
3.4:  Current Status Summary – Middle Fork Salmon River Spring/Summer Chinook Salmon MPG
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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.  

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. 

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 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).

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. 
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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).
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. 

3.4.1   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 B).  For the recruit per spawner analysis, we did not include data pairs in which the parent spawner escapement was five or less.
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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). 

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. 
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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.
[image: image110.emf]0

100

200

300

400

500

600

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Brood Year

Abundance

Natural Origin Adult Spawners

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.   

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. 
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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.
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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).
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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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3.4.2   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. 
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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 B). 

Annual age compositions of the Big Creek spring/summer Chinook salmon spawning population were derived using the standard IDFG methodology described in Appendix B.  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.
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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). 
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. 
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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).
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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.
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.
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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.  
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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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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 - - - - -


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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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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3.4.3   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.
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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


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 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).
3.4.4   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 B).  For the recruit per spawner analyses, we did not include data pairs in which the parent spawner estimate was five or less. 
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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 [image: image124.emf]0
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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). 

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. 
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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).
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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. 

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.
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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.  
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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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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).
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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 - - - - -


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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3.4.5   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. 
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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 B). 

For the recruit per spawner analyses, we did not include data pairs in which the parent spawner estimate was five or less. 
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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 [image: image132.jpg]


75% (375 spawners) of the abundance threshold (Table 3.4.5–2). 

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. 
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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).
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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. 

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.  
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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).
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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 - - - - -


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.
[image: image30.emf]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


[image: image135.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


[image: image136.emf]0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

10

-

year geometric mean abundance

Productivity (geometric mean R/S)

Current Status

5% risk

25% risk


[image: image137.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


[image: image138.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


3.4.6   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. 
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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.
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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.
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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).
3.4.7   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 B.  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 B). 
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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 [image: image140.emf]0% 5% 10% 15% 20% 25% 30% 35%

Goldberg

Patterson

Lower Pahsimeroi

Upper Pahsimeroi

Middle Pahsimeroi

Percentage of Area

MaSAs

R/S, adjusted for SAR and delimited at 75% (375 spawners) of the abundance threshold (Table 3.4.7–2). 

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. 
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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). 
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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.

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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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 - - - - -


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).
[image: image39.emf]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


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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3.4.8   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.
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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 B.  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 B). 

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).
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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). 

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. 
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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).
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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. 

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  
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).
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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

- - - - -


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).
[image: image46.emf]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


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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3.4.9   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.
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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 B.  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 B). 
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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). 

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: image157.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

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).
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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. 
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.

[image: image49.jpg]Marsh Creek Spring Chinook (MFMAR)

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)

[B8] upper and lower
[B] tower portion only

pper portion only

[W] outside IP branch

none

P no spawning area
designated

N

A4
Jul 01, 2008
Fighines

20

1Miles





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.
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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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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 - - - - -


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).
[image: image52.emf]Abundance

Nat. origin
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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
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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.
[image: image53.emf]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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3.4.10   Literature Cited –  Middle Fork Salmon River Spring/Summer Chinook Salmon MPG  
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3.5:  Current Status Summary – Upper Salmon River Spring/Summer Chinook Salmon MPG
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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.  
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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. 

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.  
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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).  

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).
3.5.1  Current Status Assessment – North Fork Salmon River Spring/Summer Chinook Salmon Population  

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.  
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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).
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.
3.5.2   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.
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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.  

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). 

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. 

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. 

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.
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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
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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. 
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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. 
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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).
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(Adults)
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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 - - - -


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).
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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


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: image64.emf]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






3.5.3   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. 
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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). 
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). 

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. 

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.

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.
 

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.
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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).
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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 - - - - -


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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3.5.4   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. 
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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).

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). 

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. 

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. 

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%.


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.

[image: image72.jpg]Salmon River Lower Mainstem Spring/Summer Chinook (SRLMA)

5

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
I:I lower portion only
upper portion only

utside IP branch

none

B no spawning area
designated

Jul 01, 2008
s





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. 

[image: image73.jpg]Salmon River Lower Mainstem Spring/Summer Chinook (SRLMA)

sh
S

Population boundary | [—] 5 ! 3
; £ & _Saimon
Major spawning area D PISCH (=54 4 e
Minor spawningarea [ | | gl S
s 9 LA N
Intrinsic potential = X
Weighted Bankfull Area / 200m reach 3
(temperature limited) '[f
1800 —— S
: _ =
301 - 600 =
601-1200  om— i
1201-2000 —m—
2001-3500 EE——

Ecoregion (EPA level 4)

Apie 20ne

Barren Mountains |17

Dry Gnelssic SchistoseVolcanics 17ab-
Dry Intermontane Sage Wys.  7aa]

Ory Partly Wooded Mountains 16d.
Forested Boaveroad Mts. 1788

High Elevation Rock. Alpine Zone

High Glacial Drift-Filled Valleys

High Idaho Batholith

Hot Dry Canyons,
So. Forested Mountains 3 /]
W. Beaverhead Mountains @ &
Jul 01, 2008

20

————IMiles





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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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 - - - - -


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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3.5.5   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. 
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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.

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). 

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. 

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. 

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. 
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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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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 - - - - -


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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3.5.6   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.
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). 

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. 

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. 
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
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 population
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.
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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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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 - - - -


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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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
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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.
[image: image87.emf]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






3.5.7   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. 
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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 B.  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.

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). 
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. 

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.

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).
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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 - - - -


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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3.5.8   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. 
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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.  
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). 

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. 

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. 

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. 

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.
[image: image95.jpg]Salmon River Upper Mainstem Spring Chinook (above Redfish Lake) (SRUMA)
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)

[B8] upper and lower

IE’ lower portion only
upper portion only
outside IP branch

B no spawning area
designated

Jul 01, 2008

s

1Miles





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).
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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).
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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 - - - - -


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).
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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
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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.
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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
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Figure 3.4– � SEQ Figure_3.4– \* ARABIC �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.





Figure 3.5– � SEQ Figure_3.5– \* ARABIC �1�.  Upper Salmon River MPG spring/summer Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.





Figure 3.4.5– � SEQ Figure_3.4.5– \* ARABIC �2�.  Loon Creek spring/summer Chinook salmon population spawner abundance.





Figure 3.4.4– � SEQ Figure_3.4.4– \* ARABIC �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.





Figure 3.4.4– � SEQ Figure_3.4.4– \* ARABIC �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.





Figure 3.4.4– � SEQ Figure_3.4.4– \* ARABIC �3�.  Camas Creek spring/summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.4.4– � SEQ Figure_3.4.4– \* ARABIC �2�.  Camas Creek spring/summer Chinook salmon population spawner abundance.





Figure 3.4.2– � SEQ Figure_3.4.2– \* ARABIC �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.





Figure 3.4.2– � SEQ Figure_3.4.2– \* ARABIC �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.









































Figure 3.4.9– � SEQ Figure_3.4.9– \* ARABIC �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.





Figure 3.4.9– � SEQ Figure_3.4.9– \* ARABIC �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.


























Figure 3.5.6– � SEQ Figure_3.5.6– \* ARABIC �3�.  Yankee Fork Salmon River spring Chinook salmon population abundance/productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





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).  





Figure 3.4.9– � SEQ Figure_3.4.9– \* ARABIC �3�.  Marsh Creek spring Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.4.9– � SEQ Figure_3.4.9– \* ARABIC �2�.  Marsh Creek spring Chinook salmon population spawner abundance estimates (1957-2003).





Figure 3.4.8– � SEQ Figure_3.4.8– \* ARABIC �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.





Figure 3.4.8– � SEQ Figure_3.4.8– \* ARABIC �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.





Figure 3.4.2– � SEQ Figure_3.4.2– \* ARABIC �3�.  Big Creek spring/summer Chinook salmon current abundance/productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.4.2– � SEQ Figure_3.4.2– \* ARABIC �2�.  Big Creek spring/summer Chinook salmon population adult spawner abundance estimates (1957-2004).





Figure 3.4.1– � SEQ Figure_3.4.1– \* ARABIC �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.





Figure 3.4.1– � SEQ Figure_3.4.1– \* ARABIC �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.





Figure 3.4.1– � SEQ Figure_3.4.1– \* ARABIC �3�.  Chamberlain Creek spring Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.4.1– � SEQ Figure_3.4.1– \* ARABIC �2�.   Chamberlain Creek spring Chinook salmon population spawner abundance (1985-2003).











Figure 3.4.8– � SEQ Figure_3.4.8– \* ARABIC �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.





Figure 3.4.8– � SEQ Figure_3.4.8– \* ARABIC �2�.  Bear Valley Creek spring Chinook salmon population spawner abundance estimates (1960-2003).





Figure 3.4.7– � SEQ Figure_3.4.7– \* ARABIC �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.





Figure 3.4.7– � SEQ Figure_3.4.7– \* ARABIC �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.





Figure 3.4.7– � SEQ Figure_3.4.7– \* ARABIC �3�.  Sulphur Creek spring Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.4.7– � SEQ Figure_3.4.7– \* ARABIC �2�.  Sulphur Creek spring Chinook salmon population spawner abundance (1957-2003).





Figure 3.4.5– � SEQ Figure_3.4.5– \* ARABIC �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.





Figure 3.4.5– � SEQ Figure_3.4.5– \* ARABIC �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.





Figure 3.4.5– � SEQ Figure_3.4.5– \* ARABIC �3�.  Loon Creek spring/summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.5.8– � SEQ Figure_3.5.8– \* ARABIC �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.





Figure 3.5.8– � SEQ Figure_3.5.8– \* ARABIC �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.





Figure 3.5.8– � SEQ Figure_3.5.8– \* ARABIC �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.  





Figure 3.5.7– � SEQ Figure_3.5.7– \* ARABIC �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.











Figure 3.5.7– � SEQ Figure_3.5.7– \* ARABIC �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.





Figure 3.5.7– � SEQ Figure_3.5.7– \* ARABIC �3�.  Valley Creek spring/summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.



































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.





Figure 3.4– � SEQ Figure_3.4– \* ARABIC �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.





Figure 3.5.8– � SEQ Figure_3.5.8– \* ARABIC �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.





Figure 3.5.8– � SEQ Figure_3.5.8– \* ARABIC �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.





Figure 3.5.3– � SEQ Figure_3.5.3– \* ARABIC �3�.  Pahsimeroi River summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.5.3– � SEQ Figure_3.5.3– \* ARABIC �2�.   Pahsimeroi River summer Chinook salmon population spawner abundance estimates (1986 to 2005).





Figure 3.5.2– � SEQ Figure_3.5.2– \* ARABIC �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.





Figure 3.5.2– � SEQ Figure_3.5.2– \* ARABIC �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.





Figure 3.5.2– � SEQ Figure_3.5.2– \* ARABIC �3�.  Lemhi River spring Chinook salmon population current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.5.2– � SEQ Figure_3.5.2– \* ARABIC �2�.  Lemhi River spring Chinook salmon population spawner abundance estimates (1957-2003).





Figure 3.5.7– � SEQ Figure_3.5.7– \* ARABIC �2�.  Valley Creek spring/summer Chinook salmon population spawner abundance estimates (1957-2003).





Figure 3.5.6– � SEQ Figure_3.5.6– \* ARABIC �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.





Figure 3.5.6– � SEQ Figure_3.5.6– \* ARABIC �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.





Figure 3.5.6– � SEQ Figure_3.5.6– \* ARABIC �4�.  Yankee Fork Salmon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.





Figure 3.5– � SEQ Figure_3.5– \* ARABIC �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.





Figure 3.5.6– � SEQ Figure_3.5.6– \* ARABIC �2�.  Yankee Fork Salmon River spring Chinook salmon population spawner abundance estimates (1961-2003).





Figure 3.5.4– � SEQ Figure_3.5.4– \* ARABIC �4�.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor spawning areas (MiSA).





Figure 3.5.4– � SEQ Figure_3.5.4– \* ARABIC �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.





Figure 3.5.4– � SEQ Figure_3.5.4– \* ARABIC �2�.  Upper Salmon River Lower Mainstem spring/summer Chinook salmon population spawner abundance estimates (1957-2005).





Figure 3.5.3– � SEQ Figure_3.5.3– \* ARABIC �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.








Figure 3.5.3– � SEQ Figure_3.5.3– \* ARABIC �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.





Figure 3.5.3– � SEQ Figure_3.5.3– \* ARABIC �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).





Figure 3.5.5– � SEQ Figure_3.5.5– \* ARABIC �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.





Figure 3.5.5– � SEQ Figure_3.5.5– \* ARABIC �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.





Figure 3.5.5– � SEQ Figure_3.5.5– \* ARABIC �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.





Figure 3.5.5– � SEQ Figure_3.5.5– \* ARABIC �2�.  East Fork Salmon River spring/summer Chinook salmon population spawner abundance estimates (1960-2005).





Figure 3.5.4– � SEQ Figure_3.5.4– \* ARABIC �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.





Figure 3.5.4– � SEQ Figure_3.5.4– \* ARABIC �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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