										Wenatchee Sock

								Redfish lake												hs		bh		rk

								Age Structure				prop						0		0		0		0																		Okanogan

												age4		age 5				1000		4,007		8,276		3,593																				hs		bh		rk

								13006		39071		0.333						2000		8,014		11,851		6,781																		0		0		0		0

								38935		79074		0.492						3000		12,021		13,844		9,598																		1000		4,007		8,276		3,593

								861		10715		0.080						4000		16,028		15,115		12,075																		2000		8,014		11,851		6,781

								3146		4588		0.686						5000		19,153		15,996		14,242																		3000		12,021		13,844		9,598

								691		1317		0.525						6000		19,153		16,643		16,126																		4000		16,028		15,115		12,075

								20974		22952		0.914						7000		19,153		17,138		17,753																		5000		19,153		15,996		14,242

								21022		21488		0.978						8000		19,153		17,529		19,144																		6000		19,153		16,643		16,126

								22854		25029		0.913						9000		19,153		17,846		20,322																		7000		19,153		17,138		17,753

								4317		14539		0.297						10000		19,153		18,107		21,306																		8000		19,153		17,529		19,144

								8778		12405		0.708						11000		19,153		18,327		22,114																		9000		19,153		17,846		20,322

																		12000		19,153		18,515		22,764																		10000		19,153		18,107		21,306

										avg		0.593		0.407				13000		19,153		18,676		23,270																		11000		19,153		18,327		22,114

										median		0.605		0.395				14000		19,153		18,817		23,646																		12000		19,153		18,515		22,764

																		15000		19,153		18,941		23,905																		13000		19,153		18,676		23,270

																		16000		19,153		19,050		24,060																		14000		19,153		18,817		23,646

																		17000		19,153		19,148		24,122																		15000		19,153		18,941		23,905

																		18000		19,153		19,236		24,100																		16000		19,153		19,050		24,060

																		19000		19,153		19,315		24,004																		17000		19,153		19,148		24,122

																		20000		19,153		19,387		23,841																		18000		19,153		19,236		24,100

																		25000		19,153		19,665		22,292																		19000		19,153		19,315		24,004

																		30000		19,153		19,854		20,009																		20000		19,153		19,387		23,841

																		35000		19,153		19,992		17,461																		25000		19,153		19,665		22,292

																		40000		19,153		20,097		14,926																		30000		19,153		19,854		20,009

																		45000		19,153		20,179		12,561																		35000		19,153		19,992		17,461

																		50000		19,153		20,245		10,439																		40000		19,153		20,097		14,926

																		55000		19,153		20,299		8,589																		45000		19,153		20,179		12,561

																																										50000		19,153		20,245		10,439

																																										55000		19,153		20,299		8,589



Parameter for which a profile is to be created



		



Hock-Stk

Bev-Holt

Ricker



		





pacf for first 20 lags calculated using determinants of Yule-Walker equations. Box Jenkens & Reinsel suggest this method is inaccurate if the time series is near stationarity, but it seems to be good for the first few lags (say 10).
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Brood 

Year

LGR A 

Run

Pop. 

Specific Remaining

 3 year 

average 

proportion

Spawners 

(surrogate 

avg. pop)

%Wild

Age 2Age 3Age 4Age 5Age 6

Brood 

Returns

Harvst 

Adj 

Natural 

Run

Harvst 

Adj, 

Brood 

Year 

Return

1986 17,850        11,541        9,221           0.60            642           1.00 0.000 0.530 0.460         603  733 650

1987 16,772        9,234          9,539           0.61            587           1.00 0.000 0.530 0.460         517  617 552

1988 20,019        12,245        10,780          0.57            781           1.00 0.000 0.530 0.460         727  839 777

1989 16,327        8,347          9,457           0.51            695           1.00 0.000 0.530 0.460         505  759 544

1990 16,952        6,594          11,888          0.42            885           1.00 0.000 0.530 0.460         293  953 307

1991 4,803         1,606          3,533           0.36            276           1.00 0.000 0.530 0.460         244  298 246

1992 14,138        4,771          10,329          0.37            794           1.00 0.000 0.530 0.460         176  843 177

1993 13,574        5,889          9,217           0.47            658           1.00 0.000 0.530 0.460         103  711 103

1994 5,906         4,610          3,885           0.50            335           1.00 0.000 0.530 0.460         146  358 145

1995 5,076         2,520          3,989           0.54            247           1.00 0.000 0.530 0.460         332  249 321

1996 6,700         3,746          3,932           0.60            243           1.00 0.000 0.530 0.460         784  246 745

1997 5,979         4,937          2,289           0.82            100           1.00 0.000 0.530 0.460      1,791  99 1692

1998 7,417         7,927          1,491           0.85            104           1.00 0.000 0.530 0.460      2,344  105 2200

1999 7,083         4,545          3,680           0.71            187           1.00 0.000 0.530 0.460      1,845  186 1717

2000 10,129        4,152          6,893           0.47            485           1.00 0.000 0.530 0.460 464

2001 17,389        6,011          13,172          0.32            1,095         1.00 0.000 0.530 0.460 1037

2002 37,855        7,475          31,956          0.24            2,592         1.00 0.000 0.530 0.460 2446

2003 30,758        5,168          24,444          0.19            2,078         1.00 0.000 0.530 0.460 1935

2004 21,891        4,285          18,704          0.20            1,592         1.00 0.000 0.530 0.460 1479

2005 18,274        4,091          15,237          0.21            1,315         1.00 0.000 0.530 0.460 1231

LGR Run: IDFG estimate of A run at LGR

Pop. Specific: Sum of estimated returns to Joseph Cr., Upper Grande Ronde, expanded for Lower Grand Ronde.)

Remaining:LGR Run minus Pop Specific estimate

Spawners (surrogate avg. pop.): Remaining col. times 3 year average proportion divided by number of A run populations wo specific estimates (11)

Brood Year Returns; (unadjusted for annual variations in harvest rates)

Harvest Adj. Natural Run: Year Annual Runs adjusted to reflect series average harvest rate

Harvest Adj. Brood Year Return: Brood year returns after adjusting to reflect series average harvest rate
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%Wild
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Brood 

Returns
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1986 8,858         1,107         1.00 0 0.089 0.493 0.412 0.007 784 1305 922

1987 5,477         685           1.00 0 0.089 0.493 0.412 0.007 536          760          596         

1988 5,240         655           1.00 0 0.089 0.493 0.412 0.007 546          848          610         

1989 4,587         573           1.00 0 0.089 0.493 0.412 0.007 486          609          529         

1990 8,110         1,014         1.00 0 0.089 0.493 0.412 0.007 291          1,269       298         

1991 4,483         560           1.00 0 0.089 0.493 0.412 0.007 228          581          228         

1992 3,198         400           1.00 0 0.089 0.493 0.412 0.007 193          464          214         

1993 5,778         722           1.00 0 0.089 0.493 0.412 0.007 187          797          208         

1994 1,790         224           1.00 0 0.089 0.493 0.412 0.007 219          225          215         

1995 2,231         279           1.00 0 0.089 0.493 0.412 0.007 205          279          196         

1996 1,338         167           1.00 0 0.089 0.493 0.412 0.007 232          167          219         

1997 1,645         206           1.00 0 0.089 0.493 0.412 0.007 364          256          339         

1998 1,324         166           1.00 0 0.089 0.493 0.412 0.007 935          158          807         

1999 2,302         288           1.00 0 0.089 0.493 0.412 0.007 1,253       278          1,101      

2000 885            111           1.00 0 0.089 0.493 0.412 0.007 848          103          783         

2001 2,885         361           1.00 0 0.089 0.493 0.412 0.007 555          343          514         

2002 3,174         397           1.00 0 0.089 0.493 0.412 0.007 354          365          331         

2003 13,623       1,703         1.00 0 0.089 0.493 0.412 0.007 289          1,434       271         

2004 7,261         908           1.00 0 0.089 0.493 0.412 0.007 -           868          -          

2005 4,774         597           1.00 0 0.089 0.493 0.412 0.007 -           548          -          

LGR Run: IDFG estimate of B run at LGR

Spawners (surrogate avg. pop.): LGR B run annual estimates divided by number of B run populations (8)

Brood Year Returns; (unadjusted for annual variations in harvest rates)

Harvest Adj. Natural Run: Year Annual Runs adjusted to reflect series average harvest rate

Harvest Adj. Brood Year Return: Brood year returns after adjusting to reflect series average harvest rate
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		Harvest adjustments for steelhead:

		Used TAC joint staff reports for A & B harvest rates 1985-2004

		Prior to 1985, used combined A&B harvest rate from Zone 6 and Zone 1-5 harvest rates

		combined zones:  1 - (1 - Z6) * (1 - Z5)

		Prior to 1985 rates were from Yuen & Sharma 2005, "Using Simulation Techniques to Estimate amanagement Parameters on Snake River Steelhead:  Declines in Productivity Make Rebuilding Difficult"

		year		zone 6 HR		zones 1-5 HR		MS HR		Sum

		1962		0.3		35.2		24.94		35.5%

		1963		6.9		43.9		-252.11		50.8%

		1964		6		34.9		-168.5		40.9%

		1965		8.3		27.1		-189.53		35.4%

		1966		2.3		31.8		-39.04		34.1%

		1967		13.8		28.3		-348.44		42.1%

		1968		9.3		34.2		-274.56		43.5%

		1969		10.5		18.9		-169.05		29.4%

		1970		12.2		18.4		-193.88		30.6%

		1971		13.9		14		-166.7		27.9%

		1972		16.3		17.9		-257.57		34.2%

		1973		17.9		16.6		-262.64		34.5%

		1974		10.2		6.6		-50.52		16.8%

		1975		9.7		0		9.7		9.7%

		1976		10.1		0		10.1		10.1%

		1977		19.7		1.9		-15.83		21.6%

		1978		19.5		1.4		-6.4		20.9%

		1979		7.9		1.1		0.31		9.0%

		1980		7.9		1.5		-2.45		9.4%

		1981		6.3		2		-4.3		8.3%

		1982		5.8		1.6		-1.88		7.4%

		1983		8.6		1.3		-1.28		9.9%

		1984		25.4		1.7		-16.08		27.1%

		For wild harvest in Snake Basin steelhead stocks, used TAC final draft report (December 2002), "Escapement Estimates for Naturally Spawning Steelhead in the Snake Basin"

		Jan 28 2009  Updated the B run average pop analysis.

				1. replaced age distribution with average age comp calculated from Fish Creek samples (2003 and 2004)  Data from draft IDFG rept																						ISS 2005 Byrne

				2. Used regression of Dworshak rack returns on LGR SARs to extend LGR SAR series though migration year 2007

				3. Incorporated harvest rate adj into calculations to compensate for pattern in recent harvest rates on B run (reduction over time). Adj returns for each year to 1985-2004 geomean (.186)





A and B run numbers

				REDD COUNTS

				Joseph Cr		UpGR		Wallowa		Bear Cr.		Joseph+UGR+Wallowa		A Run

		1967				5422

		1968				1988

		1969				3343

		1970		2758		1401		702		975		5,836

		1971		1359		2304		398		554		4,615

		1972		1746		2304		744		1042		5,835

		1973		932		4473		367		510		6,281

		1974		987		723		440		621		2,770

		1975		378		768		649		909		2,704

		1976		302		316		189		266		1,072																																		SAR

		1977		592		1762		272		377		3,004

		1978		442		1581		283		399		2,704																																		0.229

		1979		92		90		126		177		485																																		-0.600

		1980		763		3072		136		199		4,171																																		0.512

		1981		1414		542		314		443		2,714																																		0.262

		1982		867		858		419		576		2,720																																		0.594

		1983		718		1672		325		111		2,826																								B Run Reconstruction										0.417																A Run (with Joseph/UGR subtracted)

		1984		934		633		283		377		2,227				Prop		Wted Avg		Remaining As		A+B Run														Average Prop. Return by Age										0.411				Average B		Avg. B		Avg B

		1985		6476		6461		440		687		14,064																						Est. Esc.		0.28		0.5		0.21		Brd ReturnsSAR index		Prod.		0.584		Sar Index		Esc		Returns		Adj. Rtms										0.1		0.45		0.45										Average A		Returns

		1986		5376		3253		869		199		9,698		17850		0.54		0.53		8,412		26708		0.36				17010		851				8858		2,244		2,242		668		5,154		0.58		-0.006		0.59		1107		644		1101		0.58						8,152		870		4,901		1,468		7,239		0.89						765		703		1201

		1987		4374		2530		1068		399		8,372		16727		0.50		0.52		7,964		21991		0.38				13619		681				5264		1,255		1,590		1,212		4,057		0.77		-0.685		1.53		658		507		332		0.77		0.50		-0.684542065		8,355		1,089		1,468		4,277		6,834		0.82						724		603		395

		1988		6354		2801		461		1463		11,079		20093		0.55		0.52		9,694		25470		0.43				14391		720				5377		890		2,886		302		4,079		0.76		0.142		0.66		672		510		774		0.76		1.15		0.1417571457		9,014		326		4,277		3,984		8,587		0.95						881		808		1228

		1989		5292		949		251		1130		7,623		16327		0.47		0.46		8,805		21085		0.36				13462		673				4758		1,616		720		513		2,850		0.60		-0.266		0.78		595		356		456		0.60		0.77		-0.2664804975		8,704		950		3,984		739		5,674		0.65						800		475		608

		1990		3394		1536		356		776		6,062		16952		0.36		0.38		10,583		24968		0.24				18906		945				8016		403		1,222		271		1,896		0.24		-0.670		0.46		1002		237		513		0.24						10,890		885		739		1,283		2,908		0.27						962		221		478

		1991		659		542		73		266		1,540		4803		0.32		0.33		3,210		9286		0.17				7746		387				4483		684		645		345		1,675		0.37		-0.635		0.70		560		209		297		0.37		0.53		-0.6345497853		3,263		164		1,283		1,476		2,924		0.90						292		232		329

		1992		1172		2395		272		798		4,637		14141		0.33		0.33		9,459		17321		0.27				12684		634				3180		361		822		279		1,462		0.46		-0.540		0.79		397		183		232		0.46		0.58		-0.5395700462		9,504		285		1,476		662		2,423		0.25						860		192		244

		1993		3228		1175		73		244		4,720		13574		0.35		0.44		7,650		19346		0.24				14625		731				5772		460		663		483		1,607		0.28		-0.367		0.40		721		201		500		0.28		0.69		-0.3667575799		8,854		328		662		109		1,099		0.12						695		100		249

		1994		1820		1627		314		510		4,271		5914		0.72		0.56		2,617		7354		0.58				3083		154				1440		371		1,150		191		1,713		1.19		-0.228		1.49		180		214		143		1.19		0.80		-0.2280385371		1,642		147		109		1,120		1,376		0.84						238		139		93

		1995		574		1310		136		199		2,219		5071		0.44		0.53		2,399		7516		0.30				5296		265				2444		644		454		598		1,697		0.69		-0.374		1.01		306		212		210		0.69		0.69		-0.3741805404		2,852		24		1,120		2,575		3,720		1.30						218		346		343

		1996		1084		1717		398		222		3,421		6701		0.51		0.55		2,994		7991		0.43				4570		228				1290		255		1,425		640		2,320		1.80		-0.066		1.92		161		290		151		1.80		0.94		-0.06565566		3,280		249		2,575		5,029		7,853		2.39						272		772		402

		1997		1251		2440		440		377		4,508		5979		0.75		0.75		1,516		7623		0.59				3115		156				1644		798		1,525		2,945		5,268		3.20		0.447		2.05		206		658		321		3.20		1.56		0.4467007199		1,471		572		5,029		12,857		18,458		12.55						138		1770		863

		1998		3171		2756		555		687		7,169		7411		0.97		0.83		1,228		8738		0.82				1569		78				1327		854		7,012		926		8,791		6.63		0.839		2.86		166		1099		384		6.63		2.31		0.838776622		242		1,118		12,857		10,287		24,262		100.18						112		2363		825

		1999		2133		1265		733		465		4,597		7086		0.65		0.67		2,303		9386		0.49				4790		239				2300		3,927		2,204		- 0		6,130		2.67						288												2,489		2,857		10,287		6,147		19,291		7.75						209

		2000		2020		1084		859		443		4,406		10129		0.44		0.47		5,403		11038		0.40				6631		332				909		1,234		- 0		- 0		1,234								114												5,722		2,286		6,147		0		8,433								491

		2001		2596		1898		838		621		5,953		17129		0.35		0.33		11,425		19978		0.30				14025		701				2849																356												11,176																1,039

		2002		4008		1581		702		931		7,221		35792		0.20		0.23		27,395		38842		0.19				31621		1,581				3050																381												28,571																2,490

		2003		2283		1581		765		643		5,272		28132		0.19		0.21		22,321		42155		0.13				36883		1,844				14023																1753												22,860																2,029

		2004		2526		678		587		754		4,544		18203		0.25		0.23		14,044		22611		0.20				18067		903				4408																551												13,659																1,277

		2005		1749		1310		534		199																																																0.85		0.47

																														401														0.89				0.98		306								11		0.14								1.38

																						18390		0.38												Age structure are averages from Yuen & Rishi																0.24						0		0

																								0.36																																		1000		854.2736897788

		A and B run populations																																																		0

																																																				900

										B Run Pops						A Run Pops																																												560

				GR		Imnaha										1000																																		5.72

						Lower GR										1000																																		5.08				0.58

						Asotin										500																																		5.33				0.77

																																																		5.11				0.76

																																																		5.66				0.60

				Clearwater R.						Threshold		IP																																						4.73				0.24

						Lower Mainstem										1500		7873																																5.88				0.37

						South Fork				1000		2976																																						5.94				0.46

						Selway				1500		7602																																						7.47				0.28

						Lochsa				1500		5106																																						6.31				1.19

						LoLo Cr				500		838																																										0.69

																																																						1.80

				Salmon R.																																																		3.20

						Lower Middle Fk				1500		5671																																										6.63

						Upper Middle Fk				1500		5055

						North Fk										500		1046

						Panther Cr										1000		2435

						Pahsimeroi										1000		3299

						Lemhi										1000		3928

						Upper Sal										1000		4299						4159		1677		0.40

						Upper Sal (East fk)										1000		2432						3663		952		0.26

						Chamberlain Cr.										500		1758						4050		1785		0.44

						South Fork				1000		3149												5405		876		0.16

						Secesh				500		980												1710		1060		0.62

																								1146		1558		1.36

								Avg		1,125		3,922				909		2,742						618		454		0.74

								Median		1,250		4,102				1,000		2,435						2354		649		0.28

								Count		8		8				11		8						2023		682		0.34

																								182		303		1.67

																								3835		336		0.09

																								1956		757		0.39

																								1725		995		0.58

																								2390		436		0.18

				Grande Ronde R		Joseph Cr.				Yes														1567		660		0.42

						Upper Grand Ronde				Yes														12937		1127		0.09

						Lower GR				IP Ratio														8629		1069		0.12

						Asotin				no														6904		1467		0.21

				Imnaha R		Imnaha				no														9155		1924		0.21

																								6241		1382		0.22

				Clearwater R.																				4930		1132		0.23

						Lower Mainstem				no														1201		339		0.28

						South Fork				no														3567		1070		0.30

						Selway				no														4403		317		0.07

						Lochsa				no														3447		824		0.24

						LoLo Cr				no														1884		336		0.18

																								2801		620		0.22

				Salmon R.																				3691		817		0.22

						Lower Middle Fk				no														5927		1242		0.21

						Upper Middle Fk				no														3398		1199		0.35

																								3104		1302		0.42

						North Fk				no														4494		1459		0.32

						Panther Cr				no														5589		1633		0.29

						Pahsimeroi				no														3864		1407		0.36

						Lemhi				no														3204		1340		0.42

						Upper Sal				no														3059		734		0.24

						Upper Sal (East fk)				no

						Chamberlain Cr.				no																0.4778

						South Fork				no

						Secesh				no





A and B run numbers

		



Chfj and UGR

Arun

A+Brun



A and B populations

		



Average B Run Performance



SARs

		



Average B Run Performance



average A

		





average A (corrected)

		

										Minimum Abundance Thresholds

		Major Population Group		Population				Abundance Estimates Available?				A Run Populations				B Run Populations

		Lower Snake River		Tucannon River				No

				Asotin River				No				500

		Grand Ronde River		Joseph Cr.				Yes				500

				Upper Grand Ronde				Yes				1500

				Lower Grand Ronde				IP Ratio				1000

				Wallowa River				No				1000

		Imnaha River		Imnaha				No				1000

		Clearwater River		Lower Mainstem				No				1500

				South Fork				No								1000

				Selway				No								1500

				Lochsa				No								1500

				LoLo Cr				No								500

		Salmon River		South Fork				No								1000

				Secesh				No								500

				Lower Middle Fk				No								1500

				Upper Middle Fk				No								1500

				North Fk				No				500

				Panther Cr				No				1000

				Pahsimeroi				No				1000

				Lemhi				No				1000

				Upper Sal				No				1000

				Upper Sal (East fk)				No				1000

				Chamberlain Cr.				No				500

				Count (populations w/o abundance ests)								11				8

				Median Threshold (pops w/o abundance ests)								1000				1250



Don Matheson:
"A" population



A & B run basic rr

																						Snake River: Steelhead SAR data (From C. Petrosky spreadsheet chin spers 5702

																						Note: use for Grande Ronde Imnaha - Subbasin plan states age 2 smolt migrants																																																																																		NATURAL ORIGIN

				Source:		sarestimates wksheet																need to check smolt ages on Snk steelhead.																																								averaged deschutes, snake, UC, and Umatilla (updated 11/4/05) steelhead SARs														age 2		0.5				Chinook								Sthd Harvest Rates														Upper C Steelhead Harvest Rates																				Upper Col. Sthd Above Priest Rapids HRs (Andrew Murdoch WDFW spreadsheet)

		Brood year		Smolt year		Avg (Williams/CSS)								Expanded Chiwawa																																for hatchery (priest rapids)								for wild (priest rapids)								by Cooney 11/4/05						adj to 78 - 97								age 3		0.5				Harvest Rates																																										Wenatchee						Entiat						Methow						Okanogan

						Snk Spr/Sum Ch								UC Spring Chinook								to upper dam								upper columbia								warm springs								upper C steelhead 10_05_05								upper C steelhead 10_05_05								midc steelhead sarcorrected file														Snk Sthd																A Type				B Type						Rtn Year		WENATCHEE				ENTIAT						METHOW				OKANOGAN						Hatchery		Wild				Hatchery		Wild				Hatchery		Wild				Hatchery		Wild

						SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				Steelhead		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR				SAR		ln SAR		norm ln SAR		Initial Mg Yr		SAR		ln SAR		norm ln SAR				brd yr		norm SAR		norm ln SAR										Wted Smlt yr		ln SAR		norm ln SAR				Rate		to rct avg						Rate		to rct avg		Rate		to rct avg						Rate		to rct avg		Rate		to rct avg				Rate		to rct avg		Rate		to rct avg

		1962		1964		2.3%		-3.773		0.959				1.6%		-4.146		1.467				4.21%		-3.167		0.733								0												needs to be updated																1962												3.94%		0.0394399807		-3.2329752379		0.667		1962		0.69		2.98				1962				0.91				0.81				1962

		1963		1965		2.4%		-3.710		1.022				1.7%		-4.083		1.530				3.68%		-3.303		0.598								0																												1963												3.80%		0.0380177093		-3.2697031943		0.630		1963		0.71		3.13				1963				0.91				0.81				1963

		1964		1966		2.2%		-3.811		0.922				1.5%		-4.184		1.429				3.93%		-3.237		0.663								0																												1964												3.97%		0.0397000585		-3.2264026177		0.673		1964		0.61		2.38				1964				0.91				0.81				1964

		1965		1967		4.0%		-3.220		1.513				2.8%		-3.593		2.020				4.01%		-3.216		0.685								0																												1965												3.70%		0.0370355262		-3.2958776581		0.604		1965		0.64		2.54				1965				0.91				0.81				1965

		1966		1968		2.3%		-3.788		0.945				1.6%		-4.161		1.452				3.39%		-3.383		0.517								0																												1966												3.53%		0.0352514575		-3.345248402		0.554		1966		0.48		1.77				1966				0.91				0.81				1966

		1967		1969		3.1%		-3.461		1.271				2.2%		-3.834		1.779				3.66%		-3.309		0.592								0																												1967						for Yakima stocks from cooney_yakima-s a&p w lind redd & premort 6 07						3.10%		0.031035766		-3.4726149966		0.427		1967		0.58		2.15				1967				0.91				0.81				1967

		1968		1970		1.6%		-4.110		0.622				1.1%		-4.483		1.130				2.55%		-3.669		0.232								0																												1968												2.41%		0.0241215503		-3.7246496341		0.175		1968		0.48		1.77				1968				0.91				0.81				1968

		1969		1971		1.3%		-4.325		0.408				0.9%		-4.698		0.915				2.27%		-3.784		0.117								0																												1969												1.90%		0.0189922324		-3.9637252055		-0.064		1969		0.47		1.72				1969				0.91				0.81				1969

		1970		1972		0.9%		-4.723		0.010				0.6%		-5.096		0.517				1.52%		-4.183		-0.283								0																												1970												1.08%		0.0107623229		-4.5317038659		-0.632		1970		0.49		1.81				1970				0.91				0.81				1970

		1971		1973		0.4%		-5.469		-0.736				0.3%		-5.842		-0.229				0.63%		-5.071		-1.170								0																												1971												0.96%		0.0095939935		-4.6466180576		-0.747		1971		0.39		1.49				1971				0.91				0.81				1971

		1972		1974		1.1%		-4.472		0.261				0.8%		-4.845		0.768				1.29%		-4.350		-0.449								0																												1972												1.56%		0.015646916		-4.1574814419		-0.258		1972		0.55		2.03				1972				0.91				0.81				1972

		1973		1975		2.9%		-3.551		1.181				2.0%		-3.924		1.689				1.84%		-3.996		-0.096								0																												1973												1.77%		0.0177063437		-4.0338323018		-0.134		1973		0.61		2.34				1973				0.91				0.81				1973

		1974		1976		0.6%		-5.091		-0.358				0.4%		-5.464		0.149				1.70%		-4.073		-0.172								0																												1974												1.30%		0.0130146499		-4.3416796394		-0.442		1974		0.30		1.31				1974				0.91				0.81				1974

		1975		1977		0.4%		-5.416		-0.683				0.3%		-5.789		-0.176				0.90%		-4.710		-0.810								0												0.3%		-5.815		-1.314												1975												1.99%		0.0198698101		-3.9185537784		-0.019		1975		0.00		0.92				1975				0.91				0.81				1975

		1976		1978		1.0%		-4.650		0.083				0.7%		-5.023		0.590				3.07%		-3.482		0.418								0												1.1%		-4.540		-0.039												1976												3.13%		0.0312775089		-3.4648560047		0.435		1976		0.00		0.92				1976		13%		1.04				0.81				1976												89%		8.73		44%		1.64																0.88		0.88				0.35		0.35

		1977		1979		0.9%		-4.739		-0.006				0.6%		-5.112		0.501				3.18%		-3.448		0.453								0												1.2%		-4.428		0.073		1977.0		1.5%		-4.187		0.327				1977												2.86%		0.0286190426		-3.553682956		0.346		1977		0.36		1.42				1977		13%		1.04				0.81				1977		63%		2.46		23%		1.20				75%		3.73		34%		1.39				0.57		0.57				0.11		0.11				0.72		0.72				0.24		0.24

		1978		1980		0.5%		-5.231		-0.499		old ones		0.4%		-5.604		0.009				2.54%		-3.672		0.229								0				1.5%		-4.186		-0.255				1.5%		-4.193		0.308		1978.0		0.8%		-4.860		-0.347				1978		1.406		0.341								1.83%		0.0182618797		-4.0029394674		-0.103		1978		0.17		1.10				1978		20.9%		1.15		20.9%		1.03				1978		60%		2.29		32%		1.35				98%		57.57		57%		2.13				0.49		0.49				0.14		0.14				0.98		0.98				0.45		0.45

		1979		1981		1.0%		-4.592		0.141		0.7%		0.28%		-5.892		-0.279				1.11%		-4.501		-0.600								0				4.1%		-3.192		0.740				2.9%		-3.553		0.947		1979.0		1.3%		-4.309		0.204				1979		0.516		-0.662								2.24%		0.0224213755		-3.7977405105		0.102		1979		0.04		0.96				1979		9.0%		1.00		9.0%		0.89				1979		59%		2.27		37%		1.46				76%		3.81		36%		1.44				0.55		0.55				0.31		0.31				0.73		0.73				0.30		0.30

		1980		1982		1.5%		-4.192		0.540		1.0%		0.46%		-5.385		0.228				3.37%		-3.389		0.512								0				3.3%		-3.411		0.520				3.6%		-3.316		1.185		1980.0		2.1%		-3.868		0.645				1980		1.981		0.684								3.00%		0.0300143408		-3.5060799851		0.393		1980		0.03		0.95				1980		9.4%		1.00		9.4%		0.90				1980		79%		4.47		38%		1.48				85%		5.98		59%		2.24				0.77		0.77				0.31		0.31				0.83		0.83				0.55		0.55

		1981		1983		1.4%		-4.268		0.464		1.0%		0.50%		-5.306		0.307				2.63%		-3.639		0.262								0				4.1%		-3.189		0.742				3.5%		-3.349		1.151		1981.0		2.4%		-3.729		0.784				1981		1.464		0.381								3.15%		0.0314586038		-3.4590827612		0.440		1981		0.07		0.98				1981		8.3%		0.99		8.3%		0.89				1981		49%		1.81		38%		1.49				69%		2.96		19%		1.13				0.45		0.45				0.32		0.32				0.66		0.66				0.11		0.11

		1982		1984		1.7%		-4.062		0.670		1.2%		0.51%		-5.281		0.332				3.66%		-3.307		0.594								0				2.8%		-3.568		0.363				3.2%		-3.432		1.068		1982.0		2.6%		-3.633		0.880				1982		2.188		0.783								3.37%		0.0336687714		-3.3911845364		0.508		1982		0.09		1.00				1982		7.4%		0.98		7.4%		0.88				1982		38%		1.48		31%		1.34				77%		3.97		42%		1.59				0.33		0.33				0.26		0.26				0.75		0.75				0.37		0.37

		1983		1985		1.5%		-4.181		0.551		1.1%		0.46%		-5.392		0.221				3.07%		-3.483		0.417				2.3%		-3.775		0.919				2.3%		-3.794		0.137				1.8%		-4.040		0.461		1983.0		1.8%		-4.006		0.507				1983		1.909		0.647								3.06%		0.0306128034		-3.486336947		0.413		1983		0.09		1.01				1983		9.9%		1.01		9.9%		0.90				1983		30%		1.32		87%		6.86				76%		3.86		34%		1.40				0.23		0.23				0.85		0.85				0.74		0.74				0.27		0.27

		1984		1986		0.5%		-5.235		-0.502		0.4%		0.27%		-5.922		-0.309				3.05%		-3.489		0.411				1.4%		-4.251		0.443				2.4%		-3.726		0.206				1.1%		-4.537		-0.036		1984.0		1.4%		-4.234		0.279				1984		1.546		0.436								3.34%		0.033385625		-3.3996298613		0.500		1984		0.10		1.02				1984		27.1%		1.24		27.1%		1.12				1984		40%		1.54		73%		3.40				78%		4.22		47%		1.73				0.18		0.18				0.63		0.63				0.70		0.70				0.27		0.27

		1985		1987		0.6%		-5.183		-0.451		0.4%		0.27%		-5.904		-0.291				3.63%		-3.317		0.584				1.7%		-4.062		0.632				3.0%		-3.503		0.428				0.7%		-5.029		-0.529		1985.0		1.3%		-4.336		0.177				1985		2.178		0.778		2.226		0.800				2.82%		0.028181674		-3.5690833689		0.330		1985		0.07		0.98				1985		20.7%		1.14		31.0%		1.18				1985		31%		1.33		47%		1.74				71%		3.12		52%		1.92				0.13		0.13				0.33		0.33				0.63		0.63				0.40		0.40

		1986		1988		0.6%		-5.078		-0.345		0.4%		0.20%		-6.202		-0.589				2.01%		-3.907		-0.006				1.2%		-4.431		0.264				3.2%		-3.445		0.486				0.7%		-5.010		-0.510		1986.0		1.0%		-4.624		-0.111				1986		1.060		0.059		1.038		0.038				1.52%		0.0151552339		-4.189409332		-0.290		1986		0.08		0.99				1986		13.8%		1.05		26.7%		1.11				1986		29%		1.29		26%		1.24				69%		3.00		64%		2.57				0.19		0.17				0.46		0.14				0.63		0.64				0.57		0.58

		1987		1989		0.5%		-5.334		-0.602		0.3%		0.25%		-6.004		-0.391				1.02%		-4.585		-0.685				0.9%		-4.746		-0.051				1.5%		-4.227		-0.295				0.8%		-4.850		-0.350		1987.0		1.0%		-4.620		-0.107				1987		0.459		-0.778		0.494		-0.705				1.68%		0.0167546839		-4.0890774229		-0.190		1987		0.08		1.00				1987		15.7%		1.07		37.2%		1.30				1987		16%		1.10		17%		1.10				19%		1.13		52%		1.91				0.11		0.01				0.24		0.01				0.58		0.03				0.57		0.43

		1988		1990		1.2%		-4.441		0.292		0.8%		0.50%		-5.294		0.320				2.33%		-3.759		0.142				1.0%		-4.566		0.129				1.8%		-4.029		-0.097				1.0%		-4.596		-0.095		1988.0		0.8%		-4.811		-0.298				1988		1.010		0.010		1.095		0.091				1.94%		0.0194019664		-3.942380858		-0.043		1988		0.14		1.06				1988		17.1%		1.09		23.4%		1.06				1988		17%		1.12		20%		1.14				20%		1.15		18%		1.12				0.10		0.00				0.69		0.03				0.61		0.03				0.36		0.01

		1989		1991		0.5%		-5.316		-0.583		0.3%		0.29%		-5.854		-0.240				1.55%		-4.167		-0.266				0.6%		-5.175		-0.481				0.7%		-4.976		-1.045				0.6%		-5.107		-0.606		1989.0		0.4%		-5.597		-1.083				1989		1.041		0.040		1.061		0.060				1.29%		0.0129232062		-4.3487306523		-0.449		1989		0.10		1.02				1989		15.9%		1.08		35.0%		1.25				1989		16%		1.10		16%		1.10				18%		1.13		16%		1.10				0.14		0.01				0.17		0.00				0.57		0.03				0.38		0.01

		1990		1992		0.2%		-6.270		-1.537		0.1%		0.12%		-6.752		-1.139				1.04%		-4.571		-0.670				0.2%		-6.224		-1.529				0.4%		-5.426		-1.495				0.4%		-5.581		-1.080		1990.0		0.2%		-6.316		-1.803				1990		0.353		-1.041		0.341		-1.075				1.05%		0.0105373956		-4.5528248655		-0.653		1990		0.12		1.04				1990		16.0%		1.08		21.6%		1.04				1990		16%		1.10		16%		1.10				19%		1.14		17%		1.11				0.11		0.00				0.16		0.00				0.67		0.04				0.56		0.01

		1991		1993		0.3%		-5.835		-1.103		0.1%		0.05%		-7.601		-1.988				1.07%		-4.535		-0.635				0.2%		-6.054		-1.360				0.4%		-5.599		-1.668				0.6%		-5.175		-0.674		1991.0		0.2%		-6.179		-1.666				1991		0.429		-0.847		0.414		-0.882				1.13%		0.0112583968		-4.4866410506		-0.587		1991		0.10		1.02				1991		14.7%		1.06		29.9%		1.16				1991		16%		1.10		15%		1.08				18%		1.12		16%		1.10				0.24		0.02				0.06		0.01				0.58		0.04				0.43		0.02

		1992		1994		0.5%		-5.236		-0.503		0.1%		0.07%		-7.264		-1.651				1.18%		-4.440		-0.540				0.2%		-6.235		-1.540				2.6%		-3.661		0.270				0.7%		-4.997		-0.496		1992.0		0.3%		-5.912		-1.399				1992		0.532		-0.631		0.514		-0.666				1.29%		0.0129049569		-4.3501437855		-0.451		1992		0.08		0.99				1992		16.2%		1.08		26.3%		1.10				1992		17%		1.12		22%		1.18				20%		1.15		18%		1.12				0.14		0.01				0.56		0.07				0.63		0.04				0.66		0.02

		1993		1995		0.5%		-5.208		-0.476		0.7%		0.74%		-4.906		0.707				1.40%		-4.267		-0.367				0.3%		-5.698		-1.003				2.7%		-3.619		0.312				1.0%		-4.615		-0.114		1993.0		0.5%		-5.314		-0.800				1993		0.846		-0.167		0.817		-0.202				1.51%		0.0150601519		-4.1957029682		-0.296		1993		0.07		0.99				1993		15.2%		1.07		19.1%		1.01				1993		16%		1.09		15%		1.09				18%		1.12		16%		1.10				0.17		0.01				0.01		0.00				0.59		0.03				0.60		0.01

		1994		1996		0.8%		-4.776		-0.044		0.2%		0.19%		-6.266		-0.653				1.61%		-4.129		-0.228				0.6%		-5.123		-0.428				0.5%		-5.382		-1.450				0.5%		-5.238		-0.737		1994.0		0.9%		-4.704		-0.191				1994		0.934		-0.068		0.902		-0.104				1.50%		0.0150083198		-4.1991505806		-0.300		1994		0.10		1.01				1994		10.3%		1.01		18.6%		1.00				1994		11%		1.04		10%		1.03				12%		1.05		10%		1.03				0.20		0.01				0.04		0.00				0.48		0.02				0.43		0.00

		1995		1997		1.5%		-4.221		0.512		0.9%		0.88%		-4.733		0.880				1.39%		-4.275		-0.374				1.3%		-4.339		0.356				13.0%		-2.044		1.887				0.7%		-5.015		-0.515		1995.0		1.4%		-4.300		0.213				1995		0.816		-0.203		0.788		-0.238				1.64%		0.016427888		-4.1087748988		-0.209		1995		0.08		1.00				1995		10.4%		1.01		18.6%		1.00				1995		12%		1.04		12%		1.05				15%		1.09		13%		1.06				0.34		0.02				0.14		0.02				0.67		0.05				0.50		0.03

		1996		1998		1.6%		-4.123		0.610		1.0%		0.98%		-4.625		0.988				1.89%		-3.966		-0.066				1.5%		-4.191		0.503				2.3%		-3.785		0.146				1.1%		-4.508		-0.007		1996.0		2.1%		-3.886		0.627				1996		0.969		-0.032		0.936		-0.067				2.53%		0.0252804238		-3.6777249455		0.222		1996		0.05		0.97				1996		8.9%		0.99		34.6%		1.24				1996		13%		1.06		16%		1.09				13%		1.06		12%		1.05				0.70		0.05				0.63		0.07				0.43		0.04				0.53		0.04

		1997		1999		3.0%		-3.514		1.218		2.4%		2.44%		-3.713		1.900				3.16%		-3.454		0.447				3.2%		-3.430		1.265				2.1%		-3.863		0.068				1.5%		-4.186		0.315		1997.0		3.4%		-3.390		1.123				1997		1.310		0.270		1.299		0.262				3.92%		0.0392079371		-3.2388760759		0.661		1997		0.07		0.99				1997		10.4%		1.01		14.3%		0.95				1997		11%		1.04		10%		1.03				11%		1.03		10%		1.03				0.17		0.01				0.01		0.00				0.06		0.00				0.30		0.00

		1998		2000		3.0%		-3.519		1.214		1.9%		1.90%		-3.963		1.650				4.68%		-3.062		0.839				5.4%		-2.926		1.768												1.5%		-4.186		0.315		1998.0		2.2%		-3.802		0.711				1998		2.040		0.713		2.023		0.705				3.08%		0.0407796807		-3.1995713438		0.700		1998		0.06		0.97				1998		8.8%		0.99		15.6%		0.96				1998		9%		1.02		9%		1.01				9%		1.01		9%		1.01				0.08		0.01				0.00		0.00				0.00		0.00				0.00		0.00

		1999		2001		1.4%		-4.299		0.434				0.49%								3.48%		-3.359		0.541				0.4%		-5.426		-0.731																		1999.0		1.9%		-3.961		0.552				1999		1.932		0.658		1.916		0.650				1.60%		0.0275596212		-3.5914035771		0.308		1999		0.08		1.00				1999		5.4%		0.96		12.6%		0.93				1999		6%		0.98		6%		0.98				5%		0.97		5%		0.97				0.09		0.00				0.11		0.00				0.01		0.00				0.00		0.00

		2000		2002										0.63%								2.04%		-3.894		0.006				2.1%		-3.848		0.846																		2000.0		3.3%		-3.409		1.104				2000												1.54%		0.0176459815		-4.0372471987		-0.138		2000		0.06		0.98				2000		4.3%		0.95		14.3%		0.95				2000		4%		0.96		4%		0.96				4%		0.96		4%		0.96				0.00		0.00				0.00		0.00				0.01		0.00				0.01		0.00

		2001		2003																		1.49%		-4.204		-0.303																																				2001												1.37%		0.0074674369		-4.897203456		-0.998		2001		0.15		1.07				2001		4.0%		0.94		11.5%		0.92				2001		4%		0.96		4%		0.96				4%		0.96		4%		0.96				0.02		0.00				0.02		0.00				0.00		0.00				0.01		0.00

						average		-4.732						average		-5.613														average		-4.694						average		-3.931						average		-4.501																														-3.900				2002		0.08		1.00				2002		2.7%		0.93		3.4%		0.84				2002		3%		0.95		3%		0.95				3%		0.95		3%		0.95				0.00		0.00				0.00		0.00				0.11		0.01				0.15		0.00

								0.0088049228								0.0036497271																																																																		2003		0.08		1.00				2003		2.5%		0.93		14.9%		0.96				2003		3%		0.94		3%		0.94				3%		0.95		3%		0.95				0.00		0.00				0.00		0.00				0.10		0.01				0.08		0.00

																				average		0.0202275781		-3.901																								21						average		-4.513		20																								2004		0.08		1.00				2004		3.2%		0.94		11.3%		0.92				2004		3%		0.95		3%		0.95				4%		0.96		3%		0.95				0.00		0.00				0.00		0.00				0.19		0.01				0.18		0.00

								22														0.0148400257																																		0.0109637541																										2005				1.00				2005		4%		0.94		12%		0.93				2005		4%		0.96		4%		0.96				5%		0.97		4%		0.96				0.00		0.00				0.00		0.00				0.25		0.01				0.26		0.00

																						0.0171511719				2001 - Estimates generated using regression of PATH on CSS (1997-2000 overlap years)																																		age 2		0.5																												2006		5.2%		0.96		16.0%		0.97

																						0.0136824673																																		0.749146407				age 3		0.5																												2007		3.6%		0.94		11.6%		0.92

																																																																																																						10YR Avg		0.079		1.000		0.080		1.000				0.086		1.000		0.079		1.000

																																																								0.445526448																												0.084								0.094				0.186

																																																								-2.5956603596

																												SAR1																																																																																														Need to check Upper Columbia Trib and pool harvest rate calculations ESPECIALLY ENTIAT

																						Brood		Smolt				to Upper Dam																										From sthdr5 spreadsheet (80 to 83 migration yrs estimates generated using regression on SNK sars)																																																																						TDC NOTE oct 2007

																						Year		Year				Steelhead																										Brood Yr		Mig Year		SAR								new		old

																						1962		1964				4.21%		3.94%		-3.2329752379		0.6405																				1977		1979		0.018		-4.0128509172		0.4543455354				0.018		0.018																																				0.49		1.81		0.73		3.39

																						1963		1965				3.68%		3.80%		-3.2697031943		0.6037																				1978		1980		0.012		-4.3971461911		0.1160299415				0.012		0.012																																				0.29		1.30		0.79		4.25

																						1964		1966				3.93%		3.97%		-3.2264026177		0.6470																				1979		1981		0.003		-5.749010253		-1.0740879809				0.003		0.003																																				0.34		1.39		0.78		4.16

																						1965		1967				4.01%		3.70%		-3.2958776581		0.5776																				1980		1982		0.024		-3.7419231656		0.6928576624				0.024		0.024																																				0.40		1.52		0.77		3.98

																						1966		1968				3.39%		3.53%		-3.345248402		0.5282																				1981		1983		0.018		-4.0128509172		0.4543455354				0.018		0.018																																				0.27		1.25		0.62		2.41

																						1967		1969				3.66%		3.10%		-3.4726149966		0.4008																				1982		1984		0.030		-3.5089325293		0.8979717266				0.030		0.030																																				0.25		1.22		0.67		2.75

																						1968		1970				2.55%		2.41%		-3.7246496341		0.1488																				1983		1985		0.023		-3.7753351796		0.6540961954				0.023		0.023																																				0.25		1.22		0.56		2.08

																						1969		1971				2.27%		1.90%		-3.9637252055		-0.0903																				1984		1986		0.013		-4.3055124559		0.2427019748				0.013		0.013																																				0.34		1.39		0.67		2.70

																						1970		1972				1.52%		1.08%		-4.5317038659		-0.6583																				1985		1987		0.015		-4.1680495293		0.6076556472				0.015		0.015																																				0.27		1.25		0.65		2.59

																						1971		1973				0.63%		0.96%		-4.6466180576		-0.7732																				1986		1988		0.011		-4.5388788193		0.3290323072				0.011		0.011																																				0.25		1.22		0.57		2.10

																						1972		1974				1.29%		1.56%		-4.1574814419		-0.2840																				1987		1989		0.009		-4.7169577905		-0.1773077832				0.009		0.009																																				0.16		1.09		0.20		1.13

																						1973		1975				1.84%		1.77%		-4.0338323018		-0.1604																				1988		1990		0.011		-4.5318817636		0.0754912128				0.011		0.011																																				0.18		1.12		0.21		1.14

																						1974		1976				1.70%		1.30%		-4.3416796394		-0.4682																				1989		1991		0.006		-5.1988063816		-0.0564868553				0.006		0.006																																				0.16		1.10		0.20		1.13

																						1975		1977				0.90%		1.99%		-3.9185537784		-0.0451																				1990		1992		0.002		-6.2667888744		-1.3457179139				0.002		0.002																																				0.16		1.10		0.20		1.14

																						1976		1978				3.07%		3.13%		-3.4648560047		0.4086																				1991		1993		0.002		-6.3674302059		-1.6194915782				0.002		0.002																																				0.16		1.09		0.19		1.12

																						1977		1979				3.18%		2.86%		-3.553682956		0.3198																				1992		1994		0.002		-6.0213551245		-1.7566406666				0.002		0.002																																				0.17		1.10		0.21		1.14

																						1978		1980				2.54%		1.83%		-4.0029394674		-0.1295																				1993		1995		0.003		-5.8136996389		-0.9888585727				0.003		0.003																																				0.16		1.10		0.20		1.13

																						1979		1981				1.11%		2.24%		-3.7977405105		0.0757																				1994		1996		0.007		-4.9817474741		-0.313090031				0.007		0.007																																				0.10		1.02		0.15		1.06

																						1980		1982				3.37%		3.00%		-3.5060799851		0.3674																				1995		1997		0.011		-4.4866587563		-0.2177525287				0.011		0.010																																				0.10		1.02		0.15		1.07

																						1981		1983				2.63%		3.15%		-3.4590827612		0.4144																				1996		1998		0.016		-4.1435404657		0.1394879664				0.016		0.016																																				0.09		1.01		0.13		1.05

																						1982		1984				3.66%		3.37%		-3.3911845364		0.4823																				1997		1999		0.025		-3.6818260026		0.3366997592				0.025		0.028																																				0.10		1.02		0.10		1.01

																						1983		1985				3.07%		3.06%		-3.486336947		0.3871																				1998		2000		0.042		-3.1649225866		1.2031490816				0.042		0.039																																				0.09		1.01		0.09		0.99

																						1984		1986				3.05%		3.34%		-3.3996298613		0.4738																				1999		2001		0.002		-6.0241226409		0.8418568606				0.002		0.004																																				0.05		0.97		0.05		0.96

																						1985		1987				3.63%		2.82%		-3.5690833689		0.3044																				2000		2002		0.036		-3.3335120223		0.8904429345				0.036		0.033																																				0.04		0.96		0.04		0.95

																						1986		1988				2.01%		1.52%		-4.189409332		-0.3160																				2001		2003		0.030		-3.4912972164						0.030		0.026																																				0.04		0.96		0.04		0.94

																						1987		1989				1.02%		1.68%		-4.0890774229		-0.2156																																																																						0.05		0.96		0.05		0.95

																						1988		1990				2.33%		1.94%		-3.942380858		-0.0689																																																																						0.04		0.96		0.04		0.95

																						1989		1991				1.55%		1.29%		-4.3487306523		-0.4753																																																																						0.05		0.97		0.05		0.95

																						1990		1992				1.04%		1.05%		-4.5528248655		-0.6794																																																																						0.05		0.97		0.05		0.95

																						1991		1993				1.07%		1.13%		-4.4866410506		-0.6132

																						1992		1994				1.18%		1.29%		-4.3501437855		-0.4767

																						1993		1995				1.40%		1.51%		-4.1957029682		-0.3223																																																																						0.083		1.000		0.095		1.000

																						1994		1996				1.61%		1.50%		-4.1991505806		-0.3257

																						1995		1997				1.39%		1.64%		-4.1087748988		-0.2353

																						1996		1998				1.89%		2.53%		-3.6777249455		0.1957

																						1997		1999				3.16%		3.92%		-3.2388760759		0.6346

																						1998		2000				4.68%		3.08%		-3.4802859125		0.3932

																												1.48%		1.60%		-4.1382964498		-0.2649

																												1.71%		1.54%		-4.1733877696		-0.2999

																												1.37%		1.37%		-4.2903594461		-0.4169

																																-3.8734430659



Matheson:
from "Updated BRT with UC revisions" file 'upper columbia updates' sheet



average A (corrected+2005)

		Revised Sept 2007:

		Updated Aug. 2007

		Average "A" run steelhead population																																														1125

		Calculated by subtracting estimated natural returns to Joseph Cr, Upper Grande Ronde and Wallowa from US v. Oregon TAC Lower Granite A run, dividing by number of remaining A run populations (11)

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		765		1.00						0.85		0.10		0.45		0.45		0.01		765		652		-0.16		0.0000		0.451		0.000												Recent productivity		1.087		1.768		1.061		1.321				765		1201

		1987		724		1.00						0.86		0.10		0.45		0.45		0.01		724		621		-0.15		-0.1539		-0.606		-0.606												Standard error (ln)		0.380		0.538		0.282		0.410				724		395

		1988		881		1.00						0.83		0.10		0.45		0.45		0.01		881		731		-0.19		0.0000		0.332		0.000																				1.86				881		1228

		1989		800		1.00						0.63		0.10		0.45		0.45		0.01		800		508		-0.45		0.0000		-0.274		0.000												Abundance (geomean)				479								800		608

		1990		962		1.00						0.29		0.10		0.45		0.45		0.01		962		277		-1.24		0.0000		-0.700		0.000												Standard error (ln)				0.36								962		478

		1991		292		1.00						0.84		0.10		0.45		0.45		0.01		292		246		-0.17		-0.1734		0.121		0.121																								292		329

		1992		860		1.00						0.24		0.10		0.45		0.45		0.01		860		207		-1.42		0.0000		-1.260		0.000																								860		244

		1993		695		1.00						0.20		0.10		0.45		0.45		0.01		695		142		-1.59		-1.5913		-1.026		-1.026																								695		249

		1994		238		1.00						0.68		0.10		0.45		0.45		0.01		238		163		-0.38		-0.3811		-0.938		-0.938												LN most recent years				5.38								238		93

		1995		218		1.00						1.54		0.10		0.45		0.45		0.01		218		335		0.43		0.4307		0.452		0.452																5.61								218		343

		1996		272		1.00						2.69		0.10		0.45		0.45		0.01		272		731		0.99		0.9891		0.391		0.391																4.93								272		402

		1997		138		1.00						11.99		0.10		0.45		0.45		0.01		138		1655		2.48		2.4843		1.834		1.834																4.72								138		863

		1998		112		1.00						19.18		0.10		0.45		0.45		0.01		112		2149		2.95		2.9541		1.997		1.997																5.34								112		825

		1999		209		1.00								0.10		0.45		0.45		0.01		209																										6.20

		2000		491		1.00								0.10		0.45		0.45		0.01		491																										6.95

		2001		1,039		1.00								0.10		0.45		0.45		0.01		1039																										7.82

		2002		2,490		1.00								0.10		0.45		0.45		0.01		2490																						Inputs:				7.62

		2003		2,029		1.00								0.10		0.45		0.45		0.01		2029																										7.15

		2004		1,277		1.00								0.10		0.45		0.45		0.01		1277																						Census Threshold		750.000

				695

																																												hatchery eff.		1

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		250		0

		300		0

		315		0

		400		0

		480		0

		550		0

		650		0

		750		0

		850		0

		900		0

		1000		0

		1500		0

		1750		0

		2050		0

		4000		0





average A (corrected+2005)

		



Brd to spawner

Returns (spawners)

Average "A" run steelhead



average B (replaced)

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.052		1.359		1.216		1.463				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.320		0.374		0.225		0.258				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				457								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.19								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										5.42								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.60								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										4.64								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										5.24								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.20								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										6.98

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.87

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.73

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.38

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

				439																																								hatchery eff.		1

																																														1986		651

				CHANGE OVER THE STUFF BELOW!

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																										Upper GR		Joseph		Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																								1967				5422												A run pops

		800		0																																								1968				1988

		1000		0																																								1969				3343

		1200		0																																								1970		2758		1401		1404

		1400		0																																								1971		1359		2304		1236

		1600		0																																								1972		1746		2304		1367

		1800		0																																								1973		932		4473		1824

		2000		0																																								1974		987		723		577																Relative Size

		2200		0																																								1975		378		768		387																		GRJOS-s		194		194

		2400		0																																								1976		302		316		208																		GRUMA-s		714		714

		2600		0																																								1977		592		1762		795																						908		1.3374597136

		2800		0																																								1978		442		1581		683																		GRLMT-s		306		306		1214

		3000		0																																								1979		92		90		61

		3200		0																																								1980		763		3072		1294																		GRWAL-s		399		399

		3400		0																																								1981		1414		542		660

		3600		0																																								1982		867		858		582

		3800		0																																								1983		718		1672		807

		4000		0																																								1984		934		633		529

		4200		0																																								1985		6476		6461		4366

		4400		0																																								1986		5376		3253		2912		17850		9221		0.647		0.599		7165.6207989742		651		6309		574

		4600		0																																								1987		4374		2530		2330		16772		9868		0.551		0.603		6659.5357061501		605		7538		685

		4800		0																																								1988		6354		2801		3090		20019		10864		0.612		0.558		8851.6332535687		805		7774		707

		5000		0																																								1989		5292		949		2106		16327		10086		0.511		0.504		8098.7857307723		736		7980		725

																																												1990		3394		1536		1664		16952		12022		0.389		0.412		9975.7375220553		907		10358		942

																																												1991		659		542		405		4803		3602		0.334		0.354		3104.6626532686		282		3197		291

																																												1992		1172		2395		1204		14138		10571		0.337		0.369		8927.253426514		812		9367		852

																																												1993		3228		1175		1486		13574		9171		0.434		0.517		6551.9018032819		596		7685		699

																																												1994		1820		1627		1163		5906		2459		0.781		0.570		2537.7994334246		231		1296		118

																																												1995		574		1310		636		5076		3192		0.496		0.612		1969.2089114166		179		2556		232

																																												1996		1084		1717		945		6700		3899		0.559		0.627		2498.4640744392		227		2954		269

																																												1997		1251		2440		1246		5979		2288		0.826		0.818		1088.9948246403		99		1042		95

																																												1998		3171		2756		2000		7417		1490		1.069		0.845		1146.8133440481		104		-510		(46)

																																												1999		2133		1265		1147		7083		3685		0.642		0.707		2076.8774878561		189		2538		231

																																												2000		2020		1084		1048		10129		7025		0.410		0.466		5411.148376493		492		5977		543

																																												2001		2596		1898		1517		17389		12895		0.346		0.318		11864.6193050996		1,079		11378		1,034

																																												2002		4008		1581		1886		37855		32266		0.197		0.237		28881.2324322345		2,626		30380		2,762

																																												2003		2283		1581		1304		30758		26894		0.168		0.187		25004.1248773014		2,273		25590		2,326

																																												2004		2526		678		1081		21891		18687		0.196		0.196		17603.1756129845		1,600		17606		1,601

																																												2005		1749		1310		1032		18274		15215		0.224		0.210		14440.2493363638		1,313		14183		1,289



Parameter for which a profile is to be created



average B (replaced)

		0		1107.25		0		1107.25

		10		657.9448378378		10		657.9448378378

		20		672.1335223246		20		672.1335223246

		30		594.7568255371		30		594.7568255371

		40		1002		40		1002

		50		560.375		50		560.375

		70		397.4759231965		70		397.4759231965

		90		721.4943749708		90		721.4943749708

		110		180.0467083117		110		180.0467083117

		150		305.5368437731		150		305.5368437731

		200		161.2459243251		200		161.2459243251

		250		205.5		250		205.5

		300		165.8460174711		300		165.8460174711

		315				315

		400				400

		480				480

		550				550

		650				650

		750				750

		850				850

		900				900

		1000				1000

		1500				1500

		1750				1750

		2050				2050

		4000				4000



Brd to spawner

Returns (spawners)

Average "A" run steelhead

0

1100.7740255168

0

1100.7740255168

0

331.8154794931

0

331.8154794931

0

774.4972896961

0

774.4972896961

0

455.6259227067

0

455.6259227067

0

512.7333528505

0

512.7333528505

0

297.0963263068

0

297.0963263068

0

231.728010529

0

231.728010529

0

499.979452205

0

499.979452205

0

143.3340286038

0

143.3340286038

0

210.1643476481

0

210.1643476481

0

150.9992726423

0

150.9992726423

0

321.226587388

0

321.226587388

0

383.6905522954

0

383.6905522954

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



average B (corrected)

		





average B (corrected+2005

		

				LGR Wild A Run

		Brood Year		LGR A Run		Pop. Specific		Remaining		3 year average proportion		Spawners (surrogate avg. pop)		%Wild		Age 2		Age 3		Age 4		Age 5		Age 6		Brood Returns				Harvst Adj Natural Run		Harvst Adj, Brood Year Return

		1986		17,850		11,541		9,221		0.60		651		1.00				0.527		0.464		0.009		0.009		819				744		888

		1987		16,772		9,234		9,868		0.60		605		1.00				0.527		0.464		0.009		0.009		621				636		669

		1988		20,019		12,245		10,864		0.56		805		1.00				0.527		0.464		0.009		0.009		533				865		568

		1989		16,327		8,347		10,086		0.50		736		1.00				0.527		0.464		0.009		0.009		708				804		757

		1990		16,952		6,594		12,022		0.41		907		1.00				0.527		0.464		0.009		0.009		425				977		458

		1991		4,803		1,606		3,602		0.35		282		1.00				0.527		0.464		0.009		0.009		208				304		217

		1992		14,138		4,771		10,571		0.37		812		1.00				0.527		0.464		0.009		0.009		201				862		204

		1993		13,574		5,889		9,171		0.52		596		1.00				0.527		0.464		0.009		0.009		168				644		169

		1994		5,906		4,610		2,459		0.57		231		1.00				0.527		0.464		0.009		0.009		108				247		108

		1995		5,076		2,520		3,192		0.61		179		1.00				0.527		0.464		0.009		0.009		139				181		139

		1996		6,700		3,746		3,899		0.63		227		1.00				0.527		0.464		0.009		0.009		402				230		389

		1997		5,979		4,937		2,288		0.82		99		1.00				0.527		0.464		0.009		0.009		818				98		777

		1998		7,417		7,927		1,490		0.85		104		1.00				0.527		0.464		0.009		0.009		1,430				105		1351

		1999		7,083		4,545		3,685		0.71		189		1.00				0.585		0.396		0.019		0.009		3,317				188		3110

		2000		10,129		4,152		7,025		0.47		492		1.00				0.474		0.526		0.000		0.009						471		1173

		2001		17,389		6,011		12,895		0.32		1,079		1.00				0.493		0.499		0.009		0.009						1021		1531

		2002		37,855		7,475		32,266		0.24		2,626		1.00				0.660		0.330		0.010		0.009						2478

		2003		30,758		5,168		26,894		0.19		2,273		1.00				0.305		0.687		0.008		0.009						2116

		2004		21,891		4,285		18,687		0.20		1,600		1.00				0.646		0.347		0.007		0.009						1487

		2005		18,274		4,091		15,215		0.21		1,313		1.00				0.527		0.464		0.009		0.009						1229

				LGR Run: IDFG estimate of A run at LGR

				Pop. Specific: Sum of estimated returns to Joseph Cr., Upper Grande Ronde, expanded for Lower Grand Ronde.)

				Remaining:LGR Run minus Pop Specific estimate

				Spawners (surrogate avg. pop.): Remaining col. times 3 year average proportion divided by number of A run populations wo specific estimates (11)

				Brood Year Returns; (unadjusted for annual variations in harvest rates)

				Harvest Adj. Natural Run: Year Annual Runs adjusted to reflect series average harvest rate

				Harvest Adj. Brood Year Return: Brood year returns after adjusting to reflect series average harvest rate

		Brood Year		LGR  B Run								Spawners (surrogate avg. pop)		%Wild		Age 2		Age 3		Age 4		Age 5		Age 6		Brood Returns				Harvst Adj Natural Run		Harvst Adj, Brood Year Return

		1986		8,858								1,107		1.00		0		0.08875		0.493		0.4115		0.007		784				1305		922

		1987		5,477								685		1.00		0		0.08875		0.493		0.4115		0.007		536				760		596

		1988		5,240								655		1.00		0		0.08875		0.493		0.4115		0.007		546				848		610

		1989		4,587								573		1.00		0		0.08875		0.493		0.4115		0.007		486				609		529

		1990		8,110								1,014		1.00		0		0.08875		0.493		0.4115		0.007		291				1,269		298

		1991		4,483								560		1.00		0		0.08875		0.493		0.4115		0.007		228				581		228

		1992		3,198								400		1.00		0		0.08875		0.493		0.4115		0.007		193				464		214

		1993		5,778								722		1.00		0		0.08875		0.493		0.4115		0.007		187				797		208

		1994		1,790								224		1.00		0		0.08875		0.493		0.4115		0.007		219				225		215

		1995		2,231								279		1.00		0		0.08875		0.493		0.4115		0.007		205				279		196

		1996		1,338								167		1.00		0		0.08875		0.493		0.4115		0.007		232				167		219

		1997		1,645								206		1.00		0		0.08875		0.493		0.4115		0.007		364				256		339

		1998		1,324								166		1.00		0		0.08875		0.493		0.4115		0.007		935				158		807

		1999		2,302								288		1.00		0		0.08875		0.493		0.4115		0.007		1,253				278		1,101

		2000		885								111		1.00		0		0.08875		0.493		0.4115		0.007		848				103		783

		2001		2,885								361		1.00		0		0.08875		0.493		0.4115		0.007		555				343		514

		2002		3,174								397		1.00		0		0.08875		0.493		0.4115		0.007		354				365		331

		2003		13,623								1,703		1.00		0		0.08875		0.493		0.4115		0.007		289				1,434		271

		2004		7,261								908		1.00		0		0.08875		0.493		0.4115		0.007		- 0				868		- 0

		2005		4,774								597		1.00		0		0.08875		0.493		0.4115		0.007		- 0				548		- 0

				LGR Run: IDFG estimate of B run at LGR

				Spawners (surrogate avg. pop.): LGR B run annual estimates divided by number of B run populations (8)

				Brood Year Returns; (unadjusted for annual variations in harvest rates)

				Harvest Adj. Natural Run: Year Annual Runs adjusted to reflect series average harvest rate

				Harvest Adj. Brood Year Return: Brood year returns after adjusting to reflect series average harvest rate



Parameter for which a profile is to be created



average B (UPDATED 2010)

		Updated 4/19/06

		Average "A" run steelhead population LGR minus GR (divided by 11)																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		651		1.00								0.53		0.46		0.01		0.01		651		819		0.31		0.3101		0.600		0.600				744		888						Recent productivity		1.280		1.705		1.432		1.773				651		1,492

		1987		605		1.00								0.53		0.46		0.01		0.01		605		621		0.10		0.1010		0.291		0.291				636		669						Standard error (ln)		0.355		0.407		0.265		0.302				605		920

		1988		805		1.00								0.53		0.46		0.01		0.01		805		533		-0.35		0.0000		-0.305		0.000				865		568														1.80				805		1,400

		1989		736		1.00								0.53		0.46		0.01		0.01		736		708		0.03		0.0286		0.478		0.478				804		757						Abundance (geomean)				558								736		1,277

		1990		907		1.00								0.53		0.46		0.01		0.01		907		425		-0.68		0.0000		-0.031		0.000				977		458						Standard error (ln)				0.40								907		1,798

		1991		282		1.00								0.53		0.46		0.01		0.01		282		208		-0.26		-0.2627		0.324		0.324				304		217																		282		1,202

		1992		812		1.00								0.53		0.46		0.01		0.01		812		201		-1.38		0.0000		-0.933		0.000				862		204																		812		1,066

		1993		596		1.00								0.53		0.46		0.01		0.01		596		168		-1.26		-1.2590		-0.963		-0.963				644		169																		596		1,839

		1994		231		1.00								0.53		0.46		0.01		0.01		231		108		-0.76		-0.7567		-0.457		-0.457				247		108						LN most recent years				5.42								231		471

		1995		179		1.00								0.53		0.46		0.01		0.01		179		139		-0.25		-0.2544		-0.045		-0.045				181		139										4.60								179		951

		1996		227		1.00								0.53		0.46		0.01		0.01		227		402		0.54		0.5374		0.316		0.316				230		389										4.64								227		582

		1997		99		1.00								0.53		0.46		0.01		0.01		99		818		2.06		2.0598		1.399		1.399				98		777										5.24								99		622

		1998		104		1.00								0.53		0.46		0.01		0.01		104		1430		2.56		2.5640		1.864		1.864				105		1351										6.20								104		372

		1999		189		1.00								0.58		0.40		0.02		0.01		189		3317		2.80		2.8007		2.492		2.492				188		3110										6.98								189		462

		2000		492		1.00								0.47		0.53		0.00		0.01		492														471		1173										7.87

		2001		1079		1.00								0.49		0.50		0.01		0.01		1079														1021		1531										7.73

		2002		2626		1.00								0.66		0.33		0.01		0.01		2626														2478								Inputs:				7.38

		2003		2273		1.00								0.31		0.69		0.01		0.01		2273														2116												7.18

		2004		1600		1.00								0.65		0.35		0.01		0.01		1600														1487								Census Threshold		750.000

		2005		1313		1.00								0.53		0.46		0.01		0.01		1313														1229

														0.53		0.46		0.01

																																												hatchery eff.		1

																																														1986		651

		Model

		O		(1.32 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		200		0

		400		0																																								Upper GR		Joseph				Wallowa		Arun		Remaining As		Average As				# remaining		11

		600		0																																						1967				5422														A run pops

		800		0																																						1968				1988

		1000		0																																						1969				3343

		1200		0																																						1970		2758		1401		4159		1404

		1400		0																																						1971		1359		2304				1236

		1600		0																																						1972		1746		2304				1367

		1800		0																																						1973		932		4473				1824

		2000		0																																						1974		987		723				577																Relative Size

		2200		0																																						1975		378		768				387																		GRJOS-s		194		194

		2400		0																																						1976		302		316				208																		GRUMA-s		714		714

		2600		0																																						1977		592		1762				795																						908		1.3374597136

		2800		0																																						1978		442		1581				683																		GRLMT-s		306		306		1214

		3000		0																																						1979		92		90				61

		3200		0																																						1980		763		3072				1294																		GRWAL-s		399		399

		3400		0																																						1981		1414		542				660

		3600		0																																						1982		867		858				582

		3800		0																																						1983		718		1672				807

		4000		0																																						1984		934		633				529

		4200		0																																						1985		6476		6461				4366

		4400		0																																						1986		5376		3253				2912		17850		9221		0.647		0.599		7165.6207989742		651		6309		574

		4600		0																																						1987		4374		2530				2330		16772		9868		0.551		0.603		6659.5357061501		605		7538		685

		4800		0																																						1988		6354		2801				3090		20019		10864		0.612		0.558		8851.6332535687		805		7774		707

		5000		0																																						1989		5292		949				2106		16327		10086		0.511		0.504		8098.7857307723		736		7980		725

																																										1990		3394		1536				1664		16952		12022		0.389		0.412		9975.7375220553		907		10358		942

																																										1991		659		542				405		4803		3602		0.334		0.354		3104.6626532686		282		3197		291

																																										1992		1172		2395				1204		14138		10571		0.337		0.369		8927.253426514		812		9367		852

																																										1993		3228		1175				1486		13574		9171		0.434		0.517		6551.9018032819		596		7685		699

																																										1994		1820		1627				1163		5906		2459		0.781		0.570		2537.7994334246		231		1296		118

																																										1995		574		1310				636		5076		3192		0.496		0.612		1969.2089114166		179		2556		232

																																										1996		1084		1717				945		6700		3899		0.559		0.627		2498.4640744392		227		2954		269

																																										1997		1251		2440				1246		5979		2288		0.826		0.818		1088.9948246403		99		1042		95

																																										1998		3171		2756				2000		7417		1490		1.069		0.845		1146.8133440481		104		-510		(46)

																																										1999		2133		1265				1147		7083		3685		0.642		0.707		2076.8774878561		189		2538		231

																																										2000		2020		1084				1048		10129		7025		0.410		0.466		5411.148376493		492		5977		543

																																										2001		2596		1898				1517		17389		12895		0.346		0.318		11864.6193050996		1,079		11378		1,034

																																										2002		4008		1581				1886		37855		32266		0.197		0.237		28881.2324322345		2,626		30380		2,762

																																										2003		2283		1581				1304		30758		26894		0.168		0.187		25004.1248773014		2,273		25590		2,326

																																										2004		2526		678				1081		21891		18687		0.196		0.196		17603.1756129845		1,600		17606		1,601

																																										2005		1749		1310				1032		18274		15215		0.224		0.210		14440.2493363638		1,313		14183		1,289

																																										2006										14654

																																										2007										7880

																																										2008										11412

																																										2009										17985





average B (UPDATED 2010)
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GRUMA

		Updated 4/19/06

		Average "B" run steelhead population																																														1125

				dam counts																																HR adj.		HR adj.																				Adj Returns

		Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00										0.28		0.5		0.21		1107		644		-0.54		0.0000		-0.006		0.000												Recent productivity		0.817		0.944		0.831		0.854				1107		1101

		1987		658		1.00										0.28		0.5		0.21		658		507		-0.26		-0.2603		-0.685		-0.685												Standard error (ln)		0.264		0.286		0.126		0.142				658		332

		1988		672		1.00										0.28		0.5		0.21		672		510		-0.28		-0.2763		0.142		0.142																				1.80				672		774

		1989		595		1.00										0.28		0.5		0.21		595		356		-0.51		-0.5126		-0.266		-0.266												Abundance (geomean)				306								595		456

		1990		1002		1.00										0.28		0.5		0.21		1002		237		-1.44		0.0000		-0.670		0.000												Standard error (ln)				0.24								1002		513

		1991		560		1.00										0.28		0.5		0.21		560		209		-0.98		-0.9847		-0.635		-0.635																								560		297

		1992		397		1.00										0.28		0.5		0.21		397		183		-0.78		-0.7771		-0.540		-0.540																								397		232

		1993		721		1.00										0.28		0.5		0.21		721		201		-1.28		-1.2788		-0.367		-0.367																								721		500

		1994		180		1.00										0.28		0.5		0.21		180		214		0.17		0.1731		-0.228		-0.228												LN most recent years				5.72								180		143

		1995		306		1.00										0.28		0.5		0.21		306		212		-0.36		-0.3650		-0.374		-0.374																5.08								306		210

		1996		161		1.00										0.28		0.5		0.21		161		290		0.59		0.5868		-0.066		-0.066																5.33								161		151

		1997		206		1.00										0.28		0.5		0.21		206		658		1.16		1.1644		0.447		0.447																5.11								206		321

		1998		166		1.00										0.28		0.5		0.21		166		1099		1.89		1.8910		0.839		0.839																5.66								166		384

		1999		288		1.00										0.28		0.5		0.21		288																										4.73

		2000		114		1.00										0.28		0.5		0.21		114																										5.88

		2001		356		1.00										0.28		0.5		0.21		356																										5.94

		2002		381		1.00										0.28		0.5		0.21		381																						Inputs:				7.47

		2003		1753		1.00										0.28		0.5		0.21		1753																										6.31

		2004		551		1.00										0.28		0.5		0.21		551																						Census Threshold		750.000

				560

																																												hatchery eff.		1

		Model

		O		(0.85 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		500		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		250		0

		300		0

		315		0

		400		0

		480		0

		550		0

		650		0

		750		0

		850		0

		900		0

		1000		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



GRUMA

		



Brd to spawner

Returns (spawners)

Average "B" run steelhead



GRWAL

		





IRMAI

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.832		0.917		0.962		0.999				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.212		0.230		0.129		0.143				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.80				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				323								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.26								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.72								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						5.08								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.33								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.11								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		917		1.60		1.6017		0.902		0.902		165		157		819		165		407						5.66								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270												278												4.74								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851												106												5.88								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558												341												5.98								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355												364								Inputs:				7.46								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278												1464												6.81

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442

		2007		199		1.00								0.09		0.49		0.41		0.01		199

		2008		342		1.00								0.09		0.49		0.41		0.01		342

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		0		0		0		0		0																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		0		0		0		0		0																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		0		0		0		0		0																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		0		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		0		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		0		0		0		0		0																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		0																												7,267				2003		7,267		908

		20		0																												4,777				2004		4,777		597								0.0198393517

		30		0																												3,540				2005		3,540		442

		40		0																												1,590				2006		1,590		199

		50		0																												2,733		2990		2007		2,733		342

		70		0

		90		0

		110		0

		150		0

		200		0																0

		250		0																2000

		300		0

		315		0

		400		0																																																				Dwsk recon		LGR

		480		0

		550		0																																																		1986		28175		35856				7681

		650		0																																																				16008		13851				-2157

		750		0																																																				22315		21920				-395

		850		0																																																				43944		39899				-4045

		900		0																																																				24311		22018				-2293

		1000		0																																																				17091		11881				-5210

		1500		0																																																				31803		25566				-6237

		1750		0																																																				17427		16887				-540

		2050		0																																																				9385		7380				-2005

		4000		0																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



IRMAI

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



MCFIF

		





DREST

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



DRWST

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.929		1.034		1.039		1.090				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.225		0.242		0.142		0.157				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				409								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.24								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.66								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						4.74								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.88								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.98								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						7.46								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						6.81								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						6.39								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						6.09								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				5.29								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						5.83

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		0		0		0		0		0																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		0		0		0		0		0																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		0		0		0		0		0																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		0		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		0		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		0		0		0		0		0																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		0																												7,267				2003		7,267		908

		20		0																												4,777				2004		4,777		597								0.0198393517

		30		0																												3,540				2005		3,540		442

		40		0																												1,590				2006		1,590		199

		50		0																												2,733		2990		2007		2,733		342

		70		0

		90		0

		110		0

		150		0

		200		0																0

		250		0																2000

		300		0

		315		0

		400		0																																																				Dwsk recon		LGR

		480		0

		550		0																																																		1986		28175		35856				7681

		650		0																																																				16008		13851				-2157

		750		0																																																				22315		21920				-395

		850		0																																																				43944		39899				-4045

		900		0																																																				24311		22018				-2293

		1000		0																																																				17091		11881				-5210

		1500		0																		1986-87		5,257																																31803		25566				-6237

		1750		0																		1987-88		5,373																																17427		16887				-540

		2050		0																		1988-89		4,758																																9385		7380				-2005

		4000		0																		1989-90		8,016																																9106		7573				-1533

																						1990-91		4,483																																9198		12209				3011

																						1991-92		3,178																																11836		10874				-962

																						1992-93		5,772																																16337		17458				1121

																						1993-94		1,438																																11779		8827				-2952

																						1994-95		2,446																																20154		17133				-3021

																						1995-96		342																																34703		30670				-4033

																						1996-97		1,154																																37360		58733				21373

																						1997-98		1,323																																28064		25196				-2868

																						1998-99		2,301																																26581		25180				-1401

																						1999-00		909																																23019		29387				6368

																						2000-01		2,874																																		39209

																						2001-02		3,169																																		19559

																						2002-03		13,913

																						2003-04		7,267

																						2004-05		4,777																																		0.882506819

																						2005-06		3,543

																						2006-07		1,590

																						2007-08		2,990

																						2008-09		5,339



Parameter for which a profile is to be created



DRWST

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



JDLMT

		





JDNFJ

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



JDUMA

		Updated fall 08 based on spreadsheet with lgr returns from c. petrosky

		Average "B" run steelhead population																																														1125

				dam counts																						HR adj		HR adj		HR adj		HR adj				HR adj.		HR adj.																				Adj Returns

		Brood Year		total spnrs		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				T		O

		1986		1107		1.00								0.09		0.49		0.41		0.01		1107		780		-0.19		0.0000		0.101		0.000		1107		1305		917		1107		1225		Recent productivity		0.956		1.183		1.111		1.331				1107		1235

		1987		657		1.00								0.09		0.49		0.41		0.01		657		534		-0.10		-0.1023		0.087		0.087		657		729		593		657		717		Standard error (ln)		0.234		0.231		0.208		0.199				657		723

		1988		672		1.00								0.09		0.49		0.41		0.01		672		544		-0.10		-0.1002		-0.057		-0.057		672		870		608		672		635										1.75				672		640

		1989		595		1.00								0.09		0.49		0.41		0.01		595		467		-0.15		-0.1532		0.296		0.296		595		632		510		595		800		Abundance (geomean)				323								595		807

		1990		1002		1.00								0.09		0.49		0.41		0.01		1002		280		-1.25		0.0000		-0.597		0.000		1002		1254		287		1002		551		Standard error (ln)				0.24								1002		556

		1991		560		1.00								0.09		0.49		0.41		0.01		560		235		-0.87		-0.8688		-0.282		-0.282		560		581		235		560		423														560		426

		1992		397		1.00								0.09		0.49		0.41		0.01		397		192		-0.62		-0.6224		-0.172		-0.172		397		461		213		397		334														397		337

		1993		722		1.00								0.09		0.49		0.41		0.01		722		186		-1.25		-1.2490		-0.953		-0.953		722		797		207		722		278														722		281

		1994		180		1.00								0.09		0.49		0.41		0.01		180		219		0.18		0.1775		0.477		0.477		180		181		215		180		290		LN most recent years				5.66								180		292

		1995		306		1.00								0.09		0.49		0.41		0.01		306		206		-0.44		-0.4409		-0.232		-0.232		306		306		197		306		243						4.74								306		245

		1996		161		1.00								0.09		0.49		0.41		0.01		161		232		0.31		0.3114		0.090		0.090		161		161		220		161		176						5.88								161		178

		1997		206		1.00								0.09		0.49		0.41		0.01		206		363		0.49		0.4947		-0.166		-0.166		206		256		338		206		174						5.98								206		176

		1998		165		1.00								0.09		0.49		0.41		0.01		165		949		1.60		1.6017		0.902		0.902		165		157		819		165		407						7.46								165		543

		1999		288		1.00								0.09		0.49		0.41		0.01		288		1270		1.35		1.3540		1.046		1.046		288		278		1115		288		820						6.81								288		1428

		2000		114		1.00								0.09		0.49		0.41		0.01		114		851		1.93		1.9310		2.069		2.069		114		106		786		114		902						6.39								114		1042

		2001		359		1.00								0.09		0.49		0.41		0.01		359		558		0.36		0.3649		1.362		1.362		359		341		517		359		1402						6.09								359		517

		2002		396		1.00								0.09		0.49		0.41		0.01		396		355		-0.18		-0.1753		-0.175		-0.175		396		364		332		396		332		Inputs:				5.29								396		332

		2003		1739		1.00								0.09		0.49		0.41		0.01		1739		278		-1.90		0.0000		-1.897		0.000		1739		1464		261		1739		261						5.83

		2004		908		1.00								0.09		0.49		0.41		0.01		908														868								Census Threshold		750.000

		2005		597		1.00								0.09		0.49		0.41		0.01		597														548

		2006		442		1.00								0.09		0.49		0.41		0.01		442														410

		2007		199		1.00								0.09		0.49		0.41		0.01		199														193

		2008		342		1.00								0.09		0.49		0.41		0.01		342														315

				306																																								hatchery eff.		1

																																		Age Data from Fish Creek Sampling

																																		Ocean age

																																		x.1		x.2		x.3

																																2004		0.21		0.78		0.01

																																2003		0.15		0.83		0.02

																																Avg ocn age		0.18		0.81		0.01

																																0.5		0.09		0.40		0.01

																																0.5		0.09		0.40		0.01

																																		3		4		5		6

																																		0.09		0.49		0.41		0.01

																																																		1100

																																		Assume 50:50 age 2 and age 3 smolts																8

																																																		137.5

																																																		400

																																																		537.5		0.2558139535

				Model																																				8

				O		(1.34 * min ( T, b))		0		Log Normal																																		Mig Year		Mig yr SAR		BY aveged

																																8,858				1985		8,858		1107				1988		0.025		0.019		1986		0.9406613484

																																5,257				1986		5,257		657				1989		0.013		0.020		1987		1.033042261

				Parameter		Point estimate		Min		Max																						5,373				1987		5,373		672				1990		0.028		0.024		1988		1.1890984204

				b		500		10		10000																						4,758				1988		4,758		595				1991		0.019		0.015		1989		0.7778331928

				STAT1		1																										8,016				1989		8,016		1002				1992		0.012		0.012		1990		0.6129852169

																																4,483				1990		4,483		560				1993		0.012		0.013		1991		0.6563977965

																																3,178				1991		3,178		397				1994		0.014		0.015		1992		0.7484636909

		0		0		0		0		0																						5,772				1992		5,772		722				1995		0.016		0.017		1993		0.8539669304

		0		0		0		0		0																						1,438				1993		1,438		180				1996		0.018		0.017		1994		0.834018374

		0		0		0		0		0																						2,446				1994		2,446		306				1997		0.015		0.018		1995		0.8882641266

		0		0		0		0		0																						1,290		342		1995		1,290		161				1998		0.020		0.027		1996		1.3424953555

		0		0		0		0		0																						1,644		1154		1996		1,644		206				1999		0.033		0.041		1997		2.0585514117

		0		0		0		0		0																						1,323				1997		1,323		165				2000		0.049		0.035		1998		1.7540097367

		0		0		0		0		0																						2,301				1998		2,301		288				2001		0.021		0.021		1999		1.0530606048

																																909				1999		909		114				2002		0.021		0.021		2000		1.0617067014

																																2,874				2000		2,874		359				2003		0.021		0.021		2001		1.0775396423

																																3,169				2001		3,169		396						0.021

		0		0																												13,913				2002		13,913		1739

		10		0																												7,267				2003		7,267		908

		20		0																												4,777				2004		4,777		597								0.0198393517

		30		0																												3,540				2005		3,540		442

		40		0																												1,590				2006		1,590		199

		50		0																												2,733		2990		2007		2,733		342

		70		0

		90		0

		110		0

		150		0

		200		0																0

		250		0																2000

		300		0

		315		0

		400		0																																																				Dwsk recon		LGR

		480		0

		550		0																																																		1986		28175		35856				7681

		650		0																																																				16008		13851				-2157

		750		0																																																				22315		21920				-395

		850		0																																																				43944		39899				-4045

		900		0																																																				24311		22018				-2293

		1000		0																																																				17091		11881				-5210

		1500		0																																																				31803		25566				-6237

		1750		0																																																				17427		16887				-540

		2050		0																																																				9385		7380				-2005

		4000		0																																																				9106		7573				-1533

																																																								9198		12209				3011

																																																								11836		10874				-962

																																																								16337		17458				1121

																																																								11779		8827				-2952

																																																								20154		17133				-3021

																																																								34703		30670				-4033

																																																								37360		58733				21373

																																																								28064		25196				-2868

																																																								26581		25180				-1401

																																																								23019		29387				6368

																																																										39209

																																																										19559

																																																										0.882506819



Parameter for which a profile is to be created



JDUMA

		



repl

Fitted

Brd to spawner

Returns (spawners)

Average "B" run steelhead



JDMFJ

		





JDSFJ

		



Dworshak Reconstruction

LGR B Hatchery Count

Snake B Run Sthd



MCUMA

		Updated 5_10_06						Intermediate size: 1000						modified with Rich's new dataset on 5_10_06

														combined total redds (Ches. Crow & Joseph) with estimated redds in Lower Joseph and Cottonwood MSAs

														Uses 2.1 fish/redd multiplier

														Age data from dataset ("Age Data" sheet) -- uses average age data from 1999-2004

		Joseph Creek Steelhead														1999-2001, 2004 uses sex-length data

																2002-2003 uses scale data

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj Returns

		1970		2758		1										0.53		0.46		0.01		2758		697		-1.38		0.0000		-0.743		0.000								2758		1311		Recent productivity		1.262		2.888		1.232		2.56						1311

		1971		1359		1										0.53		0.46		0.01		1359		344		-1.37		-1.3741		-0.627		-0.627								1359		726		Standard error (ln)		0.236		0.224		0.196		0.14						726

		1972		1746		1										0.53		0.46		0.01		1746		437		-1.39		-1.3852		-1.127		-1.127								1746		566										1.81						566

		1973		932		1										0.53		0.46		0.01		931		517		-0.59		-0.5892		-0.455		-0.455								932		591		Abundance (geomean)				2132										591

		1974		987		1										0.53		0.46		0.01		986		281		-1.26		-1.2561		-0.814		-0.814								987		437		Standard error (ln)				0.13										437

		1975		378		1										0.53		0.46		0.01		378		414		0.09		0.0902		0.109		0.109								378		422																422

		1976		302		1										0.53		0.46		0.01		301		1066		1.26		1.2619		0.827		0.827								302		690																690

		1977		592		1										0.53		0.46		0.01		592		1153		0.67		0.6658		0.320		0.320								592		816																816

		1978		442		1										0.53		0.46		0.01		441		798		0.59		0.5916		0.695		0.695								442		885		LN most recent years				6.99										885

		1979		92		1										0.53		0.46		0.01		91		868		2.25		2.2478		2.146		2.146								92		784						7.13										784

		1980		763		1										0.53		0.46		0.01		763		3545		1.54		1.5356		1.142		1.142								763		2392						8.06										2392

		1981		1414		1						4.20				0.53		0.46		0.01		1414		5945		1.44		1.4359		0.995		0.995								1414		3827						7.67										3827		0.64

		1982		867		1						5.67				0.53		0.46		0.01		867		4918		1.74		1.7353		1.227		1.227								867		2958						7.61										2958		0.60

		1983		718		1						7.38				0.53		0.46		0.01		718		5301		2.00		1.9985		1.585		1.585								718		3507						7.86										3507		0.66

		1984		934		1						6.24				0.53		0.46		0.01		934		5834		1.83		1.8316		1.332		1.332								934		3539						8.30										3539		0.61

		1985		6476		1						0.67				0.53		0.46		0.01		6475		4369		-0.39		0.0000		-0.724		0.000								6476		3139						7.73										3139		0.72

		1986		5376		1						0.39				0.53		0.46		0.01		5375		2103		-0.94		0.0000		-0.649		0.000								5376		2810		Inputs:				7.83										2810		1.34

		1987		4374		1						0.21				0.53		0.46		0.01		4374		918		-1.56		0.0000		-1.372		0.000								4374		1110						7.47										1110		1.21

		1988		6354		1						0.34				0.53		0.46		0.01		6354		2131		-1.09		0.0000		-1.050		0.000								6354		2224		Census Threshold		1920.000		Note: use of Median triggered										2224		1.04

		1989		5292		1						0.48				0.53		0.46		0.01		5292		2551		-0.73		0.0000		-0.281		0.000								5292		3997																3997		1.57

		1990		3394		1						0.36				0.53		0.46		0.01		3393		1234		-1.01		0.0000		-0.358		0.000								3394		2371																2371		1.92

		1991		659		1						1.24				0.53		0.46		0.01		658		816		0.21		0.2138		0.801		0.801								659		1468																1468		1.80

		1992		1172		1						1.01				0.53		0.46		0.01		1171		1179		0.01		0.0060		0.457		0.457								1172		1850																1850		1.57

		1993		3228		1						0.67				0.53		0.46		0.01		3228		2149		-0.41		0.0000		-0.111		0.000								3228		2890																2890		1.34

		1994		1820		1						1.47				0.53		0.46		0.01		1820		2678		0.39		0.3860		0.686		0.686								1820		3613		hatchery eff.		1												3613		1.35

		1995		574		1						3.63				0.53		0.46		0.01		573		2084		1.29		1.2898		1.499		1.499								574		2569																2569		1.23

		1996		1084		1						2.13				0.53		0.46		0.01		1084		2304		0.75		0.7538		0.532		0.532								1084		1846																1846		0.80

		1997		1251		1						2.60				0.53		0.46		0.01		1251		3248		0.95		0.9540		0.293		0.293								1251		1678																1678		0.52

		1998		3171		1						1.01				0.53		0.46		0.01		3170		3193		0.01		0.0000		-0.693		0.000								3171		1586																1586		0.50

		1999		2133		1						1.12				0.53		0.46		0.01		2133		2390		0.11		0.0000		-0.194		0.000								2133		1756																1756		0.73

		2000		2020		1						1.06				0.53		0.46		0.01		2020		2142		0.06		0.0000		0.196		0.000								2020		2458																2458		1.15

		2001		2596		1										0.53		0.46		0.01		2596

		2002		4008		1										0.53		0.46		0.01		4007																								1920		375

		2003		2283		1										0.53		0.46		0.01		2283

		2004		2526		1										0.53		0.46		0.01		2525

		2005		1749		1										0.53		0.46		0.01		1748

				1,920																		2536

												75%		3.68

												med		2.58

		Model

		O		(2.62 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Parameter for which a profile is to be created



MCUMA

		



Replacement



WWMAI

		Updated 4_20_07

		Grande Ronde Upper Mainstem Steelhead																																														1125

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj Returns

		1967		5422		1.00										0.53		0.46		0.01		5422		2323		-0.85		0.0000		-1.27		0.000		5422		4912		2105		5422		1164		Recent productivity		0.926		2.435		0.904		2.326						1516

		1968		1988		1.00										0.53		0.46		0.01		1988		3297		0.51		0.0000		0.33		0.000		1988		1801		2987		1988		2369		Standard error (ln)		0.210		0.332		0.217		0.248						2768

		1969		3343		1.00										0.53		0.46		0.01		3343		2700		-0.21		0.0000		-0.15		0.000		3343		3029		2446		3343		2176										1.94						2879

		1970		1401		1.00										0.53		0.46		0.01		1401		740		-0.64		0.0000		-0.01		0.000		1401		1269		671		1401		890		Abundance (geomean)				1226										1392

		1971		2304		1.00										0.53		0.46		0.01		2304		567		-1.40		0.0000		-0.66		0.000		2304		2087		536		2304		1726		Standard error (ln)				0.16										1197

		1972		2304		1.00										0.53		0.46		0.01		2304		998		-0.84		0.0000		-0.58		0.000		2304		2087		1042		2304		1633																1292

		1973		4473		1.00										0.53		0.46		0.01		4473		1663		-0.99		0.0000		-0.86		0.000		4473		4052		1809		4473		1991																1902

		1974		723		1.00										0.53		0.46		0.01		723		902		0.22		0.2212		0.66		0.663		723		655		1023		723		1215																1403

		1975		768		1.00										0.53		0.46		0.01		768		1478		0.65		0.6547		0.67		0.674		768		696		1478		768		3321		LN most recent years				7.51										1506

		1976		316		1.00										0.53		0.46		0.01		316		1878		1.78		1.7822		1.35		1.348		316		330		1875		316		1234						7.73										1216

		1977		1762		1.00										0.53		0.46		0.01		1762		699		-0.92		0.0000		-1.27		0.000		1762		1837		687		1762		437						6.69										495

		1978		1581		1.00										0.53		0.46		0.01		1581		1234		-0.25		0.0000		-0.14		0.000		1581		1811		1230		1581		978						6.64										1368

		1979		90		1.00										0.53		0.46		0.01		90		1232										90		90		1316		90		2398						7.40										1113		12.37

		1980		3072		1.00										0.53		0.46		0.01		3072		3361		0.09		0.0000		-0.30		0.000		3072		3072		3871		3072		2321						7.26										2268		0.74

		1981		542		1.00										0.53		0.46		0.01		542		4937		2.21		2.2092		1.77		1.769		542		535		5501		542		4233						7.36										3178		5.86

		1982		858		1.00										0.53		0.46		0.01		858		2913		1.22		1.2223		0.71		0.714		858		839		3091		858		1707						6.51										1752		2.04

		1983		1672		1.00										0.53		0.46		0.01		1672		2639		0.46		0.0000		0.04		0.000		1672		1681		2860		1672		1884		Inputs:				7.16										1746		1.04

		1984		633		1.00										0.53		0.46		0.01		633		1787		1.04		1.0378		0.54		0.538		633		787		1948		633		1291						6.85										1084		1.71

		1985		6461		1.00										0.53		0.46		0.01		6461		925		-1.94		0.0000		-2.27		0.000		6461		7381		997		6461		556		Census Threshold		1125												665		0.10

		1986		3253		1.00										0.53		0.46		0.01		3253		814		-1.39		0.0000		-1.10		0.000		3253		3419		876		3253		881																1088		0.33

		1987		2530		1.00										0.53		0.46		0.01		2530		1053		-0.88		0.0000		-0.69		0.000		2530		2719		1135		2530		2251																1273		0.50

		1988		2801		1.00										0.53		0.46		0.01		2801		1429		-0.67		0.0000		-0.63		0.000		2801		3061		1539		2801		1335																1491		0.53

		1989		949		0.68										0.53		0.46		0.01		647		1092		0.14		0.1404		0.59		0.590		949		697		1130		949		1475																1711		1.80

		1990		1536		0.82										0.53		0.46		0.01		1253		1232		-0.22		0.0000		0.43		0.000		1536		1352		1245		1536		2433																2368		1.54

		1991		542		0.54										0.53		0.46		0.01		295		1169		0.77		0.7686		1.36		1.356		542		313		1172		542		2211		hatchery eff.		1												2103		3.88

		1992		2395		0.80										0.53		0.46		0.01		1916		1512		-0.46		0.0000		-0.01		0.000		2395		2072		1518		2395		2603																2373		0.99

		1993		1175		0.75										0.53		0.46		0.01		878		2038		0.55		0.0000		0.85		0.000		1175		937		2041		1175		2945																2740		2.33

		1994		1627		0.82										0.53		0.46		0.01		1336		1519		-0.07		0.0000		0.23		0.000		1627		1349		1497		1627		1881																2050		1.26

		1995		1310		0.85										0.53		0.46		0.01		1115		889		-0.39		0.0000		-0.18		0.000		1310		1127		846		1310		1230																1096		0.84

		1996		1717		0.71										0.53		0.46		0.01		1217		1190		-0.37		0.0000		-0.59		0.000		1717		1211		1124		1717		1200																953		0.56

		1997		2440		0.75										0.53		0.46		0.01		1832		1285		-0.64		0.0000		-1.30		0.000		2440		1852		1207		2440		772																664		0.27

		1998		2756		0.83										0.53		0.46		0.01		2277		2026		-0.31		0.0000		-1.01		0.000		2756		2262		1884		2756		814				1582		1125										1006		0.37

		1999		1265		0.64										0.58		0.40		0.02		805		725		-0.56		0.0000		-0.86		0.000		1265		771		675		1265		393																533

		2000		1084		0.71										0.47		0.53		0.00		767		1042		-0.04		-0.0395		0.10		0.098		1084		726		971		1084		965																1196

		2001		1898		0.86										0.49		0.50		0.01		1629												1898		1537

		2002		1581		0.90										0.66		0.33		0.01		1424												1581		1326

		2003		1581		1.00										0.31		0.69		0.01		1574												1581		1462																				0

		2004		678		0.99										0.65		0.35		0.01		673												678		630																				6000

		2005		1310		0.99										0.53		0.46		0.01		1292												1310		1216

		2006		949		0.99										0.53		0.46		0.01		941												949		0

																																																												1125

				1582		0.86																1128.924103967

																												9.1088560886

																												3.3951048951

														75%		1.76												2.8230647709

																																																												887		0.10

														med		1.74																																												1137		0.50

																																																												1139		0.35

		Model																																																										1401		0.60

		O		(2.29 * min ( T, b))		0		Log Normal																				1.1506849315																																1783		1.39

																																																												1788		0.48

																												2.1568265683																																1832		1.03

		Parameter		Point estimate		Min		Max																																																				1837		0.42

		b		1500		10		10000																				0																																1982		2.32

		STAT1		1																																																								2009		0.53

																								0.3333333333				0																																2253		0.66

		0		0		0		0		0																																																		2593		0.80

		0		0		0		0		0																																																		2763		1.26

		0		0		0		0		0																																																		2773		3.78

		0		0		0		0		0																		0																																3797		3.27

		0		0		0		0		0																		0.9612546125																																3936		5.37

		0		0		0		0		0																																																		4137		1.00

		0		0		0		0		0																																																		4340		2.09

																																																												4754		3.00

																																																														1.0022386319



Matheson:
does not include age 6

Parameter for which a profile is to be created



WWMAI

		





YRSAT

		Updated 11_30_06																		Fish/redd		2.1

		uses adjusted redd counts from Prairie (Pratt Fk.), Wallowa, and Whiskey index areas

		For productivity estimate only, not able to expand to entire population																																		HR adj.		HR adj.

		Year		spawners		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj						Adj rtrns

		1970		233		1.00										0.53		0.46		0.01		233		178		-0.268		-0.268		0.015		0.015		233		211		162		233		214		Recent productivity		1.20		1.20		1.18		1.18				1.33		237

		1971		132		1.00										0.53		0.46		0.01		132		144		0.086		0.086		1.256		1.256		132		120		134		132		433		Standard error (ln)		0.17		0.17		0.19		0.19				3.22		463

		1972		247		1.00										0.53		0.46		0.01		247		76		-1.181		-1.181		-0.732		-0.732		247		224		79		247		124										1.72				1.57		119

		1973		121		1.00										0.53		0.46		0.01		121		91		-0.280		-0.280		-0.185		-0.185		121		110		100		121		110		Abundance (geomean)				172								1.10		101

		1974		147		1.00										0.53		0.46		0.01		147		69		-0.750		-0.750		-0.578		-0.578		147		133		77		147		91		Standard error (ln)				0.09								1.19		82

		1975		216		1.00										0.53		0.46		0.01		216		44		-1.582		-1.582		-0.772		-0.772		216		196		44		216		100														2.25		100

		1976		63		1.00										0.53		0.46		0.01		63		74		0.164		0.164		-0.255		-0.255		63		66		74		63		48														0.66		49

		1977		90		1.00										0.53		0.46		0.01		90		120		0.288		0.288		-0.165		-0.165		90		94		118		90		75														0.64		76

		1978		94		1.00										0.53		0.46		0.01		94		108		0.142		0.142		-0.086		-0.086		94		108		107		94		85		LN most recent years				4.61								0.80		86

		1979		42		1.00										0.53		0.46		0.01		42		84		0.688		0.688		1.288		1.288		42		42		94		42		172						4.81								1.82		152

		1980		46		1.00										0.53		0.46		0.01		46		121		0.969		0.969		0.457		0.457		46		46		143		46		86						5.17								0.60		73

		1981		105		1.00										0.53		0.46		0.01		105		172		0.496		0.496		0.234		0.234		105		104		189		105		145						5.25								0.77		133

		1982		138		1.00										0.53		0.46		0.01		138		221		0.470		0.470		-0.124		-0.124		138		135		235		138		130						5.37								0.55		122

		1983		75		1.00										0.53		0.46		0.01		75		241		1.169		1.169		0.751		0.751		75		75		261		75		172						5.42								0.66		159

		1984		92		1.00										0.53		0.46		0.01		92		193		0.741		0.741		0.330		0.330		92		114		210		92		139						5.43								0.66		128

		1985		153		1.00										0.53		0.46		0.01		153		144		-0.058		-0.058		-0.641		-0.641		153		175		156		153		87						5.37								0.56		81

		1986		193		1.00										0.53		0.46		0.01		193		91		-0.751		-0.751		-0.745		-0.745		193		203		98		193		99		Inputs:				5.24								1.01		92

		1987		252		1.00										0.53		0.46		0.01		252		77		-1.188		-1.188		-0.503		-0.503		252		271		83		252		164						4.84								1.98		152

		1988		231		1.00										0.53		0.46		0.01		231		83		-1.029		-1.029		-1.171		-1.171		231		252		89		231		77		Census Threshold		750.000										0.87		72

		1989		157		0.96										0.53		0.46		0.01		151		70		-0.802		-0.802		-0.536		-0.536		157		163		72		157		94														1.31		92

		1990		144		0.97										0.53		0.46		0.01		139		81		-0.579		-0.579		0.091		0.091		144		150		82		144		159														1.95		158

		1991		39		0.91										0.53		0.46		0.01		36		72		0.610		0.610		1.244		1.244		39		38		72		39		135														1.89		135

		1992		130		0.95										0.53		0.46		0.01		124		111		-0.155		-0.155		0.385		0.385		130		134		112		130		192														1.72		191

		1993		37		0.96										0.53		0.46		0.01		35		148		1.388		1.388		1.754		1.754		37		37		148		37		214														1.44		214

		1994		111		1.00										0.53		0.46		0.01		111		183		0.502		0.502		0.730		0.730		111		112		179		111		225		hatchery eff.		1										1.26		230

		1995		46		1.00										0.53		0.46		0.01		46		202		1.480		1.480		1.854		1.854		46		47		192		46		280														1.45		294

		1996		100		1.00										0.53		0.46		0.01		100		220		0.787		0.787		0.853		0.853		100		99		208		100		222														1.07		235

		1997		123		1.00										0.53		0.46		0.01		123		227		0.612		0.612		0.165		0.165		123		124		213		123		136														0.64		145

		1998		176		1.00										0.53		0.46		0.01		176		221		0.228		0.228		-0.610		-0.610		176		175		206		176		89														0.43		96

		1999		191		1.00										0.53		0.46		0.01		191		202		0.054		0.054		-0.487		-0.487		191		183		188		191		109														0.58		117

		2000		214		1.00										0.53		0.46		0.01		214		158		-0.303		-0.303		-0.309		-0.309		214		203		148		214		147														0.99		157

		2001		226		1.00										0.53		0.46		0.01		226												226		213

		2002		228		1.00										0.53		0.46		0.01		228												228		212

		2003		214		1.00										0.53		0.46		0.01		214												214		199

		2004		189		1.00										0.53		0.46		0.01		189												189		177

		2005		126		1.00										0.53		0.46		0.01		126												126		119

				134		0.99

																						172.4310341452

				redds

		1970		111

		1971		63

		1972		118

		1973		58

		1974		70

		1975		103

		1976		30

		1977		43

		1978		45

		1979		20

		1980		22

		1981		50

		1982		66

		1983		36

		1984		44

		1985		73

		1986		92

		1987		120

		1988		110

		1989		75

		1990		69

		1991		19

		1992		62

		1993		18

		1994		53

		1995		22

		1996		48

		1997		59

		1998		84

		1999		91

		2000		102

		2001		108

		2002		109

		2003		102

		2004		90

		2005		60



Matheson:
deleted.  Artifically high R/S

Parameter for which a profile is to be created



YRSAT

		1



Spawners

Adjusted Returns

Wallowa River (combined Prairie and Whisky) Steelhead
Dataset SAR Adjusted

1



YRTOP

		1



Spawners

Adjusted Returns

Wallowa River Steelhead
Dataset SAR Adjusted

1



YRNAC

		Updated 3_3_06

		Imnaha River Steelhead (Camp Creek)

		For evaluation of productivity only, no expansion factor to apply index areas to entire population

				expanded																																HR adj.		HR adj.

		Year		redd counts		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj		adj. rtrns

		1966		227		1										0.53		0.46		0.01		227		113		-0.701		0.000		-1.219		0.000		227		206		102		227		61		Recent productivity		1.499		3.177		1.467		2.858

		1967		227		1										0.53		0.46		0.01		227		79		-1.050		0.000		-1.642		0.000		227		206		72		227		40		Standard error (ln)		0.258		0.236		0.199		0.131

		1968		23		1										0.53		0.46		0.01		23		17		-0.282		-0.282		-0.513		-0.513		23		21		16		23		12										1.81

		1969		50		1										0.53		0.46		0.01		50		20		-0.897		-0.897		-1.014		-1.014		50		45		18		50		16		Abundance (geomean)				68

		1970		97		1										0.53		0.46		0.01		97		19		-1.630		0.000		-1.347		0.000		97		88		17		97		23		Standard error (ln)				0.20

		1971		132		1										0.53		0.46		0.01		132		5		-3.223		0.000		-2.053		0.000		132		120		5		132		16

		1972		21		1										0.53		0.46		0.01		21		7		-1.058		-1.058		-0.609		-0.609		21		19		8		21		12

		1973		13		1										0.53		0.46		0.01		13		18		0.316		0.316		0.411		0.411		13		12		20		13		22

		1974		29		1										0.53		0.46		0.01		29		29		-0.016		-0.016		0.156		0.156		29		26		30		29		36		LN most recent years				3.50

		1975		8		1										0.53		0.46		0.01		8		51		1.853		1.853		2.663		2.663		8		7		51		8		115						3.69

		1976		2		1										0.53		0.46		0.01		2		46		3.143		3.143		2.725		2.725		2		2		46		2		30						4.16

		1977		13		1										0.53		0.46		0.01		13		17		0.285		0.285		-0.168		-0.168		13		14		17		13		11						3.18

		1978		23		1										0.53		0.46		0.01		23		25		0.078		0.078		-0.150		-0.150		23		26		25		23		20						4.49

		1979		34		1										0.53		0.46		0.01		34		33		-0.025		-0.025		0.575		0.575		34		34		37		34		67						4.33

		1980		71		1										0.53		0.46		0.01		71		54		-0.271		0.000		-0.783		0.000		71		71		63		71		38						4.79						32		0.60

		1981		19		1										0.53		0.46		0.01		19		86		1.512		1.512		1.250		1.250		19		19		95		19		73						5.31						66		0.77

		1982		15		1										0.53		0.46		0.01		15		111		2.002		2.002		1.408		1.408		15		15		118		15		65		Inputs:				4.66						61		0.55

		1983		36		1										0.53		0.46		0.01		36		169		1.548		1.548		1.130		1.130		36		36		184		36		121						4.16						111		0.66

		1984		29		1										0.53		0.46		0.01		29		176		1.804		1.804		1.393		1.393		29		36		192		29		127		Census Threshold		55.000								117		0.66

		1985		82		1										0.53		0.46		0.01		82		148		0.592		0.000		0.009		0.000		82		94		160		82		89												83		0.56

		1986		90		1										0.53		0.46		0.01		90		107		0.177		0.000		0.183		0.000		90		95		115		90		116												108		1.01

		1987		133		1										0.53		0.46		0.01		133		33		-1.386		0.000		-0.701		0.000		133		143		35		133		70												66		1.98

		1988		211		1										0.53		0.46		0.01		211		45		-1.535		0.000		-1.677		0.000		211		231		49		211		42												39		0.87

		1989		137		1										0.53		0.46		0.01		137		77		-0.577		0.000		-0.310		0.000		137		148		80		137		105												100		1.31

		1990		163		1										0.53		0.46		0.01		163		54		-1.105		0.000		-0.435		0.000		163		176		55		163		107		hatchery eff.		1								106		1.95

		1991		46		1										0.53		0.46		0.01		46		29		-0.449		-0.449		0.186		0.186		46		49		29		46		56												55		1.89

		1992		18		1										0.53		0.46		0.01		18		37		0.708		0.708		1.247		1.247		18		19		37		18		63												63		1.72

		1993		76		1										0.53		0.46		0.01		76		51		-0.399		0.000		-0.032		0.000		76		81		51		76		74												74		1.44

		1994		79		1										0.53		0.46		0.01		79		46		-0.548		0.000		-0.320		0.000		79		80		45		79		56												57		1.26

		1995		26		1										0.53		0.46		0.01		26		55		0.743		0.743		1.117		1.117		26		26		52		26		75												79		1.45

		1996		33		1										0.53		0.46		0.01		33		83		0.925		0.925		0.991		0.991		33		33		79		33		84												89		1.07

		1997		40		1										0.53		0.46		0.01		40		98		0.891		0.891		0.445		0.445		40		40		91		40		58												62		0.64

		1998		64		1										0.53		0.46		0.01		64		158		0.906		0.000		0.067		0.000		64		64		147		64		64				375								68		0.43

		1999		24		1										0.53		0.46		0.01		24		157		1.877		1.877		1.335		1.335		24		23		146		24		85												91		0.58

		2000		89		1										0.53		0.46		0.01		89												89		84

		2001		76		1										0.53		0.46		0.01		76												76		72

		2002		120		1										0.53		0.46		0.01		120												120		112

		2003		203		1										0.53		0.46		0.01		203												203		189

		2004		106		1										0.53		0.46		0.01		106												106		99

		2005		64		1										0.53		0.46		0.01		64												64		60

				55



Matheson:
expanded redds (redds*2.1) for combined 3 index areas.  NOT expanded to a total-population estimate)



YRUMA

		Updated 4/20/07

		Fifteenmile Steelhead

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		484		1						0.79										484		383		176		-0.24		0.0000		-1.014		0.000		484		553		413		484		189		Recent productivity		1.170		1.684		1.270		1.817		176		0.363

		1986		1109		1						0.42										1109		470		443		-0.86		0.0000		-0.917		0.000		1109		1165		506		1109		477		Standard error (ln)		0.189		0.291		0.174		0.202		443		0.400

		1987		1144		1						0.37										1144		424		922		-0.99		0.0000		-0.215		0.000		1144		1229		454		1144		989										3.14		922		0.806

		1988		340		1						1.56		0.08								340		529		524		0.44		0.4428		0.433		0.433		340		371		570		340		565		Abundance (geomean)				703						524		1.542

		1989		333		1						0.76		0.08		0.66						333		252		242		-0.28		-0.2767		-0.317		-0.317		333		358		263		333		252		Standard error (ln)				0.21						242		0.729

		1990		542		1						0.78		0.08		0.66		0.24				542		423		1196		-0.25		0.0000		0.791		0.000		542		585		428		542		1212												1196		2.206

		1991		291		1						0.91		0.08		0.66		0.24		0.02		291		265		618		-0.09		-0.0949		0.753		0.753		291		309		266		291		622												618		2.122

		1992		611		1						0.73		0.02		0.66		0.29		0.03		611		446		838		-0.32		0.0000		0.316		0.000		611		661		446		611		838												838		1.371

		1993		257		1						1.72		0.10		0.48		0.38		0.05		257		443		524		0.54		0.5437		0.711		0.711		257		275		445		257		525		LN most recent years				6.142						524		2.035

		1994		456		1						0.75		0.03		0.72		0.24		0.01		456		344		369		-0.28		0.0000		-0.213		0.000		456		461		336		456		360						6.021						369		0.808

		1995		257		1						2.21		0.15		0.59		0.23		0.03		257		569		697		0.79		0.7931		0.996		0.996		257		260		544		257		667						5.444						697		2.708

		1996		465		1						2.62		0.11		0.68		0.19		0.02		465		1216		1255		0.96		0.0000		0.993		0.000		465		462		1152		465		1189						6.738						1255		2.699

		1997		412		1						2.01		0.05		0.71		0.21		0.03		412		830		633		0.70		0.0000		0.430		0.000		412		416		778		412		594						6.830						633		1.537

		1998		231		1						5.58		0.06		0.63		0.29		0.02		231		1292		633		1.72		1.7196		1.007		1.007		231		230		1203		231		590						6.485						633		2.737

		1999		844		1						1.64		0.22		0.54		0.21		0.04		844		1385		717		0.49		0.0000		-0.164		0.000		844		808		1290		844		668						7.259						717		0.849

		2000		925		1								0.01		0.89		0.10		0.00		925														925		876												7.107

		2001		655		1								0.03		0.68		0.27		0.02		655														655		618								Inputs:				7.561

		2002		1421		1								0.08		0.66		0.24		0.02		1421														1421		1323												5.960

		2003		1220		1								0.08		0.66		0.24		0.02		1220														1220		1134								Census Threshold		375.000

		2004		1922		1								0.08		0.66		0.24		0.02		1922														1922		1799

		2005		388		1								0.08		0.66		0.24		0.02		388														388		365

				456																		967.1733059397

																																														Hatchery Eff.		1

																																										456		375

																																																130		3.547

																																																130		4.063

		Model																																														196		2.535

		O		(1.49 * min ( T, b))		0		Log Normal																																								223		1.714

																																																225		0.683

																																																251		0.985

		Parameter		Point estimate		Min		Max																																								271		2.350

		b		1000		10		10000																																		0.625						348		2.955

		STAT1		1																																												366		0.798

																																																379		1.194

																																																435		0.303

		0		0		0		0		0																																						479		1.848

		0		0		0		0		0																																						617		1.135

		0		0		0		0		0																																						791		0.470

		0		0		0		0		0																																						852		0.687

		0		0		0		0		0

		0		0		0		0		0																																								1.4894211653
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YRUMA

		



Brd to spawner

Returns (spawners)

Fifteenmile Steelhead



Upper C sthd ages

		

		Deschutes River Eastside from Eric Tinus, 6_19_07

		Deschutes Eastside Steelhead

																																								HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1990		1466		0.87						0.29		0.07		0.57		0.30		0.05		0.01		1270		432		1224		-1.22		0.000		-0.180		0.000		1466		1369		429		1466		432		Recent productivity		1.204		1.620		1.378		1.875		1224		0.835

		1991		1862		0.88						0.24		0.07		0.57		0.30		0.05		0.01		1640		447		1044		-1.43		0.000		-0.578		0.000		1862		1741		446		1862		447		Standard error (ln)		0.317		0.211		0.211		0.236		1044		0.561

		1992		1158		0.82						0.47		0.07		0.57		0.30		0.05		0.01		948		549		1033		-0.75		0.000		-0.115		0.000		1158		1025		536		1158		549										2.35		1033		0.892

		1993		583		0.51						1.23		0.07		0.57		0.30		0.05		0.01		299		718		848		0.21		0.208		0.375		0.375		583		319		703		583		718		Abundance (geomean)				1599				4.54		848		1.455

		1994		635		0.70						1.41		0.07		0.57		0.30		0.05		0.01		442		893		956		0.34		0.341		0.410		0.410		635		446		786		635		893		Standard error (ln)				0.32						956		1.506

		1995		740		0.59						2.45		0.07		0.57		0.30		0.05		0.01		436		1815		2224		0.90		0.898		1.101		1.101		740		441		1684		740		1815												2224		3.006

		1996		953		0.43						3.97		0.07		0.57		0.30		0.05		0.01		407		3786		3907		1.38		0.000		1.411		0.000		953		405		3536		953		3786												3907		4.101

		1997		1829		0.46						3.53		0.07		0.57		0.30		0.05		0.01		841		6448		4922		1.26		0.000		0.990		0.000		1829		850		6047		1829		6448												4922		2.692

		1998		1921		0.21						2.36		0.07		0.57		0.30		0.05		0.01		401		4542		2227		0.86		0.000		0.148		0.000		1921		398		4224		1921		4542						6.008						2227		1.159

		1999		2397		0.61						1.35		0.07		0.57		0.30		0.05		0.01		1472		3236		1675		0.30		0.000		-0.358		0.000		2397		1409		3012		2397		3236						6.734						1675		0.699

		2000		3341		0.49								0.07		0.57		0.30		0.05		0.01		1627														3341		1540												5.994

		2001		9801		0.84								0.07		0.57		0.30		0.05		0.01		8274														9801		7808												7.294

		2002		5957		0.78								0.07		0.57		0.30		0.05		0.01		4665														5957		4344												7.394

		2003		4888		0.82								0.07		0.57		0.30		0.05		0.01		3984														4888		3702												9.021

		2004		2754		0.71								0.07		0.57		0.30		0.05		0.01		1945														2754		1820												8.448

		2005		1274		0.87								0.07		0.57		0.30		0.05		0.01		1114														1274		1049												8.290

																																																				7.573

																																																				7.016

		median		1312		0.62																		3195.3144766874																								Census Threshold		750.000

																																																Hatchery eff.		1

		need to figure out census value!!!!!!!!!!!!1

																																																1312		750

		Model

		O		(1.02 * min ( T, b))		0		Log Normal																																										723		1.020

																																																		729		1.020

																																																		840		2.486

		Parameter		Point estimate		Min		Max																																										1027		3.952

		b		1500		10		10000																																										1313		0.775

		STAT1		1																																														1767		0.796

																																																		1795		1.441

																																																		1887		2.756

		0		0		0		0		0																																								1993		1.098

		0		0		0		0		0																																								2122		0.537
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Parameter for which a profile is to be created



Upper C sthd ages

		



Brd to spawner

Returns (spawners)

Deschutes Eastside Steelhead



UCWEN

		Updated 6_19_07

		Deschutes Westside Steelhead

		Deschutes River Westside from Eric Tinus, 6_19_07

																																								HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1978																																														Recent productivity		0.918		1.108		0.843		1.047

		1979																																														Standard error (ln)		0.181		0.189		0.161		0.154		adj. returns

		1980		436		0.94						1.57		0.07		0.57		0.30		0.05		0.01		410		683		345		0.45		0.449		-0.235		-0.235		436		410		797		436		683										1.75		345		0.7909580113

		1981		577		0.96						1.39		0.07		0.57		0.30		0.05		0.01		556		804		549		0.33		0.332		-0.050		-0.050		577		549		893		577		804						456						549		0.9514300729

		1982		839		0.97						0.94		0.07		0.57		0.30		0.05		0.01		816		789		360		-0.06		0.000		-0.845		0.000		839		798		838		839		789						0.22						360		0.4294914086

		1983		362		0.93						2.39		0.07		0.57		0.30		0.05		0.01		337		864		453		0.87		0.871		0.224		0.224		362		339		927		362		864												453		1.2513811076

		1984		701		0.88						0.89		0.07		0.57		0.30		0.05		0.01		616		626		405		-0.11		-0.113		-0.549		-0.549		701		766		678		701		626												405		0.5775732465

		1985		929		0.95						0.50		0.07		0.57		0.30		0.05		0.01		882		461		212		-0.70		0.000		-1.478		0.000		929		1007		493		929		461												212		0.2280082451

		1986		711		0.94						0.52		0.07		0.57		0.30		0.05		0.01		667		373		351		-0.65		-0.646		-0.704		-0.704		711		701		400		711		373						4.681						351		0.4944685921

		1987		1198		0.86						0.24		0.07		0.57		0.30		0.05		0.01		1026		289		629		-1.42		0.000		-0.644		0.000		1198		1103		307		1198		289						5.750						629		0.5249968957

		1988		898		0.76						0.31		0.07		0.57		0.30		0.05		0.01		683		280		277		-1.17		0.000		-1.177		0.000		898		747		299		898		280						5.913						277		0.3082157384

		1989		513		0.91						0.32		0.07		0.57		0.30		0.05		0.01		469		163		156		-1.15		-1.147		-1.187		-1.187		513		505		169		513		163						5.669						156		0.3051113685

		1990		486		0.90						0.38		0.07		0.57		0.30		0.05		0.01		435		185		523		-0.97		-0.966		0.075		0.075		486		469		184		486		185						6.140						523		1.0774701846

		1991		299		0.80						0.55		0.07		0.57		0.30		0.05		0.01		240		163		381		-0.61		-0.605		0.242		0.242		299		255		161		299		163						6.633						381		1.2736803215

		1992		525		0.72						0.36		0.07		0.57		0.30		0.05		0.01		380		189		355		-1.02		-1.022		-0.391		-0.391		525		411		187		525		189						6.850						355		0.6765215092

		1993		163		0.70						1.95		0.07		0.57		0.30		0.05		0.01		114		317		374		0.67		0.667		0.834		0.834		163		122		313		163		317						7.157						374		2.3013843064

		1994		284		0.73						1.24		0.07		0.57		0.30		0.05		0.01		206		351		375		0.21		0.212		0.280		0.280		284		208		337		284		351						6.178						375		1.3230831743

		1995		249		0.68						1.52		0.07		0.57		0.30		0.05		0.01		170		378		463		0.42		0.415		0.618		0.618		249		172		351		249		378						6.254						463		1.8559770422

		1996		154		0.70						3.72		0.07		0.57		0.30		0.05		0.01		108		573		591		1.31		1.315		1.346		1.346		154		107		529		154		573		Census Threshold		750.000								591		3.8436573315

		1997		417		0.75						1.96		0.07		0.57		0.30		0.05		0.01		314		818		624		0.67		0.673		0.403		0.403		417		318		763		417		818												624		1.49570491

		1998		648		0.57						1.55		0.07		0.57		0.30		0.05		0.01		370		1005		493		0.44		0.439		-0.274		-0.274		648		367		931		648		1005												493		0.7606053398

		1999		452		0.64						2.14		0.07		0.57		0.30		0.05		0.01		290		968		501		0.76		0.762		0.104		0.104		452		277		901		452		968												501		1.1094778492

		2000		653		0.71								0.07		0.57		0.30		0.05		0.01		464														653		439

		2001		914		0.83								0.07		0.57		0.30		0.05		0.01		760														914		717

		2002		1226		0.77								0.07		0.57		0.30		0.05		0.01		944														1226		879								Hatchery Eff.		1

		2003		1548		0.83								0.07		0.57		0.30		0.05		0.01		1283														1548		1192

		2004		611		0.79								0.07		0.57		0.30		0.05		0.01		482														611		451

		2005		594		0.88								0.07		0.57		0.30		0.05		0.01		520														594		490

				499		0.75																		745.6166417129

																																																		499		563

																														410

		Model

		O		(1.04 * min ( T, b))		0		Log Normal																																														157		3.8859090319

																																																						169		2.2612033381

																																																						257		1.8918956832

		Parameter		Point estimate		Min		Max																																														297		1.3221664495

		b		1500		10		10000																																														307		1.2628736841

		STAT1		1																																																		371		1.2363222514

																																																						424		1.5180459545

																																																						450		0.788779536

		0		0		0		0		0																																												493		1.0914211827

		0		0		0		0		0																																												493		1.043918964

		0		0		0		0		0																																												518		0.3105348292

		0		0		0		0		0																																												540		0.6670795251

		0		0		0		0		0																																												592		0.9559103089

		0		0		0		0		0																																												687		0.731965374

		0		0		0		0		0																																												725		0.5647772704

																																																						737		0.4827416065

																																																						879		0.42001685

		0		0																																																		920		0.3067859736

		10		0																																																		961		0.2221685388

		20		0																																																		1221		0.524508264

		30		0

		40		0

		50		0																																																				1.1868428767

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		315		0

		400		0

		440		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



UCWEN

		



Brd to spawner

Returns (spawners)

Deschutes Westside Steelhead



UCWEN (hf=.3 same yrs)

		Updated 2_7_06

		John Day Lower Mainstem

		JDLMT -best				from Carmichael 10/14/05

						*disregards brood year 1979																																HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns		Adj. Brd Ret		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		3180		1.00								0.452		0.449		0.096		0.003		3180																								Recent productivity		1.242		2.851		1.176		2.990

		1966		6981		1.00								0.452		0.449		0.096		0.003		6981																								Standard error (ln)		0.288		0.342		0.242		0.235

		1967		5546		1.00								0.452		0.449		0.096		0.003		5546																																1.86

		1968		3784		1.00								0.452		0.449		0.096		0.003		3784		1518		1518																				Abundance (geomean)				1800

		1969		2981		1.00								0.452		0.449		0.096		0.003		2981		1906		1906																				Standard error (ln)				0.29

		1970		4648		1.00								0.452		0.449		0.096		0.003		4648		3193		3193

		1971				1.00								0.452		0.449		0.096		0.003				3520		3520

		1972		1378		1.00								0.452		0.449		0.096		0.003		1378		1569		1569

		1973		1635		1.00								0.452		0.449		0.096		0.003		1635		1444		1444																				LN most recent years				6.948

		1974		1512		1.00								0.452		0.449		0.096		0.003		1512		1716		1716																								6.815

		1975		4991		1.00								0.452		0.449		0.096		0.003		4991		1334		1334				0.000																				6.438

		1976		2797		1.00								0.452		0.449		0.096		0.003		2797		2309		2309				0.000																				7.547

		1977				1.00								0.452		0.449		0.096		0.003				2043		2043				0.000																				8.617

		1978		3176		1.00								0.452		0.449		0.096		0.003		3176		1781		1267																T		O						8.622

		1979		111		1.00								0.452		0.449		0.096		0.003		111		1946		3772		2.865		2.865		3.527		3.527		111		110		2195		111		4255						8.741

		1980		2329		1.00								0.452		0.449		0.096		0.003		2329		2749		1388		0.166		0.000		-0.518		0.000		2329		2329		3159		2329		1595						7.666						1387.601274712		0.5957351059

		1981		2420		1.00								0.452		0.449		0.096		0.003		2420		5525		3773		0.825		0.000		0.444		0.000		2420		2391		5935		2420		4053		Inputs:				7.230						3772.5612530879		1.5589261467

		1982		1714		1.00								0.452		0.449		0.096		0.003		1714		8654		3955		1.619		0.000		0.836		0.000		1714		1677		9230		1714		4218						6.334						3955.2797407188		2.3074312305

		1983		1815		1.00								0.452		0.449		0.096		0.003		1815		7493		3924		1.418		0.000		0.771		0.000		1815		1825		8098		1815		4241		Census Threshold		1688.000								3924.0696289184		2.1620447703

		1984		1916		1.00								0.452		0.449		0.096		0.003		1916		3776		2442		0.679		0.000		0.243		0.000		1916		2381		4107		1916		2656												2442.0793297484		1.2746960785

		1985		2521		1.00								0.452		0.449		0.096		0.003		2521		2154		989		-0.157		0.000		-0.936		0.000		2521		2880		2319		2521		1065												988.7819119366		0.3922482254

		1986		7468		1.00								0.452		0.449		0.096		0.003		7468		1716		1618		-1.471		0.000		-1.530		0.000		7468		7849		1842		7468		1736												1617.8984149416		0.2166351542

		1987		10557		1.00								0.452		0.449		0.096		0.003		10557		1515		3297		-1.942		0.000		-1.164		0.000		10557		11345		1625		10557		3538												3297.1051153771		0.3123141003

		1988		5546		1.00								0.452		0.449		0.096		0.003		5546		1348		1335		-1.415		0.000		-1.424		0.000		5546		6060		1447		5546		1433												1334.8842077798		0.2407029366

		1989		2366		1.00								0.452		0.449		0.096		0.003		2366		774		744		-1.117		0.000		-1.157		0.000		2366		2548		808		2366		776		hatchery eff.		1								744.0454216732		0.3145165076

		1990		2133		1.00								0.452		0.449		0.096		0.003		2133		703		1990		-1.110		0.000		-0.070		0.000		2133		2300		709		2133		2006												1989.6322722795		0.9327901645

		1991		1264		1.00								0.452		0.449		0.096		0.003		1264		898		2096		-0.342		-0.342		0.506		0.506		1264		1343		900		1264		2101												2095.7954328037		1.6579212484

		1992		1917		0.99								0.452		0.449		0.096		0.003		1889		945		1777		-0.707		0.000		-0.076		0.000		1917		2042		947		1917		1779												1776.7392114571		0.927048661

		1993		986		0.99								0.452		0.449		0.096		0.003		972		892		1054		-0.100		-0.100		0.066		0.066		986		1039		886		986		1047												1053.6513179138		1.0687035081

		1994		593		0.97								0.452		0.449		0.096		0.003		577		1682		1801		1.042		1.042		1.111		1.111		593		583		1614		593		1729												1800.6264107582		3.0367540008

		1995		806		0.94								0.452		0.449		0.096		0.003		755		3890		4765		1.575		1.575		1.778		1.778		806		764		3690		806		4520												4765.1152376392		5.9154921778

		1996		1115		0.93								0.452		0.449		0.096		0.003		1041		5597		5776		1.613		1.613		1.645		1.645		1115		1035		5281		1115		5451												5776.3297170002		5.1789330745

		1997		960		0.95								0.452		0.449		0.096		0.003		911		5527		4218		1.750		1.750		1.480		1.480		960		921		5177		960		3951												4218.3800985644		4.392126501

		1998		652		0.96								0.452		0.449		0.096		0.003		625		3929		1926		1.795		1.795		1.082		1.082		652		621		3648		652		1788												1926.0407948155		2.9520397477

		1999		1933		0.98								0.452		0.449		0.096		0.003		1894														1933		1814

		2000		6058		0.91								0.452		0.449		0.096		0.003		5524														6058		5230										1916

		2001		6096		0.91								0.452		0.449		0.096		0.003		5553														6096		5240

		2002		7231		0.87								0.452		0.449		0.096		0.003		6257														7231		5826										1687.5

		2003		2512		0.85								0.452		0.449		0.096		0.003		2134														2512		1983

		2004		1688		0.82								0.452		0.449		0.096		0.003		1380														1688		1291

		2005		671		0.84								0.452		0.449		0.096		0.003		563														671		531

				1916		0.90

				7231		0.82																2249.755247813																																		593		3.0367540008

				652																																																				652		2.9520397477

				2000.5018234122																		6257																																		806		5.9154921778

																						563																																		960		4.392126501

		Model										effective capacity				0						1800.2352076013																																		986		1.0687035081

		O		(2.99 * min ( T, b))		0		Log Normal																																																1115		5.1789330745

																																																								1264		1.6579212484

																																																								1714		2.3074312305

		Parameter		Point estimate		Min		Max																																																1815		2.1620447703

		b		1000		10		10000																																																1916		1.2746960785

		STAT1		1																																																				1917		0.927048661

																																																								2133		0.9327901645

																																																								2329		0.5957351059

		0		0		0		0		0																																														2366		0.3145165076

		0		0		0		0		0																																														2420		1.5589261467

		0		0		0		0		0																																														2521		0.3922482254

		0		0		0		0		0																																														5546		0.2407029366

		0		0		0		0		0																																														7468		0.2166351542

		0		0		0		0		0																																														10557		0.3123141003

		0		0		0		0		0

																																																										1.7207238664

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		250		0.000

		300		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		1750		0.000

		2050		0.000

		4000		0.000



Parameter for which a profile is to be created



UCWEN (hf=.3 same yrs)

		



Brd to spawner

Returns (spawners)

John Day Lower Mainstem



UCWEN (Heff=0.3)

		Updated 2_7_06

		John Day North Fork

		JDNFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965												0.452		0.449		0.096		0.003																										Recent productivity		1.171		2.069		1.150		2.411

		1966		10235		1.00								0.452		0.449		0.096		0.003		10235																								Standard error (ln)		0.232		0.117		0.269		0.218

		1967		5928		1.00								0.452		0.449		0.096		0.003		5928																																1.81

		1968		2490		1.00								0.452		0.449		0.096		0.003		2490																								Abundance (geomean)				1740

		1969		5311		1.00								0.452		0.449		0.096		0.003		5311																								Standard error (ln)				0.13

		1970		2371		1.00								0.452		0.449		0.096		0.003		2371

		1971												0.452		0.449		0.096		0.003

		1972		3003		1.00								0.452		0.449		0.096		0.003		3003

		1973		1362		1.00								0.452		0.449		0.096		0.003		1362		1796		1796																				LN most recent years				7.591

		1974												0.452		0.449		0.096		0.003				1444		1444																								6.868

		1975												0.452		0.449		0.096		0.003				1762		1762																								6.886

		1976		2371		1.00								0.452		0.449		0.096		0.003		2371		2504		2504																								7.394

		1977		1940		1.00								0.452		0.449		0.096		0.003		1940		2303		2303																T		O						7.670

		1978		1868		1.00								0.452		0.449		0.096		0.003		1868		1719		1222		-0.083		0.000		-0.424		0.000		1868		2139		1716		1868		1221						7.710

		1979		757		1.00								0.452		0.449		0.096		0.003		757		1358		2633		0.585		0.585		1.247		1.247		757		754		1511		757		2929						8.145						2633.3076201385		3.478337905

		1980		2633		1.00								0.452		0.449		0.096		0.003		2633		3167		1599		0.185		0.000		-0.499		0.000		2633		2632		3606		2633		1820						7.922						1598.9318175216		0.6073496378

		1981		2390		1.00								0.452		0.449		0.096		0.003		2390		5041		3442		0.746		0.000		0.365		0.000		2390		2361		5527		2390		3774		Inputs:				7.191						3442.360340521		1.4403316479

		1982		2473		1.00								0.452		0.449		0.096		0.003		2473		4598		2101		0.620		0.000		-0.163		0.000		2473		2420		4893		2473		2237						7.239						2101.4980855525		0.8496777551

		1983		1153		1.00								0.452		0.449		0.096		0.003		1153		3383		1772		1.077		0.000		0.430		0.000		1153		1159		3657		1153		1915		Census Threshold		1125.000								1771.9157123579		1.5373551861

		1984		704		1.00								0.452		0.449		0.096		0.003		704		1521		984		0.770		0.770		0.334		0.334		704		875		1657		704		1071												983.677363362		1.3970348741

		1985		5264		1.00								0.452		0.449		0.096		0.003		5264		522		240		-2.310		0.000		-3.089		0.000		5264		6014		562		5264		258												239.8755103042		0.0455680164

		1986		4895		1.00								0.452		0.449		0.096		0.003		4895		563		531		-2.163		0.000		-2.222		0.000		4895		5145		604		4895		570												530.6301573258		0.1083959205

		1987		4754		1.00								0.452		0.449		0.096		0.003		4754		1240		2699		-1.344		0.000		-0.566		0.000		4754		5109		1336		4754		2908												2699.3824604784		0.5678454125

		1988		2603		1.00								0.452		0.449		0.096		0.003		2603		1460		1446		-0.579		0.000		-0.588		0.000		2603		2845		1566		2603		1551												1445.8071693898		0.5553403491

		1989		687		1.00								0.452		0.449		0.096		0.003		687		925		889		0.298		0.298		0.258		0.258		687		740		957		687		920		hatchery eff.		1								889.1348951687		1.294652078

		1990		369		1.00								0.452		0.449		0.096		0.003		369		955		2703		0.951		0.951		1.992		1.992		369		398		962		369		2723												2703.2606518398		7.3294114555

		1991		415		1.00								0.452		0.449		0.096		0.003		415		1274		2973		1.122		1.122		1.969		1.969		415		441		1273		415		2971												2972.84242539		7.1647418546

		1992		2185		0.99								0.452		0.449		0.096		0.003		2154		1425		2679		-0.427		0.000		0.204		0.000		2185		2328		1424		2185		2677												2678.6238904307		1.225953946

		1993		867		0.99								0.452		0.449		0.096		0.003		855		1036		1224		0.178		0.178		0.345		0.345		867		914		1031		867		1218												1224.4490061846		1.4119013523

		1994		1078		0.97								0.452		0.449		0.096		0.003		1050		1385		1483		0.251		0.251		0.319		0.319		1078		1060		1340		1078		1435												1483.1341098175		1.376162787

		1995		683		0.94								0.452		0.449		0.096		0.003		640		1922		2355		1.035		1.035		1.238		1.238		683		647		1827		683		2238												2354.5052448648		3.4487320034

		1996		2122		0.93								0.452		0.449		0.096		0.003		1981		2309		2383		0.084		0.000		0.116		0.000		2122		1970		2178		2122		2247												2383.096573284		1.1228701608

		1997		1013		0.95								0.452		0.449		0.096		0.003		961		2823		2155		1.025		1.025		0.755		0.755		1013		971		2641		1013		2016												2154.7244958609		2.1278736233

		1998		1021		0.96								0.452		0.449		0.096		0.003		978		2930		1437		1.054		1.054		0.341		0.341		1021		972		2723		1021		1335												1436.5740762055		1.4065334219

		1999		1660		0.98								0.452		0.449		0.096		0.003		1626														1660		1557										1115		1125

		2000		2350		0.91								0.452		0.449		0.096		0.003		2143														2350		2028

		2001		2448		0.91								0.452		0.449		0.096		0.003		2230														2448		2104

		2002		3828		0.90								0.452		0.449		0.096		0.003		3444														3828		3207

		2003		3093		0.89								0.452		0.449		0.096		0.003		2758														3093		2562																369		7.3294114555

		2004		1527		0.87								0.452		0.449		0.096		0.003		1328														1527		1243																415		7.1647418546

		2005		1602		0.87								0.452		0.449		0.096		0.003		1393														1602		1312																683		3.4487320034

																																																						687		1.294652078

				1115.15		0.92																2082.60																																704		1.3970348741

																																																						757		3.478337905

																																																						867		1.4119013523

																																																						1013		2.1278736233

		Model										effective capacity				0																																						1021		1.4065334219

		O		(2.41 * min ( T, b))		0		Log Normal																																														1078		1.376162787

																																																						1153		1.5373551861

																																																						2122		1.1228701608

		Parameter		Point estimate		Min		Max																																														2185		1.225953946

		b		1000		10		10000																																														2390		1.4403316479

		STAT1		1																																																		2473		0.8496777551

																																																						2603		0.5553403491

																																																						2633		0.6073496378

		0		0		0		0		0																																												4754		0.5678454125

		0		0		0		0		0																																												4895		0.1083959205

		0		0		0		0		0																																												5264		0.0455680164

		0		0		0		0		0

		0		0		0		0		0																																														2.0301092218
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Matheson:
do not include this year, very high R/S value

Parameter for which a profile is to be created



UCWEN (Heff=0.3)

		



Brd to spawner

Returns (spawners)

John Day North Fork



UCMET

		Updated 2_7_06

		John Day Upper Mainstem

		JDUMA -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		1308		1								0.452		0.449		0.096		0.003		1308																								Recent productivity		1.065		2.231		1.046		2.137

		1966		5169		1								0.452		0.449		0.096		0.003		5169																								Standard error (ln)		0.233		0.231		0.206		0.329

		1967		4097		1								0.452		0.449		0.096		0.003		4097																																1.89

		1968		1420		1								0.452		0.449		0.096		0.003		1420		1377		1377																				Abundance (geomean)				524

		1969		1724		1								0.452		0.449		0.096		0.003		1724		1045		1045																				Standard error (ln)				0.14

		1970		1992		1								0.452		0.449		0.096		0.003		1992		1108		1108

		1971												0.452		0.449		0.096		0.003				1309		1309

		1972		1747		1								0.452		0.449		0.096		0.003		1747		1615		1615

		1973		1097		1								0.452		0.449		0.096		0.003		1097		1482		1482																				LN most recent years				5.889

		1974		951		1								0.452		0.449		0.096		0.003		951		685		685																								5.831

		1975		1239		1								0.452		0.449		0.096		0.003		1239		630		630																								6.557

		1976		1199		1								0.452		0.449		0.096		0.003		1199		861		861																								5.787

		1977		2157		1								0.452		0.449		0.096		0.003		2157		773		773																T		O						6.341

		1978		1078		1								0.452		0.449		0.096		0.003		1078		912		649		-0.167		0.000		-0.508		0.000		1078		1235		935		1078		665						6.335

		1979		215		1								0.452		0.449		0.096		0.003		215		1168		2265		1.692		1.692		2.354		2.354		215		214		1326		215		2571						7.204						2265.0496604461		10.5308077218

		1980		1031		1								0.452		0.449		0.096		0.003		1031		1808		913		0.562		0.000		-0.122		0.000		1031		1031		2088		1031		1054						6.605						912.5917988085		0.8852546292

		1981		701		1								0.452		0.449		0.096		0.003		701		2790		1905		1.381		1.381		0.999		0.999		701		693		3029		701		2069		Inputs:				6.284						1905.2830020187		2.7163150654

		1982		801		1								0.452		0.449		0.096		0.003		801		3470		1586		1.466		0.000		0.683		0.000		801		784		3701		801		1692						5.786						1585.7739025453		1.9794035609

		1983		964		1								0.452		0.449		0.096		0.003		964		3576		1873		1.311		0.000		0.664		0.000		964		970		3878		964		2031		Census Threshold		750.000								1872.8690947837		1.9421416737

		1984		1150		1								0.452		0.449		0.096		0.003		1150		2419		1564		0.743		0.000		0.307		0.000		1150		1430		2636		1150		1704												1564.3304954823		1.3598153732

		1985		2143		1								0.452		0.449		0.096		0.003		2143		1060		487		-0.704		0.000		-1.482		0.000		2143		2448		1142		2143		524												486.751631526		0.2271575278

		1986		3275		1								0.452		0.449		0.096		0.003		3275		1169		1102		-1.030		0.000		-1.089		0.000		3275		3442		1255		3275		1184												1102.4919180641		0.3366557085

		1987		3520		1								0.452		0.449		0.096		0.003		3520		1315		2862		-0.985		0.000		-0.207		0.000		3520		3783		1413		3520		3076												2862.2836368543		0.813094214

		1988		4235		1								0.452		0.449		0.096		0.003		4235		1209		1198		-1.253		0.000		-1.263		0.000		4235		4627		1298		4235		1285												1197.5242478092		0.2827996959

		1989		839		1								0.452		0.449		0.096		0.003		839		680		654		-0.209		0.000		-0.249		0.000		839		903		701		839		674		hatchery eff.		1								653.8751771299		0.7797693761

		1990		1321		1								0.452		0.449		0.096		0.003		1321		545		1542		-0.886		0.000		0.154		0.000		1321		1425		550		1321		1556												1541.7513990146		1.1667919427

		1991		853		1								0.452		0.449		0.096		0.003		853		281		655		-1.112		0.000		-0.265		0.000		853		906		281		853		656												654.8604945195		0.7674847809

		1992		1979		0.99								0.452		0.449		0.096		0.003		1950		385		723		-1.637		0.000		-1.006		0.000		1979		2108		385		1979		724												723.2002717143		0.365508869

		1993		535		0.99								0.452		0.449		0.096		0.003		528		503		595		-0.061		-0.061		0.106		0.106		535		564		501		535		593												594.664821088		1.1115784709

		1994		968		0.97								0.452		0.449		0.096		0.003		943		521		558		-0.620		0.000		-0.551		0.000		968		952		510		968		546												557.6965969038		0.5761116001

		1995		197		0.94				750				0.452		0.449		0.096		0.003		185		460		564		0.847		0.847		1.050		1.050		197		187		437		197		536												563.9948601571		2.8587781514

		1996		387		0.93								0.452		0.449		0.096		0.003		361		641		662		0.505		0.505		0.537		0.537		387		359		604		387		624												661.7396892031		1.7106804917

		1997		359		0.95								0.452		0.449		0.096		0.003		341		931		711		0.953		0.953		0.683		0.683		359		344		870		359		664												710.6605602477		1.9792157152

		1998		736		0.96				909				0.452		0.449		0.096		0.003		704		993		487		0.300		0.300		-0.413		-0.413		736		700		923		736		452												486.9154840444		0.6619838554

		1999		333		0.98								0.452		0.449		0.096		0.003		326														333		312

		2000		622		0.91								0.452		0.449		0.096		0.003		567														622		537										909		750

		2001		619		0.91								0.452		0.449		0.096		0.003		564														619		532

		2002		1494		0.90								0.452		0.449		0.096		0.003		1344														1494		1252

		2003		828		0.89								0.452		0.449		0.096		0.003		738														828		686

		2004		617		0.87								0.452		0.449		0.096		0.003		536														617		502

		2005		375		0.87								0.452		0.449		0.096		0.003		326														375		307												197		2.8587781514

																																																		215		10.5308077218

				908.79		0.92																628.17																												359		1.9792157152

																																																		387		1.7106804917

																																																		535		1.1115784709

																																																		701		2.7163150654

		Model										effective capacity				0																																		736		0.6619838554

		O		(1.73 * min ( T, b))		0		Log Normal																																										801		1.9794035609

																																																		839		0.7797693761

																																																		853		0.7674847809

		Parameter		Point estimate		Min		Max																																										964		1.9421416737

		b		1000		10		10000																																										968		0.5761116001

		STAT1		1																																														1031		0.8852546292

																																																		1150		1.3598153732

																																																		1321		1.1667919427
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Parameter for which a profile is to be created



UCMET

		



Brd to spawner

Returns (spawners)

John Day Upper Mainstem



UCMET (hf=.3 same yrs)

		Updated 2_7_06

		John Day Middle Fork

		JDMFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965												0.452		0.449		0.096		0.003																										Recent productivity		1.173		2.336		1.151		2.447

		1966		3289		1.00								0.452		0.449		0.096		0.003		3289																								Standard error (ln)		0.211		0.222		0.188		0.157

		1967		2102		1.00								0.452		0.449		0.096		0.003		2102																																1.89

		1968		970		1.00								0.452		0.449		0.096		0.003		970		1048		1048																				Abundance (geomean)				756

		1969		675		1.00								0.452		0.449		0.096		0.003		675		1067		1067																				Standard error (ln)				0.22

		1970		3036		1.00								0.452		0.449		0.096		0.003		3036		1575		1575

		1971												0.452		0.449		0.096		0.003				2238		2238

		1972		1265		1.00								0.452		0.449		0.096		0.003		1265		2891		2891

		1973		795		1.00								0.452		0.449		0.096		0.003		795		2682		2682																				LN most recent years				6.334

		1974		1181		1.00								0.452		0.449		0.096		0.003		1181		1326		1326																								6.079

		1975		1771		1.00								0.452		0.449		0.096		0.003		1771		649		649																								6.125

		1976		2446		1.00								0.452		0.449		0.096		0.003		2446		1074		1074																								6.852

		1977		3458		1.00								0.452		0.449		0.096		0.003		3458		1203		1203																T		O						6.972

		1978		2418		1.00								0.452		0.449		0.096		0.003		2418		999		711		-0.883		0.000		-1.224		0.000		2418		2769		1009		2418		717						6.967

		1979		337		1.00								0.452		0.449		0.096		0.003		337		971		1882		1.057		1.057		1.719		1.719		337		336		1086		337		2106						7.878						1881.5180353947		5.5771222366

		1980		815		1.00								0.452		0.449		0.096		0.003		815		1749		883		0.763		0.000		0.080		0.000		815		815		2000		815		1009						6.964						882.834686744		1.082840309

		1981		1318		1.00								0.452		0.449		0.096		0.003		1318		2950		2015		0.806		0.000		0.424		0.000		1318		1302		3206		1318		2189		Inputs:				6.840						2014.609081006		1.5287361314

		1982		1160		1.00								0.452		0.449		0.096		0.003		1160		3238		1480		1.027		0.000		0.244		0.000		1160		1135		3448		1160		1576						5.271						1479.8057678654		1.2760385254

		1983		884		1.00								0.452		0.449		0.096		0.003		884		3008		1576		1.224		0.000		0.578		0.000		884		889		3262		884		1708		Census Threshold		750								1575.5771326067		1.7816192936

		1984		739		1.00								0.452		0.449		0.096		0.003		739		2310		1494		1.140		1.140		0.704		0.704		739		918		2508		739		1622												1494.1046241028		2.0220227039

		1985		2373		1.00								0.452		0.449		0.096		0.003		2373		1192		547		-0.689		0.000		-1.467		0.000		2373		2711		1245		2373		572												547.1509564636		0.2305261808

		1986		3538		1.00								0.452		0.449		0.096		0.003		3538		1028		969		-1.236		0.000		-1.295		0.000		3538		3718		1104		3538		1041												969.3580153863		0.2739971696

		1987		2899		1.00								0.452		0.449		0.096		0.003		2899		1665		3625		-0.554		0.000		0.224		0.000		2899		3115		1793		2899		3904												3624.712964856		1.250458701

		1988		3471		1.00								0.452		0.449		0.096		0.003		3471		1726		1710		-0.699		0.000		-0.708		0.000		3471		3793		1855		3471		1837												1709.5306198482		0.4925656742

		1989		1433		1.00								0.452		0.449		0.096		0.003		1433		849		816		-0.523		0.000		-0.563		0.000		1433		1544		879		1433		845		hatchery eff.		1								816.0474948097		0.5694484558

		1990		961		1.00								0.452		0.449		0.096		0.003		961		701		1984		-0.315		0.000		0.725		0.000		961		1036		707		961		2002												1983.9528497662		2.0654360818

		1991		716		1.00								0.452		0.449		0.096		0.003		716		500		1166		-0.360		-0.360		0.488		0.488		716		760		501		716		1169												1165.9660406625		1.6284441909

		1992		2851		0.99								0.452		0.449		0.096		0.003		2810		497		935		-1.746		0.000		-1.115		0.000		2851		3038		498		2851		936												934.9261709936		0.3279857051

		1993		816		0.99								0.452		0.449		0.096		0.003		805		497		587		-0.497		0.000		-0.330		0.000		816		860		494		816		583												586.9113360511		0.7190758544

		1994		1008		0.97								0.452		0.449		0.096		0.003		981		737		789		-0.313		0.000		-0.245		0.000		1008		991		712		1008		762												789.0689447949		0.7829600714

		1995		480		0.94								0.452		0.449		0.096		0.003		450		1016		1245		0.750		0.750		0.953		0.953		480		455		966		480		1184												1244.8231274901		2.5940806315

		1996		604		0.93								0.452		0.449		0.096		0.003		564		1215		1254		0.699		0.699		0.731		0.731		604		560		1145		604		1181												1253.998774355		2.0768302634

		1997		460		0.95								0.452		0.449		0.096		0.003		436		1769		1350		1.347		1.347		1.077		1.077		460		441		1653		460		1261												1349.9794770527		2.9344747028

		1998		477		0.96								0.452		0.449		0.096		0.003		457		1762		864		1.306		1.306		0.593		0.593		477		454		1636		477		802				922		750						863.9088098078		1.8096070795

		1999		965		0.98								0.452		0.449		0.096		0.003		945														965		905

		2000		1169		0.91								0.452		0.449		0.096		0.003		1066														1169		1009

		2001		1164		0.91								0.452		0.449		0.096		0.003		1061														1164		1001

		2002		2933		0.90								0.452		0.449		0.096		0.003		2639														2933		2457

		2003		1187		0.89								0.452		0.449		0.096		0.003		1058														1187		983

		2004		1075		0.87								0.452		0.449		0.096		0.003		934														1075		875														337		5.5771222366

		2005		224		0.87								0.452		0.449		0.096		0.003		195														224		183														460		2.9344747028

																																																				477		1.8096070795

				922.45		0.92																																														480		2.5940806315

																						883.6735363315																														604		2.0768302634

																																																				716		1.6284441909

																																																				739		2.0220227039

		Model										effective capacity				0																																				815		1.082840309

		O		(2.45 * min ( T, b))		0		Log Normal																																												816		0.7190758544

																																																				884		1.7816192936

																																																				961		2.0654360818

		Parameter		Point estimate		Min		Max																																												1008		0.7829600714

		b		1000		10		10000																																												1160		1.2760385254

		STAT1		1																																																1318		1.5287361314

																																																				1433		0.5694484558

																																																				2373		0.2305261808

		0		0		0		0		0																																										2851		0.3279857051

		0		0		0		0		0																																										2899		1.250458701

		0		0		0		0		0																																										3471		0.4925656742

		0		0		0		0		0																																										3538		0.2739971696

		0		0		0		0		0

		0		0		0		0		0																																												1.3069512284
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Parameter for which a profile is to be created



UCMET (hf=.3 same yrs)

		



Brd to spawner

Returns (spawners)

John Day Middle Fork



UCMET (Heff=0.3)

		Updated 2_7_06

		John Day South Fork

		JDSFJ -best				from Carmichael 10/14/05

																																						HR adj.		HR adj.

		year		spawners		%wild								Age 4		Age 5		Age 6		Age 7		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1965		2557		1.00								0.452		0.449		0.096		0.003		2557		1336		1336																				Recent productivity		0.989		1.660		0.971		2.056

		1966		2729		1.00								0.452		0.449		0.096		0.003		2729		1258		1258																				Standard error (ln)		0.257		0.328		0.244		0.267

		1967		1221		1.00								0.452		0.449		0.096		0.003		1221		1234		1234																												1.83

		1968		76		1.00								0.452		0.449		0.096		0.003		76		1042		1042																				Abundance (geomean)				259

		1969		1436		1.00								0.452		0.449		0.096		0.003		1436		887		887																				Standard error (ln)				0.24

		1970		1254		1.00								0.452		0.449		0.096		0.003		1254		1118		1118

		1971		1254		1.00								0.452		0.449		0.096		0.003		1254		1117		1117

		1972		1306		1.00								0.452		0.449		0.096		0.003		1306		865		865

		1973		819		1.00								0.452		0.449		0.096		0.003		819		748		748																				LN most recent years				4.908

		1974		828		1.00								0.452		0.449		0.096		0.003		828		406		406																								5.152

		1975		1484		1.00								0.452		0.449		0.096		0.003		1484		347		347																								4.697

		1976		772		1.00								0.452		0.449		0.096		0.003		772		495		495																								4.631

		1977		1023		1.00								0.452		0.449		0.096		0.003		1023		662		662																T		O						5.571

		1978		588		1.00								0.452		0.449		0.096		0.003		588		811		577		0.322		0.000		-0.019		0.000		588		673		822		588		585						6.263

		1979		214		1.00								0.452		0.449		0.096		0.003		214		819		1588		1.344		1.344		2.006		2.006		214		213		916		214		1775						6.721						1588.2582662019		7.430456372

		1980		451		1.00								0.452		0.449		0.096		0.003		451		1058		534		0.852		0.000		0.168		0.000		451		451		1230		451		621						6.520						534.1062850095		1.1834855064

		1981		467		1.00								0.452		0.449		0.096		0.003		467		1316		899		1.035		0.000		0.654		0.000		467		462		1446		467		988		Inputs:				5.973						898.5523434583		1.9232881448

		1982		824		1.00								0.452		0.449		0.096		0.003		824		1546		706		0.629		0.000		-0.154		0.000		824		807		1653		824		756						5.146						706.4955872784		0.8569156879

		1983		821		1.00								0.452		0.449		0.096		0.003		821		1782		933		0.776		0.000		0.129		0.000		821		825		1931		821		1012		Census Threshold		375								933.4450755842		1.1374510088

		1984		687		1.00								0.452		0.449		0.096		0.003		687		1025		663		0.400		0.000		-0.036		0.000		687		854		1118		687		723												662.6872620623		0.9645361493

		1985		1423		1.00								0.452		0.449		0.096		0.003		1423		290		133		-1.589		0.000		-2.367		0.000		1423		1625		313		1423		143												133.3378172786		0.0937226503

		1986		1069		1.00								0.452		0.449		0.096		0.003		1069		345		326		-1.130		0.000		-1.189		0.000		1069		1123		370		1069		349												325.5627701277		0.3046204778

		1987		1947		1.00								0.452		0.449		0.096		0.003		1947		399		868		-1.585		0.000		-0.807		0.000		1947		2092		428		1947		931												868.358898695		0.4460786876

		1988		1958		1.00								0.452		0.449		0.096		0.003		1958		429		425		-1.518		0.000		-1.528		0.000		1958		2139		458		1958		454												424.9398581854		0.2170573164

		1989		239		1.00								0.452		0.449		0.096		0.003		239		417		401		0.555		0.555		0.515		0.515		239		258		431		239		414		hatchery eff.		1								400.6059425597		1.6731827287

		1990		332		1.00								0.452		0.449		0.096		0.003		332		325		920		-0.020		-0.020		1.020		1.020		332		358		328		332		929												920.149281913		2.7742023794

		1991		331		1.00								0.452		0.449		0.096		0.003		331		154		359		-0.768		-0.768		0.079		0.079		331		352		154		331		360												358.7832817465		1.0823911831

		1992		480		0.99								0.452		0.449		0.096		0.003		473		150		281		-1.165		0.000		-0.534		0.000		480		511		150		480		282												281.081130978		0.5861894647

		1993		372		0.99								0.452		0.449		0.096		0.003		367		138		163		-0.992		-0.992		-0.826		-0.826		372		392		138		372		163												162.9881238424		0.4379592831

		1994		536		0.97								0.452		0.449		0.096		0.003		522		123		131		-1.477		0.000		-1.408		0.000		536		528		119		536		127												131.1855478446		0.2445742465

		1995		180		0.94								0.452		0.449		0.096		0.003		168		217		266		0.192		0.192		0.394		0.394		180		170		206		180		252												266.3116630094		1.4836281114

		1996		145		0.93								0.452		0.449		0.096		0.003		135		436		450		1.101		1.101		1.133		1.133		145		135		411		145		424												450.2789232932		3.1044195773

		1997		182		0.95								0.452		0.449		0.096		0.003		173		676		516		1.312		1.312		1.042		1.042		182		175		632		182		483												516.0891892059		2.8350375521

		1998		115		0.96								0.452		0.449		0.096		0.003		110		719		353		1.838		1.838		1.125		1.125		115		109		668		115		327				459		375						352.7097651225		3.0801978985

		1999		105		0.98								0.452		0.449		0.096		0.003		103														105		98

		2000		288		0.91								0.452		0.449		0.096		0.003		263														288		249

		2001		576		0.91								0.452		0.449		0.096		0.003		525														576		495

		2002		922		0.90								0.452		0.449		0.096		0.003		830														922		773

		2003		761		0.89								0.452		0.449		0.096		0.003		679														761		631

		2004		452		0.87								0.452		0.449		0.096		0.003		393														452		368

		2005		197		0.87								0.452		0.449		0.096		0.003		172														197		162

				459		0.92																457.0230605323																														115		3.0801978985

																																																				145		3.1044195773

																																																				180		1.4836281114

																																																				182		2.8350375521

																																																				214		7.430456372

																																																				239		1.6731827287

		Model										effective capacity				0																																				331		1.0823911831

		O		(2.06 * min ( T, b))		0		Log Normal																																												332		2.7742023794

																																																				372		0.4379592831

																																																				451		1.1834855064

		Parameter		Point estimate		Min		Max																																												467		1.9232881448

		b		500		10		10000																																												480		0.5861894647

		STAT1		1																																																536		0.2445742465

																																																				687		0.9645361493

																																																				821		1.1374510088

		0		0		0		0		0																																										824		0.8569156879

		0		0		0		0		0																																										1069		0.3046204778

		0		0		0		0		0																																										1423		0.0937226503

		0		0		0		0		0																																										1947		0.4460786876

		0		0		0		0		0																																										1958		0.2170573164
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Parameter for which a profile is to be created



UCMET (Heff=0.3)

		



Brd to spawner

Returns (spawners)

John Day South Fork



UCENT

		Updated 2_17_06

		Umatilla River Steelhead

		from carmichael 10/12/05

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1967		1,570		1.00								1%		56%		40%		4%		1,570		1,783		1,783																				Recent productivity		0.940		1.794		0.894		1.500

		1968		822		1.00								1%		56%		40%		4%		822		1,802		1,802																				Standard error (ln)		0.150		0.328		0.135		0.150

		1969		1,693		1.00								1%		56%		40%		4%		1,693		2,025		2,025																												2.02

		1970		2,030		1.00								1%		56%		40%		4%		2,030		2,160		2,160																				Abundance (geomean)				1472

		1971		1,797		1.00								1%		56%		40%		4%		1,797		2,017		2,017																				Standard error (ln)				0.11

		1972		1,756		1.00								1%		56%		40%		4%		1,756		1,806		1,806

		1973		1,817		1.00								1%		56%		40%		4%		1,817		1,802		1,802

		1974		2,332		1.00								1%		56%		40%		4%		2,332		2,492		2,492

		1975		1,917		1.00								1%		56%		40%		4%		1,917		2,141		2,141																				LN most recent years				6.663

		1976		2,238		1.00								1%		56%		40%		4%		2,238		1,648		1,648																								7.085

		1977		1,111		1.00								1%		56%		40%		4%		1,111		917		917																T		O						6.818

		1978		2,720		1.00								1%		56%		40%		4%		2,720		811		577		-1.21		0.0000		-1.551		0.000		2720		3115		824		2720		586						6.648

		1979		2,239		1.00								1%		56%		40%		4%		2,239		1,444		2,800		-0.44		0.0000		0.224		0.000		2239		2229		1654		2239		3207						6.928

		1980		2,091		1.00								1%		56%		40%		4%		2,091		2,300		1,161		0.10		0.0000		-0.588		0.000		2091		2091		2729		2091		1378						7.616

		1981		1,115		1.00				36				1%		56%		40%		4%		1,115		2,636		1,800		0.86		0.8603		0.479		0.479		1115		1102		2915		1115		1990						7.801						1799.7632236432		1.6141374203

		1982		609		1.00				79				1%		56%		40%		4%		609		2,641		1,207		1.47		1.4670		0.684		0.684		609		596		2808		609		1283						8.172						1206.9010046999		1.9817750488

		1983		974		1.00				152				1%		56%		40%		4%		974		2,525		1,322		0.95		0.9526		0.306		0.306		974		979		2728		974		1429		Inputs:				7.608						1322.4551728044		1.3577568509

		1984		1,998		1.00				107				1%		56%		40%		4%		1,998		1,943		1,257		-0.03		0.0000		-0.464		0.000		1998		2483		2111		1998		1365						7.602						1256.8438532485		0.6290509776

		1985		2,732		1.00				124				1%		56%		40%		4%		2,732		1,559		716		-0.56		0.0000		-1.339		0.000		2732		3121		1680		2732		771		Census Threshold		1125.000								715.9264991452		0.2620521593

		1986		2,487		1.00				69				1%		56%		40%		4%		2,487		1,017		959		-0.89		0.0000		-0.953		0.000		2487		2614		1093		2487		1031												959.1734480937		0.3856748887

		1987		2,911		1.00				148				1%		56%		40%		4%		2,911		1,144		2,491		-0.93		0.0000		-0.156		0.000		2911		3128		1230		2911		2678												2491.0511916705		0.8557372696

		1988		2,201		0.93				133				1%		56%		40%		4%		2,050		1,573		1,558		-0.34		0.0000		-0.345		0.000		2201		2240		1692		2201		1676												1558.1994301435		0.7079506725

		1989		2,179		0.84				150				1%		56%		40%		4%		1,841		1,105		1,062		-0.68		0.0000		-0.719		0.000		2179		1983		1155		2179		1110												1061.9810712406		0.487370845

		1990		1,301		0.96				92				1%		56%		40%		4%		1,247		874		2,473		-0.40		0.0000		0.642		0.000		1301		1345		883		1301		2501												2473.1347146993		1.9009490505

		1991		700		0.85				99				1%		56%		40%		4%		592		593		1,384		-0.17		-0.1655		0.682		0.682		700		629		595		700		1390		hatchery eff.		1								1384.3917772941		1.977702539

		1992		2,118		0.90				225				1%		56%		40%		4%		1,915		1,381		2,595		-0.43		0.0000		0.203		0.000		2118		2070		1380		2118		2593												2594.9613512797		1.2251942168

		1993		1,572		0.74								1%		56%		40%		4%		1,165		714		843		-0.79		0.0000		-0.623		0.000		1572		1245		716		1572		846												843.2418458534		0.5364133879

		1994		1,074		0.79								0%		53%		43%		5%		847		886		948		-0.19		-0.1928		-0.124		-0.124		1074		855		866		1074		927												948.3605793865		0.8830172992

		1995		1,298		0.60								3%		33%		53%		10%		783		1,155		1,414		-0.12		0.0000		0.086		0.000		1298		792		1099		1298		1346												1414.4214961982		1.0896929863

		1996		1,811		0.66								0%		78%		22%		0%		1,194		2,976		3,071		0.50		0.0000		0.528		0.000		1811		1187		2812		1811		2902												3071.0772615135		1.6957908678

		1997		2,215		0.41								2%		49%		42%		8%		914		2,211		1,687		-0.00		0.0000		-0.272		0.000		2215		924		2071		2215		1581												1687.403202586		0.7618073149

		1998		1,529		0.50								0%		61%		33%		5%		771		3,837		1,881		0.92		0.0000		0.207		0.000		1529		766		3570		1529		1750												1880.8320802775		1.2301060041

		1999		1,595		0.64								3%		57%		39%		1%		1,020		1,070		554		-0.40		0.0000		-1.058		0.000		1595		977		1001		1595		518												553.881367401		0.3472610454

		2000		2,621		0.77								0%		78%		22%		0%		2,030		2,582		2,582		-0.01		0.0000		-0.015		0.000		2621		1922		2790		2621		2790												2582		0.9851201831

		2001		3,353		0.73								0%		43%		52%		5%		2,444														3353		2306

		2002		5,172		0.68								0%		66%		31%		3%		3,542														5172		3298										1703		1125

		2003		2,822		0.71								1%		23%		72%		3%		2,015														2822		1872

		2004		3,109		0.64								0%		71%		28%		1%		2,003														3109		1875

				1,703		0.64																2345.0945599581

				1,125

																																																						609		1.9817750488

																																																						700		1.977702539

																																																						974		1.3577568509

																																																						1,074		0.8830172992

																																																						1,115		1.6141374203

		Model																																																				1,298		1.0896929863

		O		(1.5 * min ( T, b))		0		Log Normal																																														1,301		1.9009490505

																																																						1,529		1.2301060041

																																																						1,572		0.5364133879

		Parameter		Point estimate		Min		Max																																														1,595		0.3472610454

		b		1500		10		10000																																														1,811		1.6957908678

		STAT1		1																																																		1,998		0.6290509776

																																																						2,118		1.2251942168

																																																						2,179		0.487370845

		0		0		0		0		0																																												2,201		0.7079506725

		0		0		0		0		0																																												2,215		0.7618073149

		0		0		0		0		0																																												2,487		0.3856748887

		0		0		0		0		0																																												2,621		0.9851201831

		0		0		0		0		0																																												2,732		0.2620521593

		0		0		0		0		0																																												2,911		0.8557372696

		0		0		0		0		0

																																																								0.9589099965
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Parameter for which a profile is to be created



UCENT

		



Brd to spawner

Returns (spawners)

Umatilla River Steelhead



UCOKA

		Updated 5_14_07

		Walla Walla River Steelhead

		walla walla best from carmichael

																																						HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1993		1228		99.8%								24%		66%		10%		0%		1225		474		561		-0.95		0.0000		-0.784		0.000		1228		1309		477		1228		474		Recent productivity		1.170		1.781		1.011		1.344		561		0.46

		1994		806		99.8%								21%		63%		14%		2%		804		525		562		-0.43		0.0000		-0.360		0.000		806		812				806		525		Standard error (ln)		0.261		0.245		0.164		0.116		562		0.70

		1995		654		98.8%								14%		73%		14%		0%		646		497		609		-0.27		-0.2736		-0.071		-0.071		654		653				654		497										2.02		609		0.93

		1996		549		98.0%								20%		67%		13%		1%		538		753		777		0.32		0.3163		0.348		0.348		549		535				549		753		Abundance (geomean)				650						777		1.42

		1997		447		98.2%								20%		67%		13%		1%		439		1128		861		0.93		0.9260		0.656		0.656		447		444				447		1128		Standard error (ln)				0.19						861		1.93

		1998		573		99.1%								20%		67%		13%		1%		568		1517		744		0.97		0.9736		0.261		0.261		573		564				573		1517												744		1.30

		1999		421		99.5%								20%		67%		13%		1%		419		1082		560		0.94		0.9439		0.285		0.285		421		401				421		1082												560		1.33

		2000		792		97.5%								20%		67%		13%		1%		772		618		618		-0.25		0.0000		-0.248		0.000		792		731				792		618												618		0.78

		2001		1172		95.4%								20%		67%		13%		1%		1118														1172		1055				1172		0		LN most recent years				6.29

		2002		1811		96.4%								20%		67%		13%		1%		1746														1811		1626												6.08

		2003		938		96.5%								20%		67%		13%		1%		905														938		841												6.34

		2004																																																6.04

		2005		281		96.1%																270																												6.65

																																																		7.02

																																																		7.47

																																																		6.81

				614																																										Inputs:

																																																		5.60

																																														Census Threshold		750

																																														hatchery eff.		1

																																																614		750

		Model

		O		(1.41 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1
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		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		200		0

		264		0

		268		0

		315		0

		400		0

		480		0

		550		0

		617		0

		700		0

		800		0

		900		0

		979		0

		1500		0
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Matheson:
estimated

Matheson:
estimated

Parameter for which a profile is to be created



UCOKA

		



Brd to spawner

Returns (spawners)

Walla Walla River Steelhead



Sockeye sum. (hvst adj)

		Updated 2_27_06

		Satus Creek Steelhead								from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		849		1.00						0.48		0.08		0.53		0.39				849		404		-0.74		0.000		-1.543		0.000		849		970		437		849		200		Recent productivity		0.863		1.278		0.943		1.397		182		0.21		0.45

		1986		864		1.00						0.31		0.08		0.53		0.39				864		268		-1.17		0.000		-1.208		0.000		864		908		288		864		271		Standard error (ln)		0.189		0.148		0.197		0.146		258		0.30		0.96

		1987		955		0.98						0.54		0.08		0.53		0.39				939		516		-0.62		0.000		0.090		0.000		955		1009		556		955		1210										1.81		1044		1.09		2.02

		1988		1,101		0.92						0.62		0.08		0.53		0.39				1,008		678		-0.49		0.000		-0.576		0.000		1101		1102		730		1101		723		Abundance (geomean)				379						619		0.56		0.91

		1989		450		0.92						0.82		0.08		0.53		0.39				413		369		-0.20		-0.199		-0.259		-0.259		450		445		390		450		375		Standard error (ln)				0.17						347		0.77		0.94

		1990		304		0.89						0.84		0.08		0.53		0.39				272		255		-0.18		-0.175		0.900		0.900		304		293		260		304		735												747		2.46		2.93

		1991		268		0.88						0.86		0.08		0.53		0.39				235		232		-0.15		-0.146		0.736		0.736		268		249		233		268		544												559		2.09		2.42

		1992		1,060		0.89						0.19		0.08		0.53		0.39				941		203		-1.65		0.000		-0.987		0.000		1060		1017		204		1060		383												395		0.37		1.95

		1993		446		0.93						0.65		0.08		0.53		0.39				415		290		-0.43		-0.431		-0.229		-0.229		446		444		291		446		343		LN most recent years				5.729						355		0.80		1.22

		1994		197		0.97						1.71		0.08		0.53		0.39				192		337		0.54		0.538		0.641		0.641		197		194		331		197		354						4.928						374		1.90		1.11

		1995		340		0.90						1.06		0.08		0.53		0.39				308		361		0.06		0.060		0.299		0.299		340		311		345		340		423						5.593						458		1.35		1.27

		1996		158		0.87						2.36		0.08		0.53		0.39				138		373		0.86		0.859		0.925		0.925		158		137		353		158		364						5.855						399		2.52		1.07

		1997		310		0.87						2.00		0.08		0.53		0.39				269		622		0.70		0.696		0.434		0.434		310		272		581		310		444						5.816						478		1.54		0.77

		1998		413		0.84						2.00		0.08		0.53		0.39				349		826		0.69		0.693		-0.011		-0.011		413		347		769		413		377						5.986						408		0.99		0.49

		1999		353		0.95						1.75		0.08		0.53		0.39				336		617		0.56		0.558		-0.092		-0.092		353		321		574		353		297						5.849						322		0.91		0.52

		2000		408		0.97								0.08		0.53		0.39				398												408		377												6.939

		2001		353		0.98								0.08		0.53		0.39				347												353		327								Inputs:				6.472

		2002		1,040		0.99								0.08		0.53		0.39				1,032												1040		961												6.201

		2003		659		0.98								0.08		0.53		0.39				647												659		601								Census Threshold		750.000

		2004		496		0.99								0.08		0.53		0.39				493												496		462

				median		0.94																538.9153206476

				413

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08																																										413		750

		Model

		O		(1.397 * min ( T, b))		0		Log Normal

		Parameter		Point estimate		Min		Max

		b		1000		10		10000

		STAT1		1
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Parameter for which a profile is to be created

Don Matheson:
values estimated by will cameron



Sockeye sum. (hvst adj)

		



Brd to spawner

Returns (spawners)

Satus Creek Steelhead



		Updated 2_27_06

		Toppenish Creek Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		222		1.00						0.30		0.00		0.34		0.66				222		66		-1.21		-1.213		-2.013		-2.013		222		254		71		222		33		Recent productivity		1.459		1.459		1.595		1.595		30		0.13		0.45

		1986		226		1.00						0.31		0.00		0.34		0.66				226		69		-1.19		-1.186		-1.224		-1.224		226		238		74		226		69		Standard error (ln)		0.282		0.282		0.303		0.303		66		0.29		0.96

		1987		249		0.98						0.80		0.00		0.34		0.66				245		199		-0.22		-0.223		0.482		0.482		249		263		215		249		468										1.75		403		1.62		2.02

		1988		287		0.92						0.66		0.00		0.34		0.66				263		189		-0.42		-0.415		-0.506		-0.506		287		287		204		287		202		Abundance (geomean)				322						173		0.60		0.91

		1989		118		0.92						0.90		0.00		0.34		0.66				108		107		-0.10		-0.102		-0.162		-0.162		118		117		111		118		106		Standard error (ln)				0.33						100		0.85		0.94

		1990		49		0.89						2.31		0.00		0.34		0.66				44		113		0.84		0.838		1.913		1.913		49		47		115		49		324												332		6.77		2.93

		1991		94		0.88						0.87		0.00		0.34		0.66				82		82		-0.14		-0.139		0.743		0.743		94		87		82		94		192												198		2.10		2.42

		1992		294		0.89						0.59		0.00		0.34		0.66				261		173		-0.53		-0.531		0.134		0.134		294		282		174		294		328												336		1.14		1.95

		1993		163		0.93						1.02		0.00		0.34		0.66				152		167		0.02		0.024		0.226		0.226		163		162		167		163		198		LN most recent years				4.86						204		1.25		1.22

		1994		85		0.97						2.09		0.00		0.34		0.66				83		177		0.74		0.736		0.840		0.840		85		84		172		85		184						4.04						197		2.32		1.11

		1995		143		0.90						2.48		0.00		0.34		0.66				129		354		0.91		0.908		1.146		1.146		143		131		336		143		412						5.45						450		3.14		1.27

		1996		65		0.87						14.48		0.00		0.34		0.66				57		941		2.67		2.673		2.740		2.740		65		56		889		65		917						4.88						1006		15.48		1.07

		1997		270		0.87						4.58		0.00		0.34		0.66				234		1,237		1.52		1.522		1.260		1.260		270		236		1157		270		883						5.31						952		3.52		0.77

		1998		156		0.84						4.70		0.00		0.34		0.66				132		733		1.55		1.547		0.843		0.843		156		131		682		156		334						6.07						362		2.32		0.49

		1999		212		0.95						3.42		0.00		0.34		0.66				202		726		1.23		1.230		0.580		0.580		212		193		678		212		351						7.10						379		1.79		0.52

		2000		446		0.97								0.00		0.34		0.66				435												446		412												7.13

		2001		1,229		0.98								0.00		0.34		0.66				1,208												1229		1140								Inputs:				6.13

		2002		1,261		0.99								0.00		0.34		0.66				1,252												1261		1165												6.76

		2003		469		0.98								0.00		0.34		0.66				460												469		428								Census Threshold		375.000

		2004		870		0.99								0.00		0.34		0.66				865												870		810

				median																		764.9

				163		0.99

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08

		Model

		O		(1.59 * min ( T, b))		0		Log Normal

																																														163		375

		Parameter		Point estimate		Min		Max

		b		250		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		143		0

		204		0

		251		0

		268		0

		315		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Toppenish Creek Steelhead



		Updated 2_27_06

		Naches River Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		691		1.00						0.42		0.00		0.34		0.66				691		294		-0.86		-0.856		-1.656		-1.656		691		789		317		691		145		Recent productivity		1.020		1.020		1.115		1.115		132		0.19		0.45

		1986		703		1.00						0.37		0.00		0.34		0.66				703		259		-1.00		-0.997		-1.035		-1.035		703		739		277		703		261		Standard error (ln)		0.223		0.223		0.224		0.224		250		0.36		0.96

		1987		777		0.98						0.49		0.00		0.34		0.66				764		384		-0.71		-0.706		-0.001		-0.001		777		821		413		777		899										1.75		776		1.00		2.02

		1988		895		0.92						0.43		0.00		0.34		0.66				820		384		-0.85		-0.847		-0.938		-0.938		895		896		412		895		408		Abundance (geomean)				472						350		0.39		0.91

		1989		366		0.92						0.64		0.00		0.34		0.66				336		234		-0.45		-0.447		-0.507		-0.507		366		362		243		366		234		Standard error (ln)				0.23						220		0.60		0.94

		1990		304		0.89						0.78		0.00		0.34		0.66				272		237		-0.25		-0.248		0.827		0.827		304		293		240		304		679												695		2.29		2.93

		1991		289		0.88						0.65		0.00		0.34		0.66				253		187		-0.44		-0.438		0.444		0.444		289		269		187		289		437												451		1.56		2.42

		1992		510		0.89						0.49		0.00		0.34		0.66				453		252		-0.70		-0.704		-0.038		-0.038		510		489		254		510		478												491		0.96		1.95

		1993		373		0.93						0.82		0.00		0.34		0.66				347		306		-0.20		-0.197		0.004		0.004		373		371		306		373		362		LN most recent years				5.60						375		1.00		1.22

		1994		179		0.97						1.79		0.00		0.34		0.66				174		320		0.58		0.582		0.686		0.686		179		176		311		179		333						4.96						355		1.99		1.11

		1995		299		0.90						1.49		0.00		0.34		0.66				270		446		0.40		0.400		0.639		0.639		299		273		424		299		519						5.74						566		1.89		1.27

		1996		163		0.87						5.03		0.00		0.34		0.66				142		819		1.61		1.615		1.681		1.681		163		142		774		163		798						5.72						876		5.37		1.07

		1997		358		0.87						3.61		0.00		0.34		0.66				310		1,292		1.28		1.283		1.021		1.021		358		314		1207		358		921						5.80						994		2.78		0.77

		1998		360		0.84						2.68		0.00		0.34		0.66				304		966		0.99		0.987		0.283		0.283		360		302		899		360		441						6.23						478		1.33		0.49

		1999		346		0.95						2.39		0.00		0.34		0.66				329		826		0.87		0.870		0.220		0.220		346		315		771		346		399						6.89						431		1.25		0.52

		2000		521		0.97								0.00		0.34		0.66				508												521		481												7.28

		2001		1,000		0.98								0.00		0.34		0.66				983												1000		928								Inputs:				6.56

		2002		1,465		0.99								0.00		0.34		0.66				1,454												1465		1354												6.79

		2003		723		0.98								0.00		0.34		0.66				710												723		659								Census Threshold		1125.000

		2004		892		0.99								0.00		0.34		0.66				887												892		830

																												1125

				median																		855.0453910388

				360		0.94																																						Note: Reduced capacity by 37% to

																																												adj. to current (Tieton & Cowiche not supporting prod)

																																												Hatchery eff.		1

																																				691

																																				703

																																				764

				updated to match output in cell z8 3/7/08																																820

																																				336								360		1125

		Model																																		272

		O		(1.12 * min ( T, b))		0		Log Normal																												253

																																				453

																																				347

		Parameter		Point estimate		Min		Max																												174

		b		500		10		10000																												270

		STAT1		1																																142

																																				310

																																				304

																																				329

		0		0		0		0		0																										508

		0		0		0		0		0																										983

		0		0		0		0		0																										1454

		0		0		0		0		0																										710

		0		0		0		0		0																										887

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		351		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Naches River Steelhead



		Updated 2_27_06						recent opening of habitat, capacity not yet fully utilized

		Upper Yakima River Steelhead										from yakima-s a&p 10_14_05

																																				HR adj.		HR adj.

		Year		TLC		%Wild		hatchery		broodstock		Age 2		Age 3		Age 4		Age 5		Age 6		Natural Run		Brood Returns		Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj

		1985		139		0.98						0.41		0.00		0.34		0.66				137		57		-0.90		-0.899		-1.699		-1.699		139		156		61		139		28		Recent productivity		1.024		1.024		1.119		1.119		25		0.183		0.45

		1986		142		0.98						0.44		0.00		0.34		0.66				139		63		-0.81		-0.810		-0.847		-0.847		142		146		67		142		63		Standard error (ln)		0.224		0.224		0.219		0.219		61		0.429		0.96

		1987		157		0.98						0.57		0.00		0.34		0.66				154		89		-0.56		-0.565		0.140		0.140		157		165		96		157		209										1.75		180		1.151		2.02

		1988		181		0.98						0.35		0.00		0.34		0.66				177		64		-1.04		-1.044		-1.134		-1.134		181		194		68		181		68		Abundance (geomean)				85						58		0.322		0.91

		1989		74		0.98						0.49		0.00		0.34		0.66				72		37		-0.70		-0.703		-0.763		-0.763		74		78		38		74		36		Standard error (ln)				0.22						34		0.466		0.94

		1990		49		0.98						0.75		0.00		0.34		0.66				48		37		-0.28		-0.284		0.791		0.791		49		52		38		49		106												109		2.205		2.93

		1991		72		0.98						0.74		0.00		0.34		0.66				71		54		-0.30		-0.296		0.586		0.586		72		75		54		72		125												130		1.797		2.42

		1992		107		0.92						0.49		0.00		0.34		0.66				99		52		-0.72		-0.723		-0.058		-0.058		107		107		52		107		98												101		0.944		1.95

		1993		45		1.00						1.26		0.00		0.34		0.66				45		57		0.23		0.229		0.430		0.430		45		48		57		45		67		LN most recent years				3.69						69		1.538		1.22

		1994		32		1.00						1.52		0.00		0.34		0.66				32		49		0.42		0.420		0.523		0.523		32		32		47		32		51						4.11						54		1.687		1.11

		1995		42		0.96						1.28		0.00		0.34		0.66				40		54		0.25		0.249		0.488		0.488		42		40		51		42		62						3.85						68		1.628		1.27

		1996		62		0.98						2.03		0.00		0.34		0.66				61		127		0.71		0.709		0.776		0.776		62		61		120		62		124						4.12						136		2.172		1.07

		1997		47		1.00						4.87		0.00		0.34		0.66				47		229		1.58		1.583		1.321		1.321		47		48		214		47		164						3.74						177		3.746		0.77

		1998		62		1.00						2.89		0.00		0.34		0.66				62		179		1.06		1.062		0.357		0.357		62		61		166		62		82						4.09						88		1.430		0.49

		1999		42		1.00						4.14		0.00		0.34		0.66				42		174		1.42		1.421		0.771		0.771		42		40		162		42		84						5.09						91		2.161		0.52

		2000		60		1.00								0.00		0.34		0.66				60												60		56												5.58

		2001		171		0.95								0.00		0.34		0.66				162												171		153												4.90

		2002		267		0.99								0.00		0.34		0.66				265												267		246												5.27

		2003		140		0.96								0.00		0.34		0.66				134												140		124								Census Threshold		1125.000

		2004		197		0.99								0.00		0.34		0.66				195												197		182

				median																		146.1554605748

				62		0.98

																																												Hatchery eff.		1

				updated to match output in cell z8 3/7/08

		Model

		O		(1.19 * min ( T, b))		0		Log Normal

																																														62		1125

		Parameter		Point estimate		Min		Max

		b		250		10		10000

		STAT1		1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0

		20		0

		30		0

		40		0

		50		0

		70		0

		90		0

		110		0

		150		0

		204		0

		264		0

		268		0

		353		0

		400		0

		480		0

		550		0

		600		0

		700		0

		800		0

		900		0

		979		0

		1500		0

		1750		0

		2050		0

		4000		0



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Upper Yakima River Steelhead



		

		Wild Origin Age composition: Priest Rapids Sampling Program

		Run Yr		Brood Year		3		4		5		6+7

		1976		1977		0.011		0.362		0.477		0.150

		1977		1978		0.011		0.362		0.477		0.150

		1978		1979		0.011		0.362		0.477		0.150

		1979		1980		0.011		0.362		0.477		0.150				Used 86-95 return year averages

		1980		1981		0.011		0.362		0.477		0.150

		1981		1982		0.011		0.362		0.477		0.150

		1982		1983		0.011		0.362		0.477		0.150

		1983		1984		0.011		0.362		0.477		0.150

		1984		1985		0.011		0.362		0.477		0.150

		1985		1986		0.011		0.362		0.477		0.150

		1986		1987		0.031		0.344		0.516		0.109

		1987		1988		0.014		0.500		0.400		0.086

		1988		1989		0.010		0.378		0.561		0.051

		1989		1990		0.000		0.340		0.515		0.144

		1990		1991		0.013		0.260		0.558		0.169

		1991		1992		0.025		0.509		0.365		0.101

		1992		1993		0.000		0.234		0.531		0.234				WDFW Annual Priest Rapids Samping memoranda

		1993		1994		0.000		0.309		0.436		0.255

		1994		1995		0.000		0.286		0.469		0.245

		1995		1996		0.016		0.460		0.413		0.111

		1996		1997		0.029		0.571		0.314		0.086

		1997		1998		0.029		0.571		0.314		0.086

		1998		1999		0.044		0.516		0.385		0.055

		1999		2000		0.008		0.508		0.413		0.071

		2000		2001		0.249		0.348		0.364		0.040

		2001		2002		0.027		0.549		0.384		0.040

		2002		2003		0.011		0.147		0.718		0.124				Priest Rapids sampling summary excel spreadsheet from A. Murdoch WDFW

		2003		2004		0.088		0.695		0.195		0.022

		2004		2005		0.022		0.486		0.457		0.036

		2005		2006		0.011		0.333		0.608		0.048

		2006		2007		0.048		0.389		0.452		0.111

		86-95 avg.				0.011		0.362		0.477		0.150



Parameter for which a profile is to be created



		updated 7/5/07 (Revised run recon from A. Murdoch, WDFW and assumed pre-spawning mort of 10% is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River														Age error corrected 1/3/07 (prev. used incorrect data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.362		1.848		0.340		0.837				0

		1978		776		0.20		-99		1300		0.35		0.01		0.36		0.48		0.15		152		272		385		-1.049		0.000		-0.702		0.000		776		347		384		776		544		Standard error (ln)		0.251		0.251		0.165		0.212				776

		1979		304		0.33		-99		452		1.26		0.01		0.36		0.48		0.15		100		382		312		0.228		0.228		0.024		0.024		304		226		549		304		448										2.13				304				312		1.02

		1980		819		0.20		-99		1201		0.63		0.01		0.36		0.48		0.15		163		520		273		-0.455		0.000		-1.100		0.000		819		727		718		819		376		Abundance (geomean)				559								819				273		0.33

		1981		420		0.20		-99		1617		1.63		0.01		0.36		0.48		0.15		83		684		312		0.488		0.488		-0.296		-0.296		420		151		876		420		400		Standard error (ln)				0.22								420				312		0.74

		1982		853		0.22		-99		827		0.99		0.01		0.36		0.48		0.15		192		846		351		-0.008		0.000		-0.888		0.000		853		283		996		853		413														853				351		0.41

		1983		1692		0.17		-99		1019		0.53		0.01		0.36		0.48		0.15		288		890		536		-0.642		0.000		-1.150		0.000		1692		381		990		1692		596														1692				536		0.32

		1984		5619		0.08		-99		2449		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-1.418		0.000		-1.697		0.000		5619		655		1509		5619		1142														5619				1030		0.18

		1985		4507		0.11		-99		3009		0.19		0.01		0.36		0.48		0.15		481		868		727		-1.647		0.000		-1.824		0.000		4507		639		955		4507		801		LN most recent years				5.5								4507				727		0.16

		1986		5895		0.15		-99		2606		0.10		0.01		0.36		0.48		0.15		882		618		690		-2.256		0.000		-2.145		0.000		5895		1141		681		5895		760						5.5								5895				690		0.12

		1987		4493		0.17		-99		1819		0.12		0.03		0.34		0.52		0.11		776		523		583		-2.150		0.000		-2.043		0.000		4493		854		579		4493		645						5.5								4493				583		0.13

		1988		4032		0.35		-99		791		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.676		0.000		-1.379		0.000		4032		1582		830		4032		1117						5.9								4032				1016		0.25

		1989		2566		0.35		-99		542		0.13		0.01		0.38		0.56		0.05		901		328		968		-2.058		0.000		-0.975		0.000		2566		993		348		2566		1030						6.5								2566				968		0.38

		1990		2181		0.39		-99		428		0.12		0.00		0.34		0.52		0.14		842		255		1546		-2.147		0.000		-0.344		0.000		2181		927		266		2181		1614						7.6								2181				1546		0.71

		1991		1324		0.33		-99		259		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.665		0.000		0.001		0.000		1324		475		264		1324		1397						6.7								1324				1325		1.00

		1992		1999		0.40		-99		383		0.13		0.03		0.51		0.36		0.10		799		267		1080		-2.014		0.000		-0.615		0.000		1999		891		280		1999		1135						6.5								1999				1080		0.54

		1993		3165		0.16		-99		668		0.07		0.00		0.23		0.53		0.23		509		236		525		-2.597		0.000		-1.797		0.000		3165		557		242		3165		539		Inputs:				6.7								3165				525		0.17

		1994		1164		0.24		-99		220		0.23		0.00		0.31		0.44		0.25		278		269		325		-1.467		0.000		-1.276		0.000		1164		288		268		1164		325						6.8								1164				325		0.28

		1995		1746		0.16		-99		218		0.18		0.00		0.29		0.47		0.24		273		310		251		-1.728		0.000		-1.941		0.000		1746		285		301		1746		243		Census Threshold		750										1746				251		0.14

		1996		1300		0.28		-99		175		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.901		0.000		-1.528		0.000		1300		390		507		1300		271														1300				282		0.22

		1997		463		0.52		-99		71		2.37		0.03		0.57		0.31		0.09		242		1098		357		0.864		0.864		-0.259		-0.259		463		250		1042		463		339														463				357		0.77

		1998		602		0.42		-99		75		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.132		1.132		0.421		0.421		602		254		1768		602		868														602				917		1.52

		1999		343		0.70		-99		36		0.97		0.04		0.52		0.38		0.05		241		334		192		-0.027		-0.027		-0.579		-0.579		343		236																				343				192		0.56

		2000		1030		0.35		-99		64		0.85		0.01		0.51		0.41		0.07		365		878		291		-0.159		0.000		-1.263		0.000		1030		352																				1030				291		0.28

		2001		1655		0.42		-99		74				0.25		0.35		0.36		0.04		696												0.000		1655		669								Hatchery Effectiveness		1										1655				0		0.00

		2002		5000		0.39		-99		217				0.03		0.55		0.38		0.04		1947														5000		1842																				5000

		2003		2598		0.33		-99		72				0.01		0.15		0.72		0.12		851														2598		803																				2598

		2004		2948		0.22		-99		76				0.09		0.69		0.19		0.02		653														2948		622																				2948

		2005		3608		0.23		-99		119				0.02		0.49		0.46		0.04		813																																				3608

		2006		2219		0.41				88				0.01		0.33		0.61		0.05		911								0.537		20		-0.178		1719																						2219

		2007												0.05		0.39		0.45		0.11

																														1.7108799535				0.836791283														3187		750

				1,719		0.40																957

																																																										1719

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(0.873 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177

		10		0.00

		20		0.00

		30		0.00

		40		0.00

		50		0.00

		70		0.00

		90		0.00

		110		0.00

		150		0.00

		200		0.00

		250		0.00

		300		0.00

		315		0.00

		400		0.00

		480		0.00

		550		0.00

		650		0.00

		750		0.00

		850		0.00

		900		0.00

		1000		0.00

		1500		0.00

		2000		0.00

		2500		0.00

		3000		0.00

		3500		0.00

		4000		0.00

		4500		0.00

		5000		0.00

		5500		0.00

		6000		0.00

		6500		0.00

		7000		0.00

		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01





		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		updated 7/5/07 (Revised run recon from A. Murdoch, WDFW and assumed pre-spawning mort of 10% is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River														Age error corrected 1/3/07 (prev. used incorrect data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.743		1.327		0.692		1.376				0

		1978		776		0.20		-99		-99		0.35		0.01		0.36		0.48		0.15		152		272		385		-0.221		-0.221		0.126				339		347		384		339		544		Standard error (ln)		0.236		0.252		0.138		0.275				339

		1979		304		0.33		-99		-99		1.26		0.01		0.36		0.48		0.15		100		382		312		0.864		0.864		0.660		0.660		161		226		549		161		448										2.13				161				312		1.02

		1980		819		0.20		-99		-99		0.63		0.01		0.36		0.48		0.15		163		520		273		0.368		0.368		-0.277				360		727		718		360		376		Abundance (geomean)				559								360				273		0.33

		1981		420		0.20		-99		-99		1.63		0.01		0.36		0.48		0.15		83		684		312		1.311		1.311		0.527		0.527		184		151		876		184		400		Standard error (ln)				0.22								184				312		0.74

		1982		853		0.22		-99		-99		0.99		0.01		0.36		0.48		0.15		192		846		351		0.774		0.774		-0.106				390		283		996		390		413														390				351		0.41

		1983		1692		0.17		-99		-99		0.53		0.01		0.36		0.48		0.15		288		890		536		0.227		0.227		-0.281				709		381		990		709		596														709				536		0.32

		1984		5619		0.08		-99		-99		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-0.377		0.000		-0.656				1984		655		1509		1984		1142														1984				1030		0.18

		1985		4507		0.11		-99		-99		0.19		0.01		0.36		0.48		0.15		481		868		727		-0.666		0.000		-0.843				1689		639		955		1689		801		LN most recent years				5.5								1689				727		0.16

		1986		5895		0.15		-99		-99		0.10		0.01		0.36		0.48		0.15		882		618		690		-1.351		0.000		-1.240				2386		1141		681		2386		760						5.5								2386				690		0.12

		1987		4493		0.17		-99		-99		0.12		0.03		0.34		0.52		0.11		776		523		583		-1.284		0.000		-1.177				1891		854		579		1891		645						5.5								1891				583		0.13

		1988		4032		0.35		-99		-99		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.072		0.000		-0.774				2202		1582		830		2202		1117						5.9								2202				1016		0.25

		1989		2566		0.35		-99		-99		0.13		0.01		0.38		0.56		0.05		901		328		968		-1.453		0.000		-0.370				1400		993		348		1400		1030						6.5								1400				968		0.38

		1990		2181		0.39		-99		-99		0.12		0.00		0.34		0.52		0.14		842		255		1546		-1.585		0.000		0.217				1244		927		266		1244		1614						7.6								1244				1546		0.71

		1991		1324		0.33		-99		-99		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.028		-1.028		0.638				700		475		264		700		1397						6.7								700				1325		1.00

		1992		1999		0.40		-99		-99		0.13		0.03		0.51		0.36		0.10		799		267		1080		-1.470		0.000		-0.071				1159		891		280		1159		1135						6.5								1159				1080		0.54

		1993		3165		0.16		-99		-99		0.07		0.00		0.23		0.53		0.23		509		236		525		-1.712		0.000		-0.911				1306		557		242		1306		539		Inputs:				6.7								1306				525		0.17

		1994		1164		0.24		-99		-99		0.23		0.00		0.31		0.44		0.25		278		269		325		-0.706		-0.706		-0.515				544		288		268		544		325						6.8								544				325		0.28

		1995		1746		0.16		-99		-99		0.18		0.00		0.29		0.47		0.24		273		310		251		-0.835		-0.835		-1.048				715		285		301		715		243		Census Threshold		750										715				251		0.14

		1996		1300		0.28		-99		-99		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.204		-0.204		-0.831				648		390		507		648		271														648				282		0.22

		1997		463		0.52		-99		-99		2.37		0.03		0.57		0.31		0.09		242		1098		357		1.271		1.271		0.148		0.148		308		250		1042		308		339														308				357		0.77

		1998		602		0.42		-99		-99		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.658		1.658		0.948		0.948		355		254		1768		355		868														355				917		1.52

		1999		343		0.70		-99		-99				0.04		0.52		0.38		0.05		241		334		192		0.207		0.207		-0.345		-0.345		272		236																				272				192		0.56

		2000		1030		0.35		-99		-99				0.01		0.51		0.41		0.07		365		878		291		0.441		0.441		-0.662				565		352																				565				291		0.28

		2001		1655		0.42		-99		-99				0.25		0.35		0.36		0.04		696												0.000		984		669								Hatchery Effectiveness		0.3										984				0		0.00

		2002		5000		0.39		-99		-99				0.03		0.55		0.38		0.04		1947														2863		1842																				2863

		2003		2598		0.33		-99		-99				0.01		0.15		0.72		0.12		851														1375		803																				1375

		2004		2948		0.22		-99		-99				0.09		0.69		0.19		0.02		653														1342		622																				1342

		2005		3608		0.23		-99		-99				0.02		0.49		0.46		0.04		813																																				1652

		2006		2219		0.41								0.01		0.33		0.61		0.05		911								0.326		20		0.319		712																						1303

																														1.384773439				1.3763058957														3187		750

				1,719		0.40																957

																																																										712

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(1.438 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177
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		400		0.00
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		850		0.00
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		1500		0.00

		2000		0.00

		2500		0.00

		3000		0.00

		3500		0.00

		4000		0.00

		4500		0.00

		5000		0.00

		5500		0.00

		6000		0.00

		6500		0.00

		7000		0.00

		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		updated 7/5/07 (pre-spawning mort is accounted for)

		ESU		Upper Columbia Steelhead -- Wenatchee River										BEST				Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																				HR adj.		HR adj.

		Brd Year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

																																														Recent productivity		0.743		1.327		0.692		0.870				0

		1978		776		0.20		-99		-99		0.35		0.01		0.36		0.48		0.15		152		272		385		-0.221		-0.221		0.126		0.126		339		347		384		339		544		Standard error (ln)		0.236		0.252		0.138		0.193				339

		1979		304		0.33		-99		-99		1.26		0.01		0.36		0.48		0.15		100		382		312		0.864		0.864		0.660		0.660		161		226		549		161		448										1.80				161				312		1.02

		1980		819		0.20		-99		-99		0.63		0.01		0.36		0.48		0.15		163		520		273		0.368		0.368		-0.277		-0.277		360		727		718		360		376		Abundance (geomean)				510								360				273		0.33

		1981		420		0.20		-99		-99		1.63		0.01		0.36		0.48		0.15		83		684		312		1.311		1.311		0.527		0.527		184		151		876		184		400		Standard error (ln)				0.22								184				312		0.74

		1982		853		0.22		-99		-99		0.99		0.01		0.36		0.48		0.15		192		846		351		0.774		0.774		-0.106		-0.106		390		283		996		390		413														390				351		0.41

		1983		1692		0.17		-99		-99		0.53		0.01		0.36		0.48		0.15		288		890		536		0.227		0.227		-0.281		-0.281		709		381		990		709		596														709				536		0.32

		1984		5619		0.08		-99		-99		0.24		0.01		0.36		0.48		0.15		426		1361		1030		-0.377		0.000		-0.656		0.000		1984		655		1509		1984		1142														1984				1030		0.18

		1985		4507		0.11		-99		-99		0.19		0.01		0.36		0.48		0.15		481		868		727		-0.666		0.000		-0.843		0.000		1689		639		955		1689		801		LN most recent years				5.5								1689				727		0.16

		1986		5895		0.15		-99		-99		0.10		0.01		0.36		0.48		0.15		882		618		690		-1.351		0.000		-1.240		0.000		2386		1141		681		2386		760						5.5								2386				690		0.12

		1987		4493		0.17		-99		-99		0.12		0.03		0.34		0.52		0.11		776		523		583		-1.284		0.000		-1.177		0.000		1891		854		579		1891		645						5.5								1891				583		0.13

		1988		4032		0.35		-99		-99		0.19		0.01		0.50		0.40		0.09		1419		754		1016		-1.072		0.000		-0.774		0.000		2202		1582		830		2202		1117						5.9								2202				1016		0.25

		1989		2566		0.35		-99		-99		0.13		0.01		0.38		0.56		0.05		901		328		968		-1.453		0.000		-0.370		0.000		1400		993		348		1400		1030						6.5								1400				968		0.38

		1990		2181		0.39		-99		-99		0.12		0.00		0.34		0.52		0.14		842		255		1546		-1.585		0.000		0.217		0.000		1244		927		266		1244		1614						7.6								1244				1546		0.71

		1991		1324		0.33		-99		-99		0.19		0.01		0.26		0.56		0.17		433		250		1325		-1.028		-1.028		0.638		0.638		700		475		264		700		1397						6.7								700				1325		1.00

		1992		1999		0.40		-99		-99		0.13		0.03		0.51		0.36		0.10		799		267		1080		-1.470		0.000		-0.071		0.000		1159		891		280		1159		1135						6.5								1159				1080		0.54

		1993		3165		0.16		-99		-99		0.07		0.00		0.23		0.53		0.23		509		236		525		-1.712		0.000		-0.911		0.000		1306		557		242		1306		539		Inputs:				6.7								1306				525		0.17

		1994		1164		0.24		-99		-99		0.23		0.00		0.31		0.44		0.25		278		269		325		-0.706		-0.706		-0.515		-0.515		544		288		268		544		325						6.8								544				325		0.28

		1995		1746		0.16		-99		-99		0.18		0.00		0.29		0.47		0.24		273		310		251		-0.835		-0.835		-1.048		-1.048		715		285		301		715		243		Census Threshold		750										715				251		0.14

		1996		1300		0.28		-99		-99		0.41		0.02		0.46		0.41		0.11		368		528		282		-0.204		-0.204		-0.831		-0.831		648		390		507		648		271														648				282		0.22

		1997		463		0.52		-99		-99		2.37		0.03		0.57		0.31		0.09		242		1098		357		1.271		1.271		0.148		0.148		308		250		1042		308		339														308				357		0.77

		1998		602		0.42		-99		-99		3.10		0.03		0.57		0.31		0.09		250		1867		917		1.658		1.658		0.948		0.948		355		254		1768		355		868														355				917		1.52

		1999		343		0.70		-99		-99				0.04		0.52		0.38		0.05		241		334		192		0.207		0.207		-0.345		-0.345		272		236		317		272		182														272				192		0.56

		2000		1030		0.35		-99		-99				0.01		0.51		0.41		0.07		365		878		291		0.441		0.441		-0.662		-0.662		565		352		796		565		264														565				291		0.28

		2001		1655		0.42		-99		-99				0.25		0.35		0.36		0.04		696														984		669								Hatchery Effectiveness		0.3										984				0		0.00

		2002		5000		0.39		-99		-99				0.03		0.55		0.38		0.04		1947														2863		1842																				2863

		2003		2598		0.33		-99		-99				0.01		0.15		0.72		0.12		851														1375		803																				1375

		2004		2948		0.22		-99		-99				0.09		0.69		0.19		0.02		653														1342		622																				1342

		2005		3608		0.23		-99		-99				0.02		0.49		0.46		0.04		813														1652		778																				1652

		2006		2219		0.41								0.01		0.33		0.61		0.05		911																																				1303

																																																3187		750

				1,719		0.40																957														712

																																																										712

																																																												1,574		0.52

																																																												1,957		1.69

																																						Best Fit section																						2,032		0.16

																																																												2,342		0.05

																																																												2,386		0.07

		Model																																						Model																				2,439		1.60

		O		(0.90 * min ( T, b))		0		Log Normal																																O		(a * min ( T, b))		0		Log Normal														2,481		0.09

																																																												2,770		0.49

																																																												2,790		0.18

		Parameter		Point estimate		Min		Max																																Parameter		Point estimate		Min		Max														2,949		0.22

		b		2250		10		10000																																a		0.5		0.1		1000														3,425		0.22

		STAT1		1																																				b		500		10		20000														3,802		0.74

																																								STAT1		1																		3,869		0.61

																																																												4,029		1.21

		0		0		0		0		0																																																		4,302		0.27

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,471		0.35

		0		0		0		0		0																														0.000		0.000		0.000		0		0												5,801		0.23

		0		0		0		0		0																														0.000		0.000		0.000		0		0												6,181		0.22

		0		0		0		0		0																														0		0		0		0		0												7,125		0.22

		0		0		0		0		0																														0		0		0		0		0												9,190		0.23

		0		0		0		0		0																														0		0		0		0		0

																																								0		0		0		0		0

																																								0		0		0		0		0

		0		0																																				0		0		0		0		0														0.3273808177
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		7500		0.00		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2352		0.3				Breakpoint						7840

				Growth rate						1.254																								multiplier		4.18

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.18

				Quasi-Extinction Threshold						50																						5%		3.8

																																10%		3.58

				Starting Escapement						75																						25%		3.24

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Wenatchee Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						2208		0.4				Breakpoint						5520

				Growth rate						1.264																								multiplier		3.16

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.16

				Quasi-Extinction Threshold						50																						5%		2.86

																																10%		2.68

				Starting Escapement						75																						25%		2.46

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Wenatchee Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				2853		0.23		0.01		0.36		0.48		0.15		40		79		57		-1.449		-1.449		-1.775		-1.775		336		99		123		336		89		Recent productivity		0.193		0.398		0.176		0.276				336

		1978		932		0.12				2849		0.09		0.01		0.36		0.48		0.15		111		80		113		-2.456		0.000		-2.109		0.000		932		255		113		932		160		Standard error (ln)		0.166		0.560		0.138		0.286				932

		1979		22		0.12				1342		2.86		0.01		0.36		0.48		0.15		3		62		51		1.050		1.050		0.846		0.846		22		6		87		22		71										2.13				22

		1980		627		0.12				1963		0.15		0.01		0.36		0.48		0.15		75		93		49		-1.912		-1.912		-2.557		-2.557		627		334		125		627		66		Abundance (geomean)				242								627

		1981		385		0.12				2116		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.959		-0.959		-1.743		-1.743		385		83		190		385		87		Standard error (ln)				0.24								385				67		0.18

		1982		892		0.12				1973		0.19		0.01		0.36		0.48		0.15		106		167		69		-1.674		0.000		-2.554		0.000		892		157		200		892		83														892				69		0.08

		1983		913		0.08				3023		0.23		0.01		0.36		0.48		0.15		71		212		128		-1.458		0.000		-1.966		0.000		913		94		237		913		142														913				128		0.14

		1984		2,909		0.02				9285		0.14		0.01		0.36		0.48		0.15		46		421		319		-1.932		0.000		-2.211		0.000		2909		71		467		2909		353														2909				319		0.11

		1985		2,934		0.03				10502		0.12		0.01		0.36		0.48		0.15		89		358		300		-2.103		0.000		-2.280		0.000		2934		118		394		2934		330		LN most recent years				4.99								2934				300		0.10

		1986		4,188		0.05				10021		0.08		0.01		0.36		0.48		0.15		218		344		384		-2.500		0.000		-2.389		0.000		4188		282		378		4188		423						4.22								4188				384		0.09

		1987		2,839		0.04				6402		0.11		0.03		0.34		0.52		0.11		103		316		352		-2.194		0.000		-2.087		0.000		2839		114		350		2839		390						4.87								2839				352		0.12

		1988		1,528		0.26				349		0.27		0.01		0.50		0.40		0.09		399		417		562		-1.297		0.000		-1.000		0.000		1528		445		461		1528		620						5.55								1528				562		0.37

		1989		1,155		0.25				286		0.12		0.01		0.38		0.56		0.05		294		144		426		-2.080		0.000		-0.996		0.000		1155		324		154		1155		455						5.81								1155				426		0.37

		1990		1,334		0.28				301		0.07		0.00		0.34		0.52		0.14		373		94		569		-2.656		0.000		-0.853		0.000		1334		411		98		1334		593						6.32								1334				569		0.43

		1991		914		0.32				216		0.08		0.01		0.26		0.56		0.17		291		73		384		-2.533		0.000		-0.867		0.000		914		319		76		914		403						6.22								914				384		0.42

		1992		2,131		0.24				463		0.04		0.03		0.51		0.36		0.10		510		85		343		-3.224		0.000		-1.825		0.000		2131		568		89		2131		359						6.47								2131				343		0.16

		1993		1,615		0.15				401		0.07		0.00		0.23		0.53		0.23		235		114		253		-2.654		0.000		-1.854		0.000		1615		257		117		1615		260		Inputs:				6.19								1615				253		0.16

		1994		590		0.20				130		0.19		0.00		0.31		0.44		0.25		115		112		135		-1.664		-1.664		-1.474		-1.474		590		119		111		590		134						6.04								590				135		0.23

		1995		674		0.16				92		0.28		0.00		0.29		0.47		0.24		107		188		152		-1.275		-1.275		-1.488		-1.488		674		112		182		674		147		Census Threshold		750										674				152		0.23

		1996		234		0.30				42		1.19		0.02		0.46		0.41		0.11		71		279		149		0.175		0.175		-0.452		-0.452		234		76		268		234		143														234				149		0.64

		1997		1,482		0.10				219		0.27		0.03		0.57		0.31		0.09		147		393		128		-1.328		0.000		-2.451		0.000		1482		152		373		1482		121														1482				128		0.09

		1998		2,058		0.03				244		0.37		0.03		0.57		0.31		0.09		68		762		374		-0.994		0.000		-1.705		0.000		2058		69		721		2058		354														2058				374		0.18

		1999		1,417		0.09				142		0.16		0.04		0.52		0.38		0.05		131		232		134		-1.809		0.000		-2.361		0.000		1417		128		220		1417		127														1417				134		0.09

		2000		1,886		0.14				109		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.996		0.000		-2.100		0.000		1886		246																				1886				231		0.12

		2001		3,325		0.10				150				0.25		0.35		0.36		0.04		332		550		550		-1.799		0.000		-1.799		0.000		3325		319								hatchery eff.		1										3325

		2002		9,743		0.06				412				0.03		0.55		0.38		0.04		554														9743		524																				9743

		2003		4,555		0.11				152				0.01		0.15		0.72		0.12		503														4555		475																				4555

		2004		4,849		0.13				150				0.09		0.69		0.19		0.02		645														4849		614																				4849

		2005		4,107		0.12				178				0.02		0.49		0.46		0.04		488														4107		467																				4107

		2006		2,982		0.14				159				0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						1376

																						492.9087550793																										1610		750

				1,376		0.10

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.274 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10
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				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

Matheson:
averaged

Don Matheson:
broodstock not added in because of the routine nature of the program



		



Brd to spawner

Returns (spawners)

Methow Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				-99		0.23		0.01		0.36		0.48		0.15		40		79		57		-0.491		-0.491		-0.817		-0.817		129		99		123		129		89		Recent productivity		0.488		0.881		0.443		0.636				129

		1978		932		0.12				-99		0.09		0.01		0.36		0.48		0.15		111		80		113		-1.498		-1.498		-1.151				358		255		113		358		160		Standard error (ln)		0.171		0.502		0.109		0.227				358

		1979		22		0.12				-99		2.86		0.01		0.36		0.48		0.15		3		62		51		2.008		2.008		1.804		1.804		8		6		87		8		71										2.13				8

		1980		627		0.12				-99		0.15		0.01		0.36		0.48		0.15		75		93		49		-0.954		-0.954		-1.598		-1.598		240		334		125		240		66		Abundance (geomean)				242								240

		1981		385		0.12				-99		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.001		-0.001		-0.784		-0.784		148		83		190		148		87		Standard error (ln)				0.24								148				67		0.18

		1982		892		0.12				-99		0.19		0.01		0.36		0.48		0.15		106		167		69		-0.716				-1.596				342		157		200		342		83														342				69		0.08

		1983		913		0.08				-99		0.23		0.01		0.36		0.48		0.15		71		212		128		-0.422				-0.930				324		94		237		324		142														324				128		0.14

		1984		2,909		0.02				-99		0.14		0.01		0.36		0.48		0.15		46		421		319		-0.764				-1.043				905		71		467		905		353														905				319		0.11

		1985		2,934		0.03				-99		0.12		0.01		0.36		0.48		0.15		89		358		300		-0.968				-1.144				943		118		394		943		330		LN most recent years				4.99								943				300		0.10

		1986		4,188		0.05				-99		0.08		0.01		0.36		0.48		0.15		218		344		384		-1.411				-1.300				1409		282		378		1409		423						4.22								1409				384		0.09

		1987		2,839		0.04				-99		0.11		0.03		0.34		0.52		0.11		103		316		352		-1.071				-0.965				924		114		350		924		390						4.87								924				352		0.12

		1988		1,528		0.26				-99		0.27		0.01		0.50		0.40		0.09		399		417		562		-0.569				-0.271				737		445		461		737		620						5.55								737				562		0.37

		1989		1,155		0.25				-99		0.12		0.01		0.38		0.56		0.05		294		144		426		-1.342				-0.259				552		324		154		552		455						5.81								552				426		0.37

		1990		1,334		0.28				-99		0.07		0.00		0.34		0.52		0.14		373		94		569		-1.954				-0.152				662		411		98		662		593						6.32								662				569		0.43

		1991		914		0.32				-99		0.08		0.01		0.26		0.56		0.17		291		73		384		-1.885				-0.219				478		319		76		478		403						6.22								478				384		0.42

		1992		2,131		0.24				-99		0.04		0.03		0.51		0.36		0.10		510		85		343		-2.464				-1.065				996		568		89		996		359						6.47								996				343		0.16

		1993		1,615		0.15				-99		0.07		0.00		0.23		0.53		0.23		235		114		253		-1.742				-0.942				649		257		117		649		260		Inputs:				6.19								649				253		0.16

		1994		590		0.20				-99		0.19		0.00		0.31		0.44		0.25		115		112		135		-0.836		-0.836		-0.645		-0.645		258		119		111		258		134						6.04								258				135		0.23

		1995		674		0.16				-99		0.28		0.00		0.29		0.47		0.24		107		188		152		-0.386		-0.386		-0.599		-0.599		277		112		182		277		147		Census Threshold		750										277				152		0.23

		1996		234		0.30				-99		1.19		0.02		0.46		0.41		0.11		71		279		149		0.843		0.843		0.216		0.216		120		76		268		120		143														120				149		0.64

		1997		1,482		0.10				-99		0.27		0.03		0.57		0.31		0.09		147		393		128		-0.332				-1.455				547		152		373		547		121														547				128		0.09

		1998		2,058		0.03				-99		0.37		0.03		0.57		0.31		0.09		68		762		374		0.136				-0.575				665		69		721		665		354														665				374		0.18

		1999		1,417		0.09				-99		0.16		0.04		0.52		0.38		0.05		131		232		134		-0.800				-1.352				517		128		220		517		127														517				134		0.09

		2000		1,886		0.14				-99		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.067				-1.171				745		246																				745				231		0.12

		2001		3,325		0.10				-99				0.25		0.35		0.36		0.04		332		550		550		-0.805				-0.805				1230		319								hatchery eff.		0.3										1230

		2002		9,743		0.06				-99				0.03		0.55		0.38		0.04		554														3311		524																				3311

		2003		4,555		0.11				-99				0.01		0.15		0.72		0.12		503														1719		475																				1719

		2004		4,849		0.13				-99				0.09		0.69		0.19		0.02		645														1906		614																				1906

		2005		4,107		0.12				-99				0.02		0.49		0.46		0.04		488														1573		467																				1573

		2006		2,982		0.14								0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						550

																						492.9087550793																										1610		750

				1,376		0.12

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.633 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10
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		850		0.000
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				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Methow Steelhead



		ESU		Upper Columbia Steelhead -- Methow River										BEST						updated 9/27/07

								Run Reconstruction: Andrew Murdoch (wdfw) spreadsheet july 07														Age error corrected 1/3/07 (prev. used incorrect Chilcote data)

								Spawners assume 10% presp mort								Age error corrected 1/4/07																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		336		0.12				-99		0.23		0.01		0.36		0.48		0.15		40		79		57		-0.491		-0.491		-0.817		-0.817		129		99		123		129		89		Recent productivity		0.488		0.487		0.443		0.489				129

		1978		932		0.12				-99		0.09		0.01		0.36		0.48		0.15		111		80		113		-1.498		-1.498		-1.151		-1.151		358		255		113		358		160		Standard error (ln)		0.171		0.214		0.109		0.137				358

		1979		22		0.12				-99		2.86		0.01		0.36		0.48		0.15		3		62		51		2.008		2.008		1.804		1.804		8		6		87		8		71										1.75				8

		1980		627		0.12				-99		0.15		0.01		0.36		0.48		0.15		75		93		49		-0.954		-0.954		-1.598		-1.598		240		334		125		240		66		Abundance (geomean)				242								240

		1981		385		0.12				-99		0.38		0.01		0.36		0.48		0.15		46		148		67		-0.001		-0.001		-0.784		-0.784		148		83		190		148		87		Standard error (ln)				0.27								148				67		0.18

		1982		892		0.12				-99		0.19		0.01		0.36		0.48		0.15		106		167		69		-0.716		-0.716		-1.596		-1.596		342		157		200		342		83														342				69		0.08

		1983		913		0.08				-99		0.23		0.01		0.36		0.48		0.15		71		212		128		-0.422		-0.422		-0.930		-0.930		324		94		237		324		142														324				128		0.14

		1984		2,909		0.02				-99		0.14		0.01		0.36		0.48		0.15		46		421		319		-0.764		0.000		-1.043		0.000		905		71		467		905		353														905				319		0.11

		1985		2,934		0.03				-99		0.12		0.01		0.36		0.48		0.15		89		358		300		-0.968		0.000		-1.144		0.000		943		118		394		943		330		LN most recent years				4.27								943				300		0.10

		1986		4,188		0.05				-99		0.08		0.01		0.36		0.48		0.15		218		344		384		-1.411		0.000		-1.300		0.000		1409		282		378		1409		423						4.99								1409				384		0.09

		1987		2,839		0.04				-99		0.11		0.03		0.34		0.52		0.11		103		316		352		-1.071		0.000		-0.965		0.000		924		114		350		924		390						4.22								924				352		0.12

		1988		1,528		0.26				-99		0.27		0.01		0.50		0.40		0.09		399		417		562		-0.569		-0.569		-0.271		-0.271		737		445		461		737		620						4.87								737				562		0.37

		1989		1,155		0.25				-99		0.12		0.01		0.38		0.56		0.05		294		144		426		-1.342		-1.342		-0.259		-0.259		552		324		154		552		455						5.55								552				426		0.37

		1990		1,334		0.28				-99		0.07		0.00		0.34		0.52		0.14		373		94		569		-1.954		-1.954		-0.152		-0.152		662		411		98		662		593						5.81								662				569		0.43

		1991		914		0.32				-99		0.08		0.01		0.26		0.56		0.17		291		73		384		-1.885		-1.885		-0.219		-0.219		478		319		76		478		403						6.32								478				384		0.42

		1992		2,131		0.24				-99		0.04		0.03		0.51		0.36		0.10		510		85		343		-2.464		0.000		-1.065		0.000		996		568		89		996		359						6.22								996				343		0.16

		1993		1,615		0.15				-99		0.07		0.00		0.23		0.53		0.23		235		114		253		-1.742		-1.742		-0.942		-0.942		649		257		117		649		260		Inputs:				6.47								649				253		0.16

		1994		590		0.20				-99		0.19		0.00		0.31		0.44		0.25		115		112		135		-0.836		-0.836		-0.645		-0.645		258		119		111		258		134						6.19								258				135		0.23

		1995		674		0.16				-99		0.28		0.00		0.29		0.47		0.24		107		188		152		-0.386		-0.386		-0.599		-0.599		277		112		182		277		147		Census Threshold		750										277				152		0.23

		1996		234		0.30				-99		1.19		0.02		0.46		0.41		0.11		71		279		149		0.843		0.843		0.216		0.216		120		76		268		120		143														120				149		0.64

		1997		1,482		0.10				-99		0.27		0.03		0.57		0.31		0.09		147		393		128		-0.332		-0.332		-1.455		-1.455		547		152		373		547		121														547				128		0.09

		1998		2,058		0.03				-99		0.37		0.03		0.57		0.31		0.09		68		762		374		0.136		0.136		-0.575		-0.575		665		69		721		665		354														665				374		0.18

		1999		1,417		0.09				-99		0.16		0.04		0.52		0.38		0.05		131		232		134		-0.800		-0.800		-1.352		-1.352		517		128		220		517		127														517				134		0.09

		2000		1,886		0.14				-99		0.37		0.01		0.51		0.41		0.07		256		697		231		-0.067		-0.067		-1.171		-1.171		745		246																				745				231		0.12

		2001		3,325		0.10				-99				0.25		0.35		0.36		0.04		332		550		550		-0.805		0.000		-0.805		0.000		1230		319								hatchery eff.		0.3										1230

		2002		9,743		0.06				-99				0.03		0.55		0.38		0.04		554														3311		524																				3311

		2003		4,555		0.11				-99				0.01		0.15		0.72		0.12		503														1719		475																				1719

		2004		4,849		0.13				-99				0.09		0.69		0.19		0.02		645														1906		614																				1906

		2005		4,107		0.12				-99				0.02		0.49		0.46		0.04		488														1573		467																				1573

		2006		2,982		0.14								0.01		0.33		0.61		0.05		421						2250		0.75

																														1687.5						550

																						492.9087550793																										1610		750

				1,376		0.12

																																																										299		0.64

																																																										491		0.03

																																																										680		0.41

																																																										737		0.54

																																														1125												974		0.05

																																																										1,206		0.15

																																																										1,259		0.78

																																																										1,296		0.17

																																																										1,537		0.43

																																																										1,548		0.75

		Model																																																								1,763		0.46

		O		(.493 * min ( T, b))		0		Log Normal																																																		1,937		0.26

																																																										1,958		0.25

																																																										2,085		0.32

		Parameter		Point estimate		Min		Max																																																		2,382		0.06

		b		1000		10		10000																																																		2,417		0.07

		STAT1		1																																																						3,886		0.19

																																																										4,388		0.08

																																																										5,109		0.10

		0		0		0		0		0																																																5,455		0.10

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0																																																		0.6359491244

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0

		10		0.000

		20		0.000

		30		0.000

		40		0.000

		50		0.000

		70		0.000

		90		0.000

		110		0.000

		150		0.000

		200		0.000

		250		0.000

		300		0.000

		315		0.000

		400		0.000

		480		0.000

		550		0.000

		650		0.000

		750		0.000

		850		0.000

		900		0.000

		1000		0.000

		1500		0.000

		2000		0.000

		2500		0.000

		3000		0.000

		3500		0.000

		4000		0.000

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						378		0.19				Breakpoint						1989

				Growth rate						1.14																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Methow Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						414		0.57				Breakpoint						726

				Growth rate						1.5846																								multiplier		2.78

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		2.78

				Quasi-Extinction Threshold						50																						5%		2.44

																																10%		2.26

				Starting Escapement						75																						25%		2.02

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Methow Steelhead



																updated 7/5/07 (pre-spawning mort is accounted for)

		ESU		Upper Columbia Steelhead -- Entiat River										BEST		Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977																																												Recent productivity		0.376		0.456		0.441		0.479

		1978		315		0.13		-99		95		0.10		0.01		0.36		0.48		0.15		41		33		47		-2.257		-2.257		-1.910		-1.910		315		95		46		315		65		Standard error (ln)		0.190		0.220		0.198		0.227				315

		1979		138		0.17		-99		64		0.18		0.01		0.36		0.48		0.15		23		25		20		-1.710		-1.710		-1.914		-1.914		138		52		34		138		28										1.74				138

		1980		161		0.21		-99		95		0.20		0.01		0.36		0.48		0.15		34		32		17		-1.632		-1.632		-2.277		-2.277		161		151		42		161		22		Abundance (geomean)				79								161				17		0.10

		1981		137		0.25		-99		83		0.47		0.01		0.36		0.48		0.15		35		64		29		-0.759		-0.759		-1.542		-1.542		137		63		81		137		37		Standard error (ln)				0.22								137				29		0.21

		1982		184		0.17		-99		113		0.55		0.01		0.36		0.48		0.15		31		102		42		-0.591		-0.591		-1.471		-1.471		184		46		118		184		49														184				42		0.23

		1983		234		0.18		-99		107		0.49		0.01		0.36		0.48		0.15		42		115		70		-0.705		-0.705		-1.212		-1.212		234		55		128		234		77														234				70		0.30

		1984		29		0.38		-99		185		6.07		0.01		0.36		0.48		0.15		11		174		131		1.803		1.803		1.525		1.525		29		17		193		29		146														29				131		4.59

		1985		72		0.40		-99		193		1.55		0.01		0.36		0.48		0.15		29		111		93		0.435		0.435		0.259		0.259		72		38		122		72		102		LN most recent years				3.42								72				93		1.30

		1986		380		0.23		-99		337		0.21		0.01		0.36		0.48		0.15		89		80		89		-1.560		0.000		-1.449		0.000		380		115		88		380		98						3.60								380				89		0.23

		1987		261		0.40		-99		92		0.26		0.03		0.34		0.52		0.11		104		67		75		-1.356		-1.356		-1.249		-1.249		261		115		74		261		83						3.64								261				75		0.29

		1988		418		0.44		-99		84		0.23		0.01		0.50		0.40		0.09		182		96		129		-1.470		0.000		-1.173		0.000		418		204		106		418		142						3.94								418				129		0.31

		1989		165		0.69		-99		40		0.25		0.01		0.38		0.56		0.05		113		42		123		-1.373		-1.373		-0.290		-0.290		165		125		44		165		131						4.58								165				123		0.75

		1990		288		0.38		-99		56		0.12		0.00		0.34		0.52		0.14		109		33		201		-2.160		-2.160		-0.357		-0.357		288		120		35		288		210						5.57								288				201		0.70

		1991		207		0.27		-99		40		0.16		0.01		0.26		0.56		0.17		56		33		173		-1.845		-1.845		-0.179		-0.179		207		61		34		207		182						4.77								207				173		0.84

		1992		111		0.94		-99		20		0.32		0.03		0.51		0.36		0.10		104		35		142		-1.155		-1.155		0.244		0.244		111		116		37		111		149						4.54								111				142		1.28

		1993		82		0.76		-99		23		0.39		0.00		0.23		0.53		0.23		62		32		71		-0.945		-0.945		-0.144		-0.144		82		68		33		82		73		Inputs:				4.75								82				71		0.87

		1994		80		0.45		-99		14		0.50		0.00		0.31		0.44		0.25		36		40		49		-0.695		-0.695		-0.505		-0.505		80		37		40		80		48						4.85								80				49		0.60

		1995		126		0.28		-99		15		0.36		0.00		0.29		0.47		0.24		36		46		37		-1.014		-1.014		-1.227		-1.227		126		37		44		126		36		Census Threshold		375.000										126				37		0.29

		1996		156		0.31		-99		21		0.47		0.02		0.46		0.41		0.11		48		74		39		-0.749		-0.749		-1.376		-1.376		156		51		71		156		38														156				39		0.25

		1997		132		0.23		-99		25		1.14		0.03		0.57		0.31		0.09		31		150		49		0.128		0.128		-0.995		-0.995		132		32		142		132		46														132				49		0.37

		1998		427		0.09		-99		50		0.60		0.03		0.57		0.31		0.09		37		255		125		-0.516		0.000		-1.227		0.000		427		37		241		427		119														427				125		0.29

		1999		291		0.13		-99		29		0.16		0.04		0.52		0.38		0.05		38		47		27		-1.830		-1.830		-2.383		-2.383		291		37																				291				27		0.09

		2000		211		0.24		-99		13		0.59		0.01		0.51		0.41		0.07		52		125		42		-0.524		-0.524		-1.627		-1.627		211		50																				211				42		0.20

		2001		379		0.26		-99		17		0.38		0.25		0.35		0.36		0.04		97		143		143		-0.977		0.000		-0.977		0.000		379		93																				379

		2002		792		0.33		-99		34				0.03		0.55		0.38		0.04		263														792		249								hatchery eff.		1										792

		2003		456		0.26		-99		13				0.01		0.15		0.72		0.12		117														456		111																				456

		2004		987		0.09		-99		25				0.09		0.69		0.19		0.02		93														987		89																				987

		2005		892		0.13		-99		29				0.02		0.49		0.46		0.04		116

		2006		462		0.28				18				0.01		0.33		0.61		0.05		128														163

																								5 yr geomean										20

				163		0.19														10y geomean		79		133.7969731389																						193		375

						0.09														10y min		31

						0.33														10y max		263																																						165		0.52

																																																												205		1.69

																																																												213		0.16

																																																												246		0.05

		Model																																																										250		0.07

		O		(0.466 * min ( T, b))		0		Log Normal																																																				256		1.60

																																																												260		0.09

																																																												291		0.49

		Parameter		Point estimate		Min		Max																																																				293		0.18

		b		500		10		10000																																																				310		0.22

		STAT1		1																																																								360		0.22

																																																												399		0.74

																																																												406		0.61

		0		0		0		0		0																																																		423		1.21

		0		0		0		0		0																																																		452		0.27

		0		0		0		0		0																																																		574		0.35

		0		0		0		0		0																																																		609		0.23

		0		0		0		0		0																																																		649		0.22

		0		0		0		0		0																																																		748		0.22

		0		0		0		0		0																																																		965		0.23

																																																														0.3273808177
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				Population:		Entiat Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						381		0.26				Breakpoint						1465

				Growth rate						1.6172																								multiplier		6.22

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		6.22

				Quasi-Extinction Threshold						50																						5%		5.5

																																10%		5.04

				Starting Escapement						75																						25%		4.48

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Entiat Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						194		0.66				Breakpoint						294

				Growth rate						2.0196																								multiplier		3.06

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		3.06

				Quasi-Extinction Threshold						50																						5%		2.6

																																10%		2.38

				Starting Escapement						75																						25%		2.04

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created

&L&F



		



Brd to spawner

Returns (spawners)

Entiat Steelhead



		ESU		Upper Columbia Steelhead -- Okanogan River										BEST								updated 7/5/07 (pre-spawning mort is accounted for)

																Age error corrected 1/3/07 (prev. used incorrect Chilcote data)																						HR adj.		HR adj.

		year		Spawners		Wild		Broodstock		Harvest		R/S		Age3		Age4		Age5		Age6		Natural Run		Brood Returns				Ln R/S		Censused Ln(R/S)		adj ln(r/s)		Census adj		Eff. spnrs		nat. runs		nat. returns		T		O				Regular		Censused		SAR adj		Census SAR adj				effective spawners				adj returns

		1977		1041		0.07				813		0.103		0.01		0.36		0.48		0.15		69		69		49		-2.720		0.000		-3.047		0.000		1041		171		107		1041		77		Recent productivity		0.075		0.185		0.075		0.118				1041

		1978		1472		0.07				746		0.066		0.01		0.36		0.48		0.15		98		68		97		-3.070		0.000		-2.723		0.000		1472		225		97		1472		137		Standard error (ln)		0.187		0.580		0.185		0.345				1472

		1979		344		0.07				451		0.212		0.01		0.36		0.48		0.15		23		52		42		-1.892		-1.892		-2.096		-2.096		344		52		73		344		60										2.13				344

		1980		974		0.07				545		0.088		0.01		0.36		0.48		0.15		65		63		33		-2.742		0.000		-3.387		0.000		974		290		86		974		45		Abundance (geomean)				80								974

		1981		603		0.07				861		0.168		0.01		0.36		0.48		0.15		40		78		36		-2.040		-2.040		-2.824		-2.824		603		73		102		603		46		Standard error (ln)				0.27						36		603				36		0.06

		1982		1403		0.07				321		0.060		0.01		0.36		0.48		0.15		93		70		29		-3.004		0.000		-3.884		0.000		1403		138		84		1403		35												29		1403				29		0.02

		1983		1362		0.04				983		0.059		0.01		0.36		0.48		0.15		58		72		44		-2.936		0.000		-3.443		0.000		1362		77		81		1362		49												44		1362				44		0.03

		1984		4988		0.01				2580		0.031		0.01		0.36		0.48		0.15		42		141		107		-3.565		0.000		-3.844		0.000		4988		64		156		4988		118												107		4988				107		0.02

		1985		4030		0.02				3531		0.033		0.01		0.36		0.48		0.15		65		120		101		-3.514		0.000		-3.691		0.000		4030		87		132		4030		111		LN most recent years				3.17						101		4030				101		0.02

		1986		3753		0.03				4077		0.034		0.01		0.36		0.48		0.15		105		115		129		-3.483		0.000		-3.372		0.000		3753		136		127		3753		142						3.88						129		3753				129		0.03

		1987		1924		0.02				3450		0.061		0.03		0.34		0.52		0.11		37		106		118		-2.899		0.000		-2.792		0.000		1924		41		117		1924		131						3.11						118		1924				118		0.06

		1988		1145		0.12				1230		0.134		0.01		0.50		0.40		0.09		133		140		188		-2.105		0.000		-1.807		0.000		1145		149		154		1145		207						3.76						188		1145				188		0.16

		1989		915		0.11				198		0.056		0.01		0.38		0.56		0.05		99		48		143		-2.942		0.000		-1.859		0.000		915		109		52		915		152						4.43						143		915				143		0.16

		1990		776		0.16				153		0.042		0.00		0.34		0.52		0.14		125		31		190		-3.210		0.000		-1.408		0.000		776		138		33		776		198						4.69						190		776				190		0.24

		1991		779		0.13				156		0.033		0.01		0.26		0.56		0.17		98		24		128		-3.473		0.000		-1.807		0.000		779		107		25		779		134						5.20						128		779				128		0.16

		1992		1016		0.17				194		0.029		0.03		0.51		0.36		0.10		170		28		114		-3.588		0.000		-2.189		0.000		1016		190		29		1016		119						5.10						114		1016				114		0.11

		1993		911		0.09				199		0.042		0.00		0.23		0.53		0.23		79		37		83		-3.193		0.000		-2.393		0.000		911		86		38		911		86		Inputs:				5.35						83		911				83		0.09

		1994		424		0.09				81		0.086		0.00		0.31		0.44		0.25		39		37		44		-2.450		-2.450		-2.259		-2.259		424		40		36		424		44						5.08						44		424				44		0.10

		1995		484		0.07				56		0.123		0.00		0.29		0.47		0.24		36		62		50		-2.063		-2.063		-2.276		-2.276		484		37		60		484		48		Census Threshold		750.000								50		484				50		0.10

		1996		158		0.15				24		0.555		0.02		0.46		0.41		0.11		24		91		49		-0.548		-0.548		-1.175		-1.175		158		25		88		158		47												49		158				49		0.31

		1997		770		0.06				106		0.158		0.03		0.57		0.31		0.09		48		128		42		-1.791		0.000		-2.914		0.000		770		50		122		770		40												42		770				42		0.05

		1998		1294		0.02				151		0.182		0.03		0.57		0.31		0.09		22		249		122		-1.647		0.000		-2.358		0.000		1294		23		236		1294		116												122		1294				122		0.09

		1999		841		0.05				84		0.086		0.04		0.52		0.38		0.05		43		76		44		-2.403		0.000		-2.955		0.000		841		42		72		841		42												44		841				44		0.05

		2000		1096		0.08				63		0.199		0.01		0.51		0.41		0.07		84		229		76		-1.567		0.000		-2.671		0.000		1096		81		218		1096		72												76		1096				76		0.07

		2001		1956		0.06				88		0.000		0.25		0.35		0.36		0.04		109														1956		104								Hatchery eff.		1										1956

		2002		5296		0.03				224		0.000		0.03		0.55		0.38		0.04		181														5296		171																				5296

		2003		2708		0.06				83		0.000		0.01		0.15		0.72		0.12		165														2708		156																				2708

		2004		2629		0.08				72		0.000		0.09		0.69		0.19		0.02		212														2629		201																				2629

		2005		2260		0.07				81		0.000		0.02		0.49		0.46		0.04		161														2260		154																				2260

		2006		1619		0.09				70		0.000		0.01		0.33		0.61		0.05		139														1619		139

																																																965		750								965

				944		0.06																162														944

								375

																																																												149		0.47

																																																												255		0.02

																																																												352		0.29

																																																												378		0.39

		Model																																																										506		0.04

		O		(0.12 * min ( T, b))		0		Log Normal																																																				628		0.58

																																																												634		0.11

																																																												670		0.12

		Parameter		Point estimate		Min		Max																																																				771		0.56

		b		500		10		10000																																																				778		0.31

		STAT1		1																																																								923		0.32

																																																												970		0.19

																																																												1,015		0.18

		0		0		0		0		0																																																		1,068		0.23

		0		0		0		0		0																																																		1,195		0.05

		0		0		0		0		0																																																		1,279		0.05

		0		0		0		0		0																																																		2,070		0.13

		0		0		0		0		0																																																		2,342		0.06

		0		0		0		0		0																																																		2,710		0.07

		0		0		0		0		0																																																		2,924		0.07

																																																														0.1424236247
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				Population:		Okanogan Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 1.0																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						118		0.16				Breakpoint						738

				Growth rate						0.96																								multiplier		6

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		>6

				Quasi-Extinction Threshold						50																						5%		>6

																																10%		>6

				Starting Escapement						75																						25%		>6

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01

				Population:		Okanogan Steelhead						100%		Risk																		1. ESU stats?

						hatchery eff. = 0.3																										2. Starting escs for pop?

																																3. Prod and cap?

				Recruit per Spawner Model

				Uses the Hockey-Stick Model for recruitment

				User Inputs:												Calculated Values:

												Starting prod

				Effective spawner capacity						152		0.42				Breakpoint						362

				Growth rate						1.8396																								multiplier		4.38

																LN Input Multiplier						6.000

				Variance						0.27

				Autocorrelation						0.64																						Risk		Multipliers required

																																1%		4.38

				Quasi-Extinction Threshold						50																						5%		3.84

																																10%		3.58

				Starting Escapement						75																						25%		3.1

																Unexplained Variance						0.27

				Age Distribution (females):												Calculated Total Variance						0.46

																Unexplained Standard Dev						0.52

								Year

				enter as decimal				3		0.37

								4		0.46

								5		0.16

								6		0.01



Parameter for which a profile is to be created



		



Brd to spawner

Returns (spawners)

Okanogan Steelhead



		Data Source: Streamnet (12/29/06)

																		3		4		5		6

				Rock Is.		Wells Count		Difference						Lake Wenatchee Ages						0.68		0.31		0.01																																																				Year				HR		Min run		HR rate		Multiplier

		Year		Count				(Wenatchee)						Osyoos				0.22		0.72		0.07

		1960		58,201																																																										1.1		1.2		1.3		2.1		2.2		2.3				1960				120		179.1		0.67		2.91

		1961		19,521																																																																								1961				40.7		60.2		0.68		2.96

		1962		28,575								Wenatchee																				Okanogan																																												1962				14.3		42.9		0.33		1.44

		1963		64,751								Assumed Prespawning loss:						0.3														Assumed Prespawning loss:						0.3																																						1963				14		79.9		0.18		1.16

		1964		79,387																																																																								1964				20.8		104.9		0.20		1.20

		1965		48,356								Spawners		Hvst Adj		4		5		6		Brd. Yr Rtns										Spawners				3		4		5		Brd. Yr Rtns																																		1965				5.9		55.2		0.11		1.07

		1966		170,071												0.68		0.31		0.01																0.22		0.72		0.07																																				1966				4.4		174.8		0.03		0.98

		1967		123,786		113,232		10,554				7,388		10,263		23,749		6,521		124		30,394		4.11		1.4144128239						79,262		110,105		9,124		47,198		4,266		60,588		0.76		-0.2686677785																														1967				55.7		180.2		0.31		1.39

		1968		109,308		81,530		27,778				19,445		22,974		14,304		3,835		126		18,265		0.94		-0.0625985648						57,071		67,429		14,422		43,874		1,861		60,157		1.05		0.0526601561																														1968				25.3		134.8		0.19		1.18

		1969		39,240		17,352		21,888				15,322		23,077		8,412		3,899		221		12,533		0.82		-0.200930149						12,146		18,295		13,406		19,139		786		33,331		2.74		1.0094518438																														1969				27.5		75.8		0.36		1.51

		1970		77,419		50,667		26,752				18,726		21,898		8,554		6,857		35		15,445		0.82		-0.1926256479						35,467		41,473		5,848		8,087		1,048		14,983		0.42		-0.861664921																														1970				17.1		95.4		0.18		1.17

		1971		73,837		48,172		25,665				17,966		34,925		15,040		1,084		503		16,627		0.93		-0.0773964261						33,720		65,553		2,471		10,780		1,302		14,553		0.43		-0.8403122829																														1971				76.2		150.5		0.51		1.94

		1972		44,927		33,398		11,529				8,070		21,035		2,377		15,608		68		18,053		2.24		0.8050976662						23,379		60,937		3,294		13,390		1,054		17,739		0.76		-0.2760811533																														1972				77.9		123.3		0.63		2.61

		1973		54,480		37,178		17,302				12,111		12,370		34,236		2,109		128		36,473		3.01		1.1024250212						26,025		26,581		4,091		10,846		353		15,290		0.59		-0.5318434131																														1973				3.7		61.3		0.06		1.02

		1974		35,436		16,716		18,720				13,104		12,579		4,626		3,966		173		8,765		0.67		-0.4021741242						11,701		11,232		3,314		3,627		1,256		8,197		0.70		-0.3559058344																														1974				0.009		43.8		0.00		0.96

		1975		55,209		22,286		32,923				23,046		22,118		8,700		5,358		160		14,218		0.62		-0.4829743453						15,600		14,972		1,108		12,918		1,263		15,289		0.98		-0.0201720363																														1975				0		58.2		0.00		0.96

		1976		32,810		27,619		5,191				3,634		3,495		11,754		4,970		154		16,878		4.64		1.5357603578						19,333		18,598		3,947		12,986		1,364		18,297		0.95		-0.0550743758																														1976				0.1		43.7		0.00		0.96

		1977		95,413		21,973		73,440				51,408		50,347		10,903		4,781		420		16,104		0.31		-1.160748257						15,381		15,064		3,968		14,033		957		18,957		1.23		0.209059294																														1977				2		99.8		0.02		0.98

		1978		17,529		7458		10,071				7,050		6,803		10,487		13,033		278		23,798		3.38		1.2166037001						5,221		5,038		4,288		9,840		1,324		15,451		2.96		1.0850837809																														1978				0.1		18.4		0.01		0.96

		1979		45,662		26,655		19,007				13,305		12,794		28,589		8,606		744		37,940		2.85		1.0478727894						18,659		17,941		3,007		13,616		4,816		21,439		1.15		0.1388936238																														1979				0.1		52.6		0.00		0.96

		1980		52,039		26,573		25,466				17,826		17,285		18,879		23,068		65		42,012		2.36		0.8572803382						18,601		18,036		4,160		49,537		4,211		57,908		3.11		1.1356363071																														1980				0.6		58.9		0.01		0.97

		1981		51,460		28,234		23,226				16,258		16,033		50,601		2,012		639		53,252		3.28		1.1864419625						19,764		19,490		15,136		43,310		1,907		60,352		3.05		1.1163477498																														1981				1.5		56		0.03		0.99

		1982		40,451		19,005		21,446				15,012		15,422		4,413		11,495		229		16,137		1.07		0.0722710137						13,304		13,666		13,233		19,610		3,542		36,385		2.74		1.0061392422																														1982				3.3		50.2		0.07		1.03

		1983		90,008		27,925		62,083				43,458		42,043		33,845		15,358		287		49,489		1.14		0.1299630573						19,548		18,911		5,992		36,431		1,028		43,451		2.22		0.7987781363																														1983				0.8		100.5		0.01		0.97

		1984		113,761		81,054		32,707				22,895		27,763		6,877		5,681		383		12,941		0.57		-0.570530444						56,738		68,801		11,132		1,028		325		12,484		0.22		-1.5139920142																														1984				33.7		161.6		0.21		1.21

		1985		118,541		52,989		65,552				45,886		74,413		14,646		7,381		74		22,101		0.48		-0.7305591167						37,092		60,152		43,367		325		728		44,419		1.20		0.1802674004																														1985				81.8		200.4		0.41		1.62

		1986		43,078		34,788		8,290				5,803		6,490		19,573		7,047		70		26,690		4.60		1.525925226						24,352		27,236		10,532		728		371		11,630		0.48		-0.7389714271																														1986				8.5		59.9		0.14		1.12

		1987		76,577		40,120		36,457				25,520		45,979		23,597		13,942		528		38,066		1.49		0.3998565722						28,084		50,598		1,482		371		790		2,642		0.09		-2.3636755707																														1987				67.9		145.3		0.47		1.80

		1988		51,135		33,978		17,157				12,010		22,466		12,750		9,067		75		21,893		1.82		0.6004130384						23,785		44,493		15,916		790		1,853		18,559		0.78		-0.248096232						0.002		0.975		0.023		0.000		0.21		96.21		1.68		1.26		0.63		0						1988				48.5		99.6		0.49		1.87

		1989		45,300		15,976		29,324				20,527		20,614		29,772		2,328		30		32,130		1.57		0.448062909						11,183		11,231		22,883		1,853		82		24,818		2.22		0.7971371132						0.033		0.938		0.029		0.000		3.33		93.11		2.67		0.67		0.22		0						1989				2.1		47.4		0.04		1.00

		1990		46,331		7609		38,722				27,105		27,337		5,102		930		83		6,115		0.23		-1.488920303						5,326		5,372		17,989		839		242		19,070		3.58		1.2754473864						0.581		0.276		0.136		0.007		58.13		25.12		10.59		2.46		2.96		0.74						1990				2.4		49.6		0.05		1.01

		1991		71,245		27,490		43,755				30,628		30,721		2,041		2,566		138		4,745		0.15		-1.8648770328						19,243		19,301		256		2,486		873		3,615		0.19		-1.6720322024						0.156		0.825		0.019		0.000		15.61		77.07		1.73		5.39		0.19		0						1991				3.3		76.5		0.04		1.00		Post listing average

		1992		80,856		41,951		38,905				27,234		26,832		5,629		4,276		42		9,947		0.37		-1.0071271179						29,366		28,932		760		8,977		1,265		11,002		0.37		-0.9817852328						0.182		0.791		0.027		0.000		18.19		72.21		1.58		6.88		1.15		0						1992				2.2		85		0.03		0.99

		1993		82,966		27,843		55,123				38,586		39,371		9,381		1,310		28		10,719		0.28		-1.2808836566						19,490		19,886		2,743		13,012		226		15,982		0.82		-0.1984607027						0.000		0.905		0.093		0.002		0		90.25		4.66		0.21		4.66		0.21						1993				5		84.2		0.06		1.02		0.04

		1994		12,395		1666		10,729				7,510		7,503		2,874		876		206		3,956		0.53		-0.6410505922						1,166		1,165		3,976		2,329		606		6,911		5.93		1.779406275																														1994				0.5		12.7		0.04		1.00

		1995		9,189		4916		4,273				2,991		3,001		1,923		6,376		258		8,557		2.86		1.0510698009						3,441		3,453		712		6,236		2,915		9,863		2.87		1.0529867021																														1995				0.4		9.2		0.04		1.00

		1996		29,453		17,701		11,752				8,226		8,278		13,986		7,993		261		22,241		2.70		0.9945870283						12,391		12,468		1,905		29,988		3,650		35,543		2.87		1.05379885																														1996				1.4		30.3		0.05		1.01

		1997		45,412		25,754		19,658				13,761		13,795		17,534		8,093		53		25,680		1.87		0.6239187356						18,028		18,073		9,163		37,543		519		47,225		2.62		0.9629988574																														1997				2		46.9		0.04		1.00

		1998		10,769		4669		6,100				4,270		4,226		17,753		1,644		328		19,725		4.62		1.530281151						3,268		3,235		11,471		5,335		1,420		18,227		5.58		1.7186163181																														1998				0.4		13.2		0.03		0.99

		1999		16,432		12,388		4,044				2,831		2,827		3,605		10,175		- 0		13,780		4.87		1.5826845974						8,672		8,661		1,630		14,604		3,825		20,059		2.31		0.838637026														0		92.82		1.54		0		5.64		0						1999				0.7		17.9		0.04		1.00

		2000		89,547		59,944		29,603				20,722		20,568																		41,961		41,649																																										2000				3.1		93.7		0.03		0.99

		2001		111,326		74,490		36,836				25,785		25,785														22				52,143		52,143																1987		0.000		0.736		0.250		0.014		0		73.61		11.11		0		13.89		1.39						2001								0.04		1.00

		2002		47,883		10,586		37,297				26,108		26,108										1.27		0.24						7410.20		7,410										1.17		0.16				1988		0.000		0.306		0.684		0.010		0		30.61		32.14		0		36.22		1.02						2002								0.04		1.00

		2003		36,551		28,977		7,574				5,302		5,302												0.96		1.14				20283.90		20,284												1.01		1.31		1989		0.000		0.711		0.276		0.014		0		71.05		11.08		0		16.48		1.39						2003								0.04		1.00

		2004		124,943		78,053		46,890				32,823		32,823												0.32		0.58				54637.10		54,637												0.36		0.37		1990		0.000		0.716		0.270		0.014		0		71.6		9.2		0		17.8		1.4						2004								0.04		1.00

														- 0																																				1991		0.000		0.768		0.229		0.002		0		76.81		21.01		0		1.93		0.24						2005								0.04		1.00

														- 0																																				1992		0.003		0.475		0.520		0.003		0.26		47.52		11.49		0		40.47		0.26						2006								0.04		1.00

						33,919		26,679																																										1993		0.000		0.756		0.230		0.013		0		75.62		13.82		0		9.21		1.34

														0

														50000

		Okan

		SR Model		a		SE		b		SE		adj. var		auto		AICc

		Rand-Walk		1.39		0.33		n/a		n/a		1.10		0.35		72.0

		Const. Rec		10000		2304		n/a		n/a		n/a		n/a		67.9

		Bev-Holt		12.61		12.86		22009		5277		0.56		0.31		59.2

		Hock-Stk		4.56		2.05		4413		2135		0.56		0.29		58.9

		Ricker		4.44		1.30		0.00006		0.00001		0.54		0.35		58.9

		Wenatchee

		SR Model		a		SE		b		SE		adj. var		auto		AICc

		Rand-Walk		1.29		0.28		n/a		n/a		0.67		0.60		68.3

		Const. Rec		10000		2260		n/a		n/a		n/a		n/a		64.3

		Bev-Holt		13.72		18.57		20861		4992		0.38		0.51		54.8

		Hock-Stk		4.01		1.62		4780		2082		0.39		0.46		54.4

		Ricker		3.81		1.05		0.00006		0.00001		0.49		0.27		55.7

								average (hs,bh,rk)				0.42		0.41

								outmigrant smolt estimates from Bjornn et al 1968										Wenatchee Sock

								Redfish lake												hs		bh		rk

								Age Structure				prop						0		0		0		0																		Okanogan

												age4		age 5				1000		4,007		8,276		3,593																				hs		bh		rk

								13006		39071		0.333						2000		8,014		11,851		6,781																		0		0		0		0

								38935		79074		0.492						3000		12,021		13,844		9,598																		1000		4,007		8,276		3,593

								861		10715		0.080						4000		16,028		15,115		12,075																		2000		8,014		11,851		6,781

								3146		4588		0.686						5000		19,153		15,996		14,242																		3000		12,021		13,844		9,598

								691		1317		0.525						6000		19,153		16,643		16,126																		4000		16,028		15,115		12,075

								20974		22952		0.914						7000		19,153		17,138		17,753																		5000		19,153		15,996		14,242

								21022		21488		0.978						8000		19,153		17,529		19,144																		6000		19,153		16,643		16,126

								22854		25029		0.913						9000		19,153		17,846		20,322																		7000		19,153		17,138		17,753

								4317		14539		0.297						10000		19,153		18,107		21,306																		8000		19,153		17,529		19,144

								8778		12405		0.708						11000		19,153		18,327		22,114																		9000		19,153		17,846		20,322

																		12000		19,153		18,515		22,764																		10000		19,153		18,107		21,306

										avg		0.593		0.407				13000		19,153		18,676		23,270																		11000		19,153		18,327		22,114

										median		0.605		0.395				14000		19,153		18,817		23,646																		12000		19,153		18,515		22,764

																		15000		19,153		18,941		23,905																		13000		19,153		18,676		23,270

																		16000		19,153		19,050		24,060																		14000		19,153		18,817		23,646

																		17000		19,153		19,148		24,122																		15000		19,153		18,941		23,905

																		18000		19,153		19,236		24,100																		16000		19,153		19,050		24,060

																		19000		19,153		19,315		24,004																		17000		19,153		19,148		24,122

																		20000		19,153		19,387		23,841																		18000		19,153		19,236		24,100

																		25000		19,153		19,665		22,292																		19000		19,153		19,315		24,004

																		30000		19,153		19,854		20,009																		20000		19,153		19,387		23,841

																		35000		19,153		19,992		17,461																		25000		19,153		19,665		22,292

																		40000		19,153		20,097		14,926																		30000		19,153		19,854		20,009

																		45000		19,153		20,179		12,561																		35000		19,153		19,992		17,461

																		50000		19,153		20,245		10,439																		40000		19,153		20,097		14,926

																		55000		19,153		20,299		8,589																		45000		19,153		20,179		12,561

																																										50000		19,153		20,245		10,439

																																										55000		19,153		20,299		8,589



Parameter for which a profile is to be created



		



Hock-Stk

Bev-Holt

Ricker



		





pacf for first 20 lags calculated using determinants of Yule-Walker equations. Box Jenkens & Reinsel suggest this method is inaccurate if the time series is near stationarity, but it seems to be good for the first few lags (say 10).
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Age 1 and 2 steelhead parr density and number of sample sections for Idaho steelhead populations, 1985-2007.

CRLMA-s CRLMA-s CRLOC-s CRLOC-s CRSEL-s CRSEL-s CRSFC-s CRSFC-s SRLSR-s SRLSR-s SFSFS-s SFSFS-s SFSEC-s SFSEC-s MFBIG-s MFBIG-s MFUMA-s MFUMA-s

Year

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

1985 16.97 1 0.80 9 0.66 3 1.75 8 12.49 12 0.25 1 0 3.67 7 1.19 10

1986 8.48 1 0.65 7 0.84 8 7.59 28 13.18 15 2.03 22 9.54 1 6.63 10 2.16 15

1987 9.70 1 0.06 8 1.04 13 1.35 10 6.65 16 1.85 21 3.31 1 1.67 14 1.50 14

1988 4.85 1 4.78 20 2.02 17 5.61 22 11.59 15 1.73 23 3.62 2 5.03 8 2.63 13

1989 4.85 1 0.71 18 1.46 17 2.90 27 12.64 17 1.90 14 7.80 2 1.26 11 1.89 12

1990 6.49 3 11.09 19 6.02 21 3.80 25 6.30 17 1.24 14 2.72 2 1.49 11 1.33 12

1991 5.17 4 6.50 18 3.21 26 3.55 29 10.20 19 1.59 11 2.24 2 1.14 11 3.26 12

1992 0.64 5 7.87 22 3.34 21 6.07 30 11.13 22 1.33 13 3.82 3 1.57 9 0.58 12

1993 2.61 4 3.97 22 4.00 23 1.97 27 4.44 21 1.77 15 4.05 2 0.53 12 1.16 14

1994 1.18 4 6.49 20 5.34 24 2.28 29 9.68 17 2.62 15 2.42 3 0.91 7 0.82 12

1995 1.33 4 5.81 20 3.56 25 1.34 28 7.55 18 0.90 9 2.16 3 1.88 4 1.15 7

1996 0.45 4 3.59 19 2.19 21 1.34 28 8.32 16 1.92 15 2.25 2 0.68 4 0.34 12

1997 3.36 4 2.78 22 2.33 23 1.57 15 8.14 14 1.48 12 5.33 3 0.87 7 0.97 5

1998 1.81 1 4.67 20 2.18 21 1.49 24 12.45 12 2.29 16 5.15 2 2.19 3 1.51 9

1999 1.51 4 3.85 18 2.03 18 1.26 19 6.80 22 3.97 15 6.21 2 1.81 8 1.26 4

2000 3.88 2 3.67 13 3.88 5 2.26 21 9.75 23 3.53 16 8.32 1 1.62 9 1.76 8

2001 2.16 3 6.00 22 3.51 14 1.39 21 7.62 24 3.55 14 5.85 3 2.12 8 1.35 11

2002 8.87 4 5.22 21 2.08 21 5.36 17 15.00 21 4.60 14 7.52 3 2.31 6 0.18 5

2003 13.42 4 3.92 20 6.86 14 2.39 21 13.86 21 3.12 16 6.14 3 3.15 5 3.13 11

2004 15.89 3 5.62 22 2.12 22 2.02 21 11.89 23 2.91 18 9.41 3 2.19 10 1.25 8

2005 5.97 4 2.62 12 1.53 15 3.89 24 9.77 23 2.97 19 7.65 3 3.53 9 2.91 11

2006 0.56 3 2.75 12 2.39 9 3.68 17 11.09 20 2.42 13 4.82 2 1.07 3 0.40 3

2007 6.27 1 8.84 2 3.17 17 2.01 4 0 0 0 0.88 3 2.95 4

average 5.50 3 4.45 17 2.86 17 2.91 22 10.03 18 2.27 14 5.25 2 2.09 8 1.55 10
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SRCHA-s SRCHA-s SRPAN-s SRPAN-s SRNFS-s SRNFS-s SRLEM-s SRLEM-s SREFS-s SREFS-s SRUMA-s SRUMA-s SNHCT-s SNHCT-s

Year

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

1985 5.11 4 3.34 6 0 0.19 2 0 0.25 1 17.93 4

1986 10.79 6 7.29 7 9.20 2 1.80 2 0.58 1 3.54 6 16.37 6

1987 11.03 6 10.73 7 5.88 4 0.34 2 0.74 1 2.75 15 8.11 6

1988 7.09 4 6.28 7 3.77 4 1.96 2 1.90 1 1.81 15 17.70 6

1989 6.53 6 5.26 7 4.25 2 1.14 2 7.23 2 1.39 17 11.84 6

1990 14.37 3 5.51 3 9.01 4 0.21 2 3.49 2 1.33 18 7.53 6

1991 0.98 6 0.85 7 5.57 2 0.06 2 2.04 3 0.26 32 7.48 11

1992 5.29 6 1.48 8 11.82 4 0.11 2 1.54 3 0.46 32 20.29 4

1993 12.32 4 1.97 8 2.72 4 0.27 2 3.05 2 0.71 33 13.85 5

1994 3.21 4 1.67 6 4.70 3 0.58 2 1.78 3 0.82 34 11.44 5

1995 3.20 6 0.41 3 4.13 1 0 0.66 2 0.25 31 10.72 4

1996 7.03 6 3.04 2 2.71 2 1.30 2 0.39 2 0.09 14 9.32 5

1997 4.61 8 2.18 4 5.65 4 0.16 2 2.32 3 0.22 10 6.09 6

1998 7.02 8 0 0 1.65 2 4.07 2 0.81 8 9.71 4

1999 4.20 4 5.45 6 6.42 2 1.44 2 1.48 3 0.37 7 12.76 6

2000 5.90 7 5.37 4 3.88 2 2.32 2 1.73 3 0.97 6 23.50 4

2001 2.70 6 4.74 7 9.11 4 3.97 2 4.96 3 2.14 8 9.05 6

2002 8.60 6 4.36 10 9.85 4 4.01 2 3.72 3 1.26 8 9.15 2

2003 5.79 6 3.16 5 10.16 4 4.95 2 2.22 3 1.18 8 7.18 2

2004 6.48 6 6.13 6 7.90 4 2.96 2 1.16 3 1.45 8 5.09 6

2005 5.91 8 6.05 6 13.46 4 3.93 2 3.89 4 1.53 8 15.32 4

2006 6.40 8 3.36 7 5.96 4 1.38 2 1.76 4 1.01 7 0

2007 0 2.24 1 4.65 2 0 0 0 12.20 3

average 6.57 6 4.13 6 6.70 3 1.65 2 2.41 2 1.12 14 11.94 5
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Year #/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

#/100m

2

n 

1985 1.16 20 2.10 18 14.0 17 4.05 10 0.21 3

1986 5.20 43 3.19 48 13.8 22 8.94 15 2.83 9

1987 0.89 31 1.73 50 7.2 23 9.70 17 2.37 18

1988 4.30 59 2.64 46 12.9 22 5.83 15 1.83 18

1989 1.87 62 2.02 39 12.1 24 5.63 15 1.93 21

1990 6.65 65 1.41 39 6.6 26 9.57 10 1.42 22

1991 4.16 73 2.05 36 8.7 34 1.53 15 0.39 37

1992 5.83 73 1.35 37 10.6 31 5.05 18 0.53 37

1993 3.23 72 1.33 43 5.8 30 4.74 16 0.81 37

1994 4.44 73 1.70 37 8.7 26 2.84 13 0.88 39

1995 3.33 73 1.31 23 7.1 26 2.46 10 0.28 33

1996 2.23 68 1.22 33 7.3 25 5.37 10 0.26 18

1997 2.30 60 1.65 27 6.8 24 4.26 16 0.63 15

1998 2.69 65 2.24 30 11.2 17 7.02 8 1.49 12

1999 2.36 55 3.15 29 7.3 32 5.19 12 0.83 12

2000 2.94 39 2.75 34 11.2 29 5.43 13 1.42 11

2001 3.69 57 2.75 36 7.4 33 5.05 17 3.07 13

2002 4.14 59 3.63 28 13.7 27 6.73 20 2.25 13

2003 4.08 55 3.39 35 13.3 27 6.08 15 2.00 13

2004 3.27 65 2.89 39 11.0 32 6.70 16 1.61 13

2005 2.90 51 3.41 42 10.0 31 7.63 18 2.55 14

2006 3.08 38 2.17 21 9.7 23 5.19 19 1.29 13

2007 3.46 23 2.06 7 10.7 4 3.85 3 0

average 3.40 56 2.27 34 9.88 25 5.60 14 1.40 18

Upper Salmon A-run

Age 1 and 2 steelhead parr density and number of sample sections by hierarchial groupings: Clearwater River B-run (CRSFC-

s, CRLOC-s, CRSEL-s); Salmon River B-run (SFSFS-s, SFSEC-s, MFBIG-s, MFUMA-s); lower elevation A-run (CRLMA-s, 

SNHCT-s, SRLSR-s); Mid-Salmon A-run (SRCHA-s, SRPAN-s, SRNFS-s); and upper Salmon A-run (SRLEM-s, SREFS-s, 

SRUMA-s), 1985-2007.

Clearwater B-run Salmon B-run Lower elevation A-run Mid-Salmon  A-run
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Brood year

Clearwater 

B-run

Salmon B-

run

Lower 

elevation 

A-run

Mid-

Salmon  A-

run

Upper 

Salmon A-

run

1984 -0.18 -0.95 0.42 0.00 -0.65

1985 -0.16 -1.04 0.15 -0.27 -1.77

1986 0.64 -1.14 -0.02 -0.92 -2.34

1987 0.22 -1.23 0.04 -0.98 -2.11

1988 -0.21 -0.97 0.05 -0.72 -1.81

1989 -0.72 -1.04 0.05 -0.88 -1.75

1990 -0.73 -1.07 -0.02 -0.40 -1.58

1991 -1.10 -0.78 -0.01 -0.59 -1.39

1992 -1.07 -0.62 0.22 0.20 -0.77

1993 -1.05 -0.18 0.36 0.64 -0.58

1994 -0.60 0.22 0.59 0.41 0.65

1995 -0.24 0.21 0.54 -0.01 0.72

1996 -0.04 -0.05 0.43 -0.10 0.05

1997 0.15 -0.25 0.55 -0.06 0.16

1998 0.10 -0.27 1.01 0.25 -0.15

1999 -0.33 -0.28 0.80 0.29 -0.77

2000 -0.69 -0.59 0.43 0.27 -1.16

2001 -0.73 -0.89 0.10 -0.08 -1.64

1984-2001

ln(progeny/parent) -0.37 -0.61 0.32 -0.16 -0.94

progeny/parent 0.69 0.54 1.37 0.85 0.39

ln(progeny/parent) ratios from parr density data by hierachial groupings, 1984-

2001 brood years
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 191 188 100% 188 480 2.55 1.59 302 1.60

1982 258 254 100% 254 418 1.64 1.96 214 0.84

1983 220 220 100% 220 181 0.82 1.74 104 0.47

1984 115 115 100% 115 41 0.36 0.61 68 0.59

1985 345 331 100% 331 50 0.15 0.64 78 0.24

1986 651 639 100% 639 85 0.13 0.71 120 0.19

1987 550 537 9% 48 46 0.08

0.55

83 0.15

1988 608 597 28% 167 183 0.31 1.34 137 0.23

1989 65 61 75% 46 53 0.86

0.56

94 1.54

1990 300 298 22% 67 11 0.04 0.21 53 0.18

1991 208 170 33% 67 57 0.34 0.33 173 1.02

1992 614 606 9% 52 470 0.78 0.60 777 1.28

1993 333 330 54% 180 296 0.90

0.62

476 1.45

1994 147 143 20% 29 153 1.07 0.96 160 1.12

1995 80 68 67% 48 52 0.77 1.67 31 0.46

1996 429 409 98% 401 594 1.45 1.84 323 0.79

1997 280 275 97% 265 725 2.64 3.38 215 0.78

1998 256 250 98% 246 864 3.46 3.37 257 1.03

1999 83 80 85% 68 284 3.56 1.54 184 2.30

2000 471 462 97% 450 633 1.37 - - -

2001 892 881 85% 750 - -

- - -

2002 675 674 96% 651 - - - - -

2003 541 539 100% 539 - - - - -

2004 673 634 98% 624 - - - - -

2005 470 448 94% 422 - - - - -


image32.emf
Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 1.14 0.75 0.98 0.74 1.05 1.10 376

Std. Err. 0.27 0.31 0.17 0.19 0.08 0.08 0.22

count 10 17 10 17 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.66 0.18 n/a n/a 0.93 0.62 69.7 0.67 0.12 n/a n/a 0.56 0.39 53.2

Const. Rec 161 43 n/a n/a n/a n/a 68.5 162 29 n/a n/a n/a n/a 52.9

Bev-Holt 1.85 1.67 275 167 0.84 0.60 69.8 1.58 0.88 312 145 0.43 0.42 51.2

Hock-Stk 0.96 0.41 211 112 0.86 0.57 69.2 1.05 0.17 188 0 0.45 0.36 51.2

Ricker 1.46 0.73 0.00261 0.00142 0.90 0.55 69.4 1.26 0.40 0.00210 0.00089 0.45 0.37 51.1

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 76 72 100% 72 607 8.44 1.59 381 5.31

1982 520 489 100% 489 352 0.72 1.96 180 0.37

1983 375 375 100% 375 682 1.82 1.74 393 1.05

1984 492 492 100% 492 161 0.33 0.61 265 0.54

1985 675 649 100% 649 60 0.09 0.64 94 0.14

1986 419 393 77% 317 121 0.31 0.71 171 0.44

1987 640 635 68% 435 34 0.05 0.55 62 0.10

1988 975 965 55% 532 235 0.24

1.34

176 0.18

1989 296 277 24% 64 93 0.33 0.56 166 0.60

1990 95 95 60% 57 6 0.06 0.21 26 0.27

1991 163 148 65% 106 41 0.28 0.33 124 0.84

1992 196 194 25% 49 87 0.45 0.60 145 0.74

1993 501 496 49% 246 363 0.73 0.62 585 1.18

1994 67 67 75% 50 57 0.86 0.96 60 0.90

1995 37 37 100% 37 165 4.43 1.67 99 2.66

1996 96 96 88% 85 272 2.84 1.84 148 1.54

1997 184 170 100% 170 550 3.23 3.38 163 0.95

1998 259 246 100% 246 834 3.39 3.37 248 1.01

1999 169 158 96% 158 478 3.02 1.54 310 1.96

2000 366 241 75% 241 380 1.58 - - -

2001 728

663

74% 518

- - - - -

2002 1,121 1,065 48% 517

- - - - -

2003 1,433 1,245 59% 812

- - - - -

2004 1,581 1,408 28% 406

- - - - -

2005 851 798 28% 217

- - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1981-2000 geomean

Point Est. 1.26 0.76 1.26 0.78 1.05 1.05 276

Std. Err. 0.48 0.34 0.26 0.22 0.27 0.25 0.21

count 10 19 10 19 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.72 0.23 n/a n/a 1.22 0.63 75.8 0.73 0.16 n/a n/a 0.79 0.39 60.2

Const. Rec 164 45 n/a n/a n/a n/a 69.6 165 27 n/a n/a n/a n/a 48.8

Bev-Holt 6.06 14.26 196 99 1.12 0.49 72.1 3.65 2.77 224 63 0.48 0.06 49.5

Hock-Stk 1.24 0.57 165 95 1.08 0.53 72.5 1.40 0.44 141 51 0.49 0.08 49.9

Ricker 1.97 0.88 0.00320 0.00114 1.17 0.45 71.9 1.83 0.45 0.00293 0.00063 0.45 -0.02 48.3

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 140 130 100% 130 998 7.70 1.59 628 4.84

1982 228 212 100% 212 271 1.28 1.96 138 0.65

1983 216 216 100% 216 718 3.32 1.74 414 1.91

1984 233 233 100% 233 269 1.16 0.61 445 1.91

1985 1,209 1,163 100% 1,163 289 0.25 0.64 454 0.39

1986 655 649 50% 322 291 0.45 0.71 412 0.63

1987 908 892 50% 450 129 0.14 0.55 235 0.26

1988 868 842 63% 525 178 0.21 1.34 133 0.16

1989 319 308 100% 308 100 0.33 0.56 180 0.58

1990 528 525 44% 231 12 0.02 0.21 55 0.10

1991 399 352 62% 238 62 0.18 0.33 188 0.53

1992 394 389 10% 37 300 0.77 0.60 496 1.27

1993 415 411 56% 232 327 0.79 0.62 526 1.28

1994 54 54 56% 30 102 1.90 0.96 106 1.98

1995 70 62 100% 62 85 1.37 1.67 51 0.82

1996 311 299 95% 285 571 1.91 1.84 311 1.04

1997 188 184 96% 177 565 3.07 3.38 167 0.91

1998 209 209 100% 209 813 3.88 3.37 241 1.15

1999 149 149 95% 142 313 2.11 1.54 203 1.37

2000 461 448 99% 443 405 0.90

- - -

2001 608 608 87% 526 - - - - -

2002 664 650 98% 638 - - - - -

2003 559 550 94% 526 - - - - -

2004 493 468 99% 462 - - - - -

2005 348 346 100% 346 - - - - -
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Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1989-2000 1981-2000 geomean

Point Est. 2.33 1.08 1.40 1.02 1.02 1.05 337

Std. Err. 0.19 0.35 0.18 0.21 0.16 0.16 0.16

count 10 16 10 16 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.80 0.24 n/a n/a 1.11 0.63 73.7 0.81 0.16 n/a n/a 0.69 0.34 56.4

Const. Rec 232 53 n/a n/a n/a n/a 62.2 234 37 n/a n/a n/a n/a 47.6

Bev-Holt 18.67 83.60 247 87 0.78 0.49 64.9 3.26 2.04 338 96 0.40 0.18 46.8

Hock-Stk 1.94 0.42 130 0 0.69 0.52 63.2 1.96 0.27 130 0 0.37 0.17 44.8

Ricker 2.66 1.01 0.00311 0.00079 0.78 0.50 65.0 1.77 0.43 0.00204 0.00051 0.40 0.26 47.3

Not adjusted for SAR Adjusted for SAR
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Brood Year

Total 

Spawners (w/ 

jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 

Production 

(Adults)

Return per 

Spawner

SAR Adj. 

Factor

Adj. Brd. 

Yr. Return

Adj. Return 

per 

Spawner

1981 224 208 100% 208 316 1.52 1.59 199 0.95

1982 161 149 100% 149 119 0.80 1.96 61 0.41

1983 190 190 100% 190 144 0.76 1.74 83 0.44

1984 150 150 100% 150 18 0.12 0.61 30 0.20

1985 345 332 100% 332 13 0.04

0.64

21 0.06

1986 214 205 86% 180 52 0.26 0.71 74 0.36

1987 707 692 18% 125 20 0.03

0.55

37 0.05

1988 554 539 8% 41 144 0.27

1.34

108 0.20

1989 3

3

0% 0 8 1.00 0.56 15 1.00

1990 106 105 50% 53 2 0.02 0.21 8 0.07

1991 45 39 60% 26 21 0.54 0.33 64 1.62

1992 394 390 21% 81 81 0.21

0.60

134 0.34

1993 333 327 23% 76 113 0.35

0.62

182 0.56

1994 13 13 33% 4 17 1.39 0.96 18 1.45

1995 22 20 100% 20 4 0.18 1.67 2 0.11

1996 70 68 100% 68 33 0.48 1.84 18 0.26

1997 68 68 90% 61 69 1.02 3.38 21 0.30

1998 83 83 100% 83 180 2.16 3.37 53 0.64

1999 4

4

100% 4 3 1.00 1.54 2 1.00

2000 31 30 100% 30 31 1.05

- - -

2001 64

64

100% 64 - - - - -

2002 55

54

95% 51 - - - - -

2003 178

145

80% 140 - - - - -

2004 589 535 5% 26 - - - - -

2005 345 341 4% 15 - - - - -
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Abundance

Nat. origin

delimited median 209 spawners 75% threshold median 209 spawners 75% threshold 1989-2000 1981-2000 geomean

Point Est. 0.47 0.48 0.32 0.42 0.42 0.32 n/a n/a 38

Std. Err. 0.56 0.37 0.33 0.41 0.26 0.24 0.33

count 8 13 18 8 13 18 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures
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Brood Year

Total 

Spawners 

(w/ jacks)

Adult 

Spawners

% Natural-

Origin

Natural 

Run 

(Adults)

Brood Yr. 
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(Adults)
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1981 275 263 100% 263 387 1.47 1.59 243 0.93

1982 745 713 100% 713 212 0.30 1.96 108 0.15

1983 733 733 100% 733 206 0.28 1.74 119 0.16

1984 378 378 100% 378 117 0.31 0.61 194 0.51

1985 386 371 100% 371 50 0.14 0.64 79 0.21

1986 399 372 80% 310 4 0.01 0.71 6 0.02

1987 685 669 22% 150 10 0.01 0.55 18 0.03

1988 690 674 24% 160 125 0.19 1.34 94 0.14

1989 191 184 38% 72 16 0.09 0.56 29 0.16

1990 145 144 0% 0 5 0.04 0.21 25 0.17

1991 64 48 13% 8 34 0.71 0.33 103 2.13

1992 162 160 25% 40 46 0.29 0.60 76 0.48

1993 268 257 40% 99 156 0.61 0.62 251 0.98

1994 28 27 50% 14 19 0.70 0.96 20 0.73

1995 38 34 100% 34 50 1.49 1.67 30 0.89

1996 35 34 100% 34 79 2.31 1.84 43 1.26

1997 103 96 100% 96 405 4.21 3.38 120 1.24

1998 91 91 100% 91 347 3.82 3.37 103 1.14

1999 43 43 100% 43 78 1.82 1.54 50 1.18

2000 58 53 100% 55 86 1.62

- - -

2001 504 358 79% 380 - - - - -

2002 431 401 51% 242 - - - - -

2003 426 370 45% 238 - - - - -

2004 218

207

34% 87 - - - - -

2005 149

138

35% 57 - - - - -
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Abundance

Nat. origin

delimited median 262 spawners 75% threshold median 262 spawners 75% threshold 1989-2000 1981-2000 geomean

Point Est. 0.99 0.78 0.52 0.91 0.79 0.56 1.06 0.97 97

Std. Err. 0.45 0.42 0.43 0.23 0.24 0.31 0.30 0.27 0.26

count 10 12 16 10 12 16 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures


