
Part 3: Status Summary – Snake River Spring/Summer Chinook Salmon ESU
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The Snake River spring/summer Chinook salmon ESU includes 28 extant populations distributed among five MPGs (Figure 3–1).  Four of those MPGs include four or more populations.  We developed current status assessments for the populations residing in the currently accessible sections of the Snake River basin.  The historical Snake River spring/summer Chinook salmon ESU likely included populations in the Clearwater River drainage and also extended above the Hells Canyon Dam complex.  Habitat analyses and historical records of fish presence indicate that the Clearwater River basin and the area above Hells Canyon Dam supported several additional anadromous populations (Figure 3-2).  No biological data are available to assess the historical relationships among populations in the extirpated areas above the Hells Canyon Dam complex, including the potential that one or more additional ESUs may have existed (ICTRT 2007; attachment 1).  
[image: image74.emf]0

500

1,000

1,500

2,000

2,500

3,000

3,500

1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006

Abundance

Brood Year

Natural Origin Adult Spawners

Total Adult Spawners


[image: image75.jpg]Lookingglass Creek Spring Chinook (GRLOO)

D Population boundary

Spawning Area Type
Major (]
Minor [

Spawning reach type
A\ urent spawning
(local agency defined)
““\_ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
(current use of IP branches)

[W] upper and lower
[8] 1ower portion only
upper portion only
outside IP branch
[ | none

no spawning area

[[7] designated within

population

Sep 30,2008

IMiles




The ICTRT had previously reviewed the potential contribution of restoring populations within extirpated MPGs of the Snake River spring/summer Chinook salmon ESU (ICTRT 2007, attachment 1).  The ICTRT recommended that the highest priority in recovery planning efforts should be placed on implementing actions to improve the status of existing populations.   Currently, the relatively large numbers of extant populations in this ESU exist in five MPGs covering a considerable portion of the historical range of habitat conditions.  While restoring populations within extirpated MPGs has the potential to benefit the overall sustainability of the ESU, there would be substantial logistical challenges and uncertainties about the potential contributions to ESU viability.  Independent of these practical considerations, the ICTRT reviewed the potential biological contribution of each of the extirpated MPGs in this ESU.  Restoration of populations in the Clearwater River MPG would increase the range of habitat types and improve connectivity among existing populations within this ESU.  The ICTRT review recognized that current spring/summer Chinook salmon production in the Clearwater River basin may provide some of the connectivity benefits.  
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The ICTRT ESU-level viability criteria are expressed in terms of objectives at the MPG level.  The MPG level criteria are based on a minimum number of populations meeting specific abundance, productivity, spatial structure, and diversity criteria.  There may be several combinations of populations meeting viability objectives across the ESU that could satisfy the ICTRT ESU/MPG criteria (Figure 3–3).  Because of their historical size (amount of tributary habitat capable of supporting spawning and rearing) or their particular major life history patterns, some populations would be required under any potential scenario for meeting the ICTRT objectives (designated as “must have” in Figure 3–3).  There are also circumstances where a minimum number from a particular set of populations (designated as “optional must have” in Figure 3–3) would be necessary.
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We evaluated the current status of each extant population in the Snake River spring/summer Chinook salmon ESU and used those assessments to determine if each of the individual MPGs in the ESU is currently meeting viability objectives (Table 3–1).  The results of the individual population current status ratings are depicted in Figure 3–4 and the results of those evaluations are summarized in Table 3–1.  The MPG summaries and their component population assessments are compiled in the following section.    
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DPS Status:  The Snake River spring/summer Chinook salmon ESU does not currently meet viability criteria based on the determination that all four of the component MPGs are rated as not meeting ICTRT viability criteria.
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Table 3‑1.  Major population group (MPG) and population status within the Snake River spring/summer Chinook salmon ESU.
	Major Population Group (MPG)
	Population
	Map Population Code
	Population Viability Rating
	Does MPG meet Viability Criteria?

	Lower Snake River
	Tucannon River
	SNTUC
	High Risk
	NO

	
	Asotin Creek
	SNASO
	Functionally Extirpated
	

	Grande Ronde / Imnaha Rivers
	Wenaha River
	GRWEN
	High Risk
	NO

	
	Lostine / Wallowa Rivers
	GRLOS
	High Risk
	

	
	Minam River
	GRMIN
	High Risk
	

	
	Upper Grande Ronde River
	GRUMA
	High Risk
	

	
	Catherine Creek
	GRCAT
	High Risk
	

	
	Imnaha River
	IRMAI
	High Risk
	

	
	Lookingglass Creek
	GRLOO
	Extirpated
	

	
	Big Sheep Creek
	IRBSH
	Functionally Extirpated
	

	South Fork Salmon River


	South Fork Salmon River
	SFMAI
	High Risk
	NO

	
	Secesh River
	SFSEC
	High Risk
	

	
	East Fork South Fork Salmon River
	SFEFS
	High Risk
	

	
	Little Salmon River
	SRLSR
	High Risk
	

	Middle Fork Salmon River
	Chamberlain Creek
	SRCHA
	High Risk
	NO



	
	Big Creek
	MFBIG
	High Risk
	

	
	Lower Middle Fork Salmon River 
	MFLMA
	High Risk
	

	
	Camas Creek
	MFCAM
	High Risk
	

	
	Loon Creek
	MFLOO
	High Risk
	

	
	Upper Middle Fork Salmon River 
	MFUMA
	High Risk
	

	
	Sulphur Creek
	MFSUL
	High Risk
	

	
	Bear Valley Creek
	MFBEA
	High Risk
	

	
	Marsh Creek
	MFMAR
	High Risk
	

	Upper Salmon River
	North Fork Salmon River
	SRNFS
	High Risk
	NO

	
	Lemhi River
	SRLEM
	High Risk
	

	
	Pahsimeroi River
	SRPAH
	High Risk
	

	
	Lower Salmon River
	SRLMA
	High Risk
	

	
	East Fork Salmon River
	SREFS
	High Risk
	

	
	Yankee Fork Salmon River
	SRYFS
	High Risk
	

	
	Valley Creek
	SRVAL
	High Risk
	

	
	Upper Salmon River
	SRUMA
	High Risk
	

	
	Panther
	SRPAN
	Extirpated
	


3.1:  Current Status Summary – Lower Snake River Spring Chinook Salmon MPG
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The Lower Snake River MPG includes two historical populations—the Tucannon River and Asotin Creek (Figure 3.1-1).  These two southeast Washington Snake River tributaries are downstream of the Grande Ronde River and formed an MPG as a result of their shared habitat characteristics (both are in the Blue Mountains ecoregion) and distance from the next nearest MPG or independent population.  The Tucannon River was rated intermediate in size and complexity and Asotin Creek as basic based on historical habitat potential.  The status of the Asotin Creek endemic population is uncertain and was classified as functionally extirpated based on redd surveys that have averaged only one redd per year between 1985 and 2003 (SRSRB 2006).  The stock history of the relatively small number of spawners reported for the basin is not known, although WDFW is currently examining the genetics of spawners captured there in recent years.
Overall abundance and productivity (A/P) was rated High Risk for the Tucannon River population.  The 10-year geometric mean abundance of adult spawners was 130 fish, significantly less than the minimum threshold of 750 spawners.  The 20-year recruit per spawner (R/S) productivity is 0.77, less than the 2.10 required at the minimum abundance threshold at the Very Low Risk level (<1%).  .  The trend in the running 10-year geometric mean abundance estimates for Tucannon River Spring Chinook  is similar to that for most other populations within the ESU.   The 10 year geometric mean declined steadily from the late 1970s through 1998.   Annual returns spiked in 2001-2003.  The 10 year geometric mean natural abundance has been relatively flat in more recent years (Figure 3.1-3)   Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.87, 16% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Tucannon River population.  Setting the relative hatchery effectiveness value to 0.00 to reflect the opposite extreme assumption results in an estimated average population growth rate of 0.96. 
Overall spatial structure and diversity (SS/D) has been rated Moderate Risk for this population. See the population Viability Assessment (technical appendix) for detailed information on the A/P and SS/D risk ratings.   
Table 3.1– 1.  Viability assessments for Lower Snake River MPG spring Chinook salmon populations.
	
	Population Level:

Abundance and Productivity
	Population Level:

Spatial Structure and Diversity
	Population Level:    Overall

Viability Rating

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

	Population
	Extant/

Extinct
	Current Natural Abundance
	Minimum

Threshold
	Current

Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated

SS/D Risk
	

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

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


 The Lower Snake River MPG is currently not meeting the ICTRT criteria for MPG viability (Table 3.1-1 and Figure 3.1-2).  The population-level SS/D criteria ratings are summarized across the Lower Snake River MPG in Table 3.1-2.   

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

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/

Productivity Risk
	Very Low 

(<1%)
	HV
	HV
	V
	M

	
	Low

 (1-5%)
	V
	V
	V
	M

	
	Moderate

(6 – 25%)
	M
	M
	M
	HR

	
	High

 (>25%)
	HR
	HR
	HR

Tucannon River
	HR 

Asotin Creek


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

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

	Population
	Spatial Processes
	Diversity

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

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

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


(a.1):  Due to influence of naturally spawning hatchery-origin fish from within the population.
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Figure 3.1– 3.  Lower Snake River MPG spring Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  There are insufficient abundance data for the Asotin Creek population.

3.1.1   Current Status Assessment –  TC "6.1.1 Fifteenmile Creek Steelhead Population" \f C \l "3" Tucannon River Spring Chinook Salmon Population  

The Tucannon River spring Chinook salmon population (Figure 3.1.1–1) is the only extant spring run population in the Lower Snake River MPG within the Snake River spring/summer Chinook salmon ESU.  A general description of the Tucannon River subbasin is available from the Northwest Power and Conservation Council (NPCC 2004) and the Snake River Salmon Recovery Board (SRSRB 2006). 
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Figure 3.1.1– 1.  Tucannon River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Tucannon River as “intermediate” in size based on historical habitat potential (Table 3.1.1–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Tucannon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.

Table 3.1.1– 1.  Tucannon River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,304

	Stream lengths km (total) a
	488.7

	Stream lengths km (below natural barriers) a
	476.1

	Branched stream area weighted by intrinsic potential (km2)
	0.717

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

	Total stream area weighted by intrinsic potential (km2)
	0.808

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

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

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity

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

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

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

[image: image86.emf] Comparison to Viability Curve

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

Spatial Structure and Diversity

The ICTRT has identified one intrinsic major spawning area (MaSA) within the Tucannon River population.  
[image: image3.png]Bnon-temperature limited

Otemperature limited

MaSA
Tucannon

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of Area




Figure 3.1.1– 4.  Tucannon River spring Chinook salmon population distribution of intrinsic potential habitat across major spawning areas.  The white portion of the bar represents the current temperature limited area that could potentially have had historical temperature limitations.
Factors and Metrics

A.1.a Number and spatial arrangement of spawning areas

The Tucannon River spring Chinook salmon population has one major spawning area (MaSA), the Tucannon River mainstem.  The Tucannon River mainstem MaSA has been occupied in both the upper and lower halves (WDFW 2003; Gallinat & Ross 2005), and the branched intrinsic potential capacity of the currently occupied area is seven times greater (0.717 km2) than the minimum capacity of a MaSA (0.1 km2; Table 3.1.1–1).  Therefore, the Tucannon River spring Chinook salmon population is at moderate risk for this metric.  The Tucannon River can never achieve a lower risk status for this metric due to the single MaSA linear configuration of the population.

A.l.b.  Spatial extent or range of population

The single MaSA in the Tucannon River population has had multiple redds in the upper and lower halves, and is therefore at low risk for this metric (Gallinat & Ross 2005).
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Figure 3.1.1– 5.  Tucannon River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

There is only one MaSA in the Tucannon River population and it is occupied.  Therefore, there have been no increases in gaps between MaSAs and this metric is rated low risk.   

B.1.a.  Major life history strategies

The Tucannon River spring Chinook salmon population has not lost any major life history strategies and is rated very low risk for this metric.
B.1.b.  Phenotypic variation

We do not have data available for this metric.  Even if we determined that there has been a change to one or more traits, we do not know the exact baseline because changes likely occurred before there was biological monitoring.  Therefore, we will assume that there has been some change and increase in variance for two or more traits, placing the population at moderate risk.
B.1.c.  Genetic variation

Tucannon River spring Chinook salmon had consistent allele frequency profiles that were distinct from all other populations and MPGs and there was minimal hatchery influence apparent in genetic signal.  Therefore, the population was rated low risk for this metric. 

B.2.a.  Spawner composition

(1) Out-of-ESU spawners:  The mean spawner composition of hatchery fish from outside the ESU was 4.6% from the most recent generation (2000-2004).  This places the population at low risk for this metric.  However, if the high percentage (6-12%) of Umatilla River Chinook salmon seen in some years (1999, 2000 and 2002) becomes more frequent, the population would be at moderate risk.

(2) Out-of-MPG spawners from within the ESU:  The mean percentage of out-of-MPG strays from within the ESU was 1% from 2000-2004 (Gallinat & Ross 2005), therefore the population is at low risk for this metric.

(3) Out-of-population spawners from within the MPG:  None of the observed strays in the Tucannon River population were from the other population in the MPG (Asotin Creek population), so the population is at very low risk for this metric.

(4) Within-population hatchery spawners:  The 15-year (1990-2004) average hatchery fraction was 49% of the total run (Gallinat & Ross 2005).  Broodstock collection at the weir would change that percentage slightly; however, most years were very close to a 1:1 ratio of hatchery to natural-origin broodstock.  Even assuming “best management practices” at the hatchery, this high proportion of hatchery fish on the spawning grounds for more than three generations places the population at high risk for this metric.  

The overall spawner composition metric is rated at high risk due to the high proportion of within-population hatchery stock that spawn naturally in this population.

B.3.a.  Distribution of population across habitat types
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The intrinsic potential distribution for Tucannon River spring Chinook salmon covered three ecoregions (Figure 3.1.1–6, Table 3.1.1–3).  

Figure 3.1.1– 6.  Tucannon River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.1.1– 3.  Tucannon River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical spawning area in this ecoregion (non-temperature limited)
	% of historical spawning area in this ecoregion (temp. limited) a
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	7.7
	46.4
	20.7

	Dissected Loess Uplands
	91.6
	49.9
	72.7

	Mesic Forest Zone
	0.6
	3.6
	6.6


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

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

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

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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  The Tucannon River confluence is below two of the three dams in the Lower Snake River that collect juveniles for transport.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, and likely increases in mortality as the season progresses, overall impact on the population of selective mortalities due to in-river migration conditions and transport is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore, the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There has been no recreational harvest in the Tucannon River in recent years (SRSRB 2007).  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery:  Hatchery broodstock collection has the potential to disproportionately remove fish (e.g., of a certain size or timing) from the wild population.  The Tucannon River hatchery program is operated to provide hatchery fish for harvest and to supplement natural production.  Broodstock are collected representatively so that their run-timing, sex, and age of broodstock mimic that of the total run at the weir so the related phenotypic traits are at low risk for selectivity.

Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, juvenile migration periods are earlier than when temperature limitations occur in the lower river.  High temperatures in the lower Tucannon River could affect the migration timing of early arriving adults, although there is considerable uncertainty regarding the proportion of the population affected and the magnitude of the mortality associated with migration delays.  Therefore, we assumed that the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Tucannon River basin and the overall risk is low.

Migration timing for both adult and juvenile Chinook salmon are rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the selectivity metric are rated low risk for all traits; therefore the overall rating for the metric is low risk.
Spatial Structure and Diversity Summary

The Tucannon River spring Chinook salmon population was rated as low risk for goal A (allowing natural rates and levels of spatially mediated processes) and moderate risk for goal B (maintaining natural levels of variation), giving it an overall spatial structure/diversity rating of Moderate Risk.  Goal B status could be improved by addressing B.1.b (phenotypic variation) and B.2.a.4 (local origin spawner composition).  For B.1.b (phenotypic variation), an analysis needs to be conducted that shows that the phenotypic traits of the current population are consistent with the assumed historical condition or with unaltered reference populations in a similar habitat, geologic, and hydrologic setting.  Based on the scoring system, this metric must be addressed in order for the status of goal B to improve to low risk.  However, factor B.2.a.4. (local-origin spawner composition) was at high risk and the proportion of hatchery fish on the spawning grounds would need to average less than 15% due to the long duration (3-4 generations) of the hatchery program.
Table 3.1.1– 4.  Tucannon River spring Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	L (1)
	Low Risk

(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

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

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

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

(0)
	Moderate Risk (0)
	

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

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

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

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

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

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

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

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


Overall Viability Rating

The Tucannon River spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.1.1–7).  Overall abundance and productivity is rated at High Risk.  The population cannot achieve any level of viability without improving abundance and productivity status on the viability curve.  The 10-year geometric mean abundance of natural-origin spawners is 82, which is only 11% of the minimum abundance threshold of 750.  The 20-year geometric mean productivity (0.79 R/S; Table 3.1.1–6) is well below the viability target of 1.76 R/S.  Spatial structure and diversity is currently rated at Moderate Risk.  Improvement of the spatial structure and diversity status to low risk would be required for the Tucannon River population to achieve a “highly viable” status (in addition to the improvements needed for abundance and productivity).  Based on the MPG guidelines, the Tucannon River population will need to achieve a highly viable status for recovery of the MPG since there is only one other population in the MPG (Asotin Creek) that is functionally extirpated.
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Figure 3.1.1– 7.  Tucannon River spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).
Data Summary – Tucannon River Spring Chinook Salmon Population
Data type:
Expansion from redd counts (Gallinat & Ross 2007)

SAR:

Lower Granite Dam aggregate natural smolt-to-adult (see Methods section)

Table 3.1.1– 5.  Tucannon River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.1.1–6).
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Table 3.1.1– 7.  Tucannon River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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3.1.2  Current Status Assessments – Asotin Creek Spring Chinook Salmon Population
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 The Asotin Creek spring Chinook salmon population (Figure 3.1.2–1) is classified by the ICTRT as functionally extirpated.  This population was historically one of two spring run populations in the Lower Snake River MPG within the Snake River spring/summer Chinook salmon ESU.  A general description of the Asotin Creek subbasin is available from the Northwest Power and Conservation Council (NPCC 2004) and the Snake River Salmon Recovery Board (SRSRB 2006).
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The Interior Columbia Technical Recovery Team (ICTRT) classified Asotin Creek as “basic” in size based on historical habitat potential (Table 3.1.2–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.9 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  Additionally, based on historic intrinsic potential, the Asotin Creek spring Chinook salmon population was classified as an “A” type population because it has a linear structure with only one major spawning area with limited capacity (ICTRT 2007).    
Table 3.1.2– 1.  Asotin Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	844

	Stream lengths km (total) a
	338.1

	Stream lengths km (below natural barriers) a
	322.7

	Branched stream area weighted by intrinsic potential (km2)
	0.124

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

	Total stream area weighted by intrinsic potential (km2)
	0.200

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

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

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity

Very few spring Chinook salmon currently utilize the Asotin Creek system.  Spring Chinook salmon abundance has declined steadily since the early 1970s, with very few redds being reported after 1985.  Redd surveys conducted by the Washington Department of Fish and Wildlife (WDFW) between 1985 and 2003 (SRSRB 2006) found no spawning in the south fork and very low levels in the north fork and upper mainstem of Asotin Creek (averaging 1 redd per year).  In eight of the survey years, no redds were detected in the system.  Redd counts in 2004 through 2007 have varied between 2 and 13 per year.  The origin of the spawners observed in recent years (natural production from Asotin Creek spawners or hatchery strays from outside of the drainage) is not known.  Genetic analyses to determine the origin of spring Chinook salmon spawners in Asotin Creek have been proposed for funding by WDFW.  Spring Chinook smolt production has been documented in the watershed (Mayer et al. 2006).  The ICTRT classified this population as functionally extirpated based on the extremely low number of estimated spawners and the uncertainty regarding origins.   

Comparison to Viability Curve

The Asotin Creek spring Chinook salmon population is considered to be functionally extirpated and is therefore by definition at High Risk for abundance and productivity.
Spatial Structure and Diversity
The ICTRT has identified one intrinsic minor spawning area (MiSA) within the Asotin Creek population.  Although total weighted habitat within the Asotin Creek population spawning branches is greater than the major spawning area (MaSA) threshold, high water temperatures likely limit the modeled geographic range.
Given that the population is classified as functionally extirpated, we limit the following summary of spatial structure/diversity metrics to a description of the likely historical population structure.

Factors and Metrics

A.1.a  Number and spatial arrangement of spawning areas  
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The Asotin Creek spring Chinook salmon population only has one MiSA (Figure 3.1.2–2).  Although the habitat is not sufficiently contiguous to rate as an MASA, the total amount of habitat was sufficient to support a functional population (assuming that historical stream temperatures within the drainage were conducive to spring Chinook salmon rearing). 
Figure 3.1.2– 2.  Asotin Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.l.b.  Spatial extent or range of population   

The population is rated as functionally extirpated.  Current spawning has been documented only in the upper mainstem and North Fork Asotin Creek from the Lick Creek confluence to near the border of the Umatilla National Forest.  Other reaches may be accessible during the period of spring runoff, but holding habitat is currently limited to the north fork and mainstem Asotin Creek.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas

Not rated; the population is considered functionally extirpated. 

B.1.a.  Major life history strategies

The historical yearling Chinook salmon population in Asotin Creek was likely spring run. 
B.1.b.  Phenotypic variation
Not rated; the population is considered functionally extirpated.  
B.1.c.  Genetic variation

Not rated; the population is considered functionally extirpated. 

B.2.a.  Spawner composition

The WDFW redd surveys indicate that extremely low numbers of spring Chinook salmon have spawned in Asotin Creek in recent years.  Carcasses have not been recovered in Asotin Creek, therefore the relative proportion of hatchery strays to spawning in Asotin Creek is not known.  This metric is not rated as the population is considered functionally extirpated.

B.3.a. Distribution of population across habitat types 

The historical distribution of intrinsic branches for Asotin Creek spring Chinook salmon covered a single ecoregion, the Lower Snake and Clearwater Canyons (Figure 3.1.2–3, Table 3.1.2–2).
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Figure 3.1.2– 3.  Asotin Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
B.4.a.  Selective change in natural processes or selective impacts
Not rated; the population is considered functionally extirpated. 

Spatial Structure and Diversity Summary 
Not rated; the population is considered functionally extirpated
Overall Viability Rating

The Asotin Creek spring Chinook salmon population is currently classified by the ICTRT as functionally extirpated.
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3.2:  Current Status Summary – Grande Ronde-Imnaha Rivers Spring/Summer Chinook Salmon MPG

[image: image99.emf]0

500

1,000

1,500

2,000

2,500

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Brood Year

Abundance

Natural Origin Adult Spawners

Total Adult Spawners

[image: image100.emf]0% 10% 20% 30% 40% 50% 60%

Lower Wallowa

Lostine

Middle Wallowa

Upper Wallowa

Percentage of Area

non-temperature limited

temperature limited

MiSA

MaSAs

 The Grande Ronde-Imnaha Rivers MPG contains eight independent populations (Figure 3.2–1), six extant and two functionally extirpated.  These northeast Oregon populations formed an MPG as a result of shared habitat conditions and genetic characteristics showing similarity between the populations and differences from populations in other MPGs.  The extant populations include Catherine Creek, Imnaha River, Lostine/Wallowa Rivers, Minam River, Upper Grande Ronde River, and Wenaha River.  The Big Sheep Creek and Lookingglass Creek populations are considered functionally extirpated as a result of low abundance over many generations and extensive genetic influence of non-local hatchery-origin spawners.  All populations in the MPG are considered spring run life history type with the exception of the Imnaha River, which is classified as a spring/summer run population.

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

Abundance and Productivity
	Population Level:

Spatial Structure and Diversity
	Population Level:    Overall

Viability Rating

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

	Population
	Extant/

Extinct
	Current Natural Abundance
	Minimum

Threshold
	Current

Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated

SS/D Risk
	

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

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

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

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

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

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

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

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


All populations in this MPG are currently at high risk for the integrated viability rating (Figure 3.2-2).  The current abundance and productivity (A/P) ratings for all populations in this MPG are High Risk (Table 3.2-1).  The recent productivity estimates for all populations are below 1.0 recruit per spawner (R/S), with the exception of the Minam River, which has a productivity of 1.0 R/S.  Recent abundance levels for all populations are at or below 50% of the minimum abundance thresholds.  The Upper Grande Ronde River population has the poorest A/P status of all populations in the MPG.  The recent abundance is only 38 natural-origin fish and the productivity is 0.42 R/S.

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

	Population
	Spatial Processes
	Diversity

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

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

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

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

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

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

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

	Lookingglass Creek
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct
	extinct

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


1:  Although ratings are shown, this population is considered functionally extirpated.

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

(a.3): Due to influence of naturally spawning hatchery-origin fish from out of the population (within-MPG).

(a.4): Due to influence of naturally spawning hatchery-origin fish from within the population.

(hb): Due to selective impact of habitat changes.

(ht): Due to selective impact of hatchery actions.
The ICTRT metric for current population abundance is the most recent 10-year geometric mean of natural-origin spawner estimates (Table 3.2-1).  Spawner abundance data series are based on annual redd count surveys and weir counts, and are available for six of the eight historical populations in the Grande Ronde-Imnaha Rivers spring/summer Chinook salmon MPG.  The remaining two historical populations identified for this MPG are considered functionally extirpated (Lookingglass Creek and Big Sheep Creek).  Trends in the running 10-year geometric mean abundance estimates generally follow a similar pattern across spring/summer Chinook salmon populations in the MPG: relatively high returns in the late 1950s through the late 1960s, followed by a steep decline through the early 1980s (Figure 3.2-3).  The patterns in 10-year geometric mean natural abundance estimates for these populations have been relatively flat since the early 1980s, with a slight upturn in the most recent year estimates apparent in four out of the six series.  The increases reflected in the most recent 10-year geometric means for those populations are largely driven by the relatively high levels of natural-origin returns in 2001-2003.  Although annual returns for some populations in this MPG exceeded the levels associated with their minimum spawning thresholds, the 10-year geometric means have remained well below those minimums.  
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Figure 3.2– 3.  Grande Ronde-Imnaha Rivers MPG spring/summer Chinook salmon population-level spawner abundance (annual total, annual natural-origin and 10-year geometric mean natural-origin).  Note different Y-axis scale for bottom two graphs (Catherine Creek and Imnaha River).
Two metrics that express average trends in abundance were calculated for each population spawner abundance series with sufficient data (see individual population sections for detailed results).  Short term trend metrics were calculated for the period 1990 through the most recent year with an available spawning abundance estimate (Table 3.2–3).  

Table 3.2– 3.  Short term trends in natural abundance metrics for populations in the Grande Ronde-Imnaha Rivers spring/summer Chinook salmon MPG. Starting year for trend calculations is 1990.  To illustrate influence of hatchery spawner assumptions, alternative population growth rate estimate calculated assuming hatchery spawners are not effectively contributing to natural production (shaded columns).
	Population
	Years
	Trend in Spawners 

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

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

	Wenaha River
	1990-2005
	1.20
	1.00
	1.06
	0.88
	1.16
	1.00

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

	Minam River
	1990-2005
	1.13
	1.00
	1.02
	0.58
	1.09
	0.91

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

	Catherine Creek
	1990-2005
	1.14
	0.99
	0.99
	0.47
	1.11
	0.88

	Imnaha River
	1990-2005
	1.10
	0.98
	0.85
	0.18
	1.09
	0.70

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

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


The recent patterns in the running 10-year geometric mean abundance are also generally apparent in the trend statistics.  All six of the extant populations in this MPG had sufficient data to calculate both sets of short term trend metrics.  Since 1990, the trend in natural-origin spawners (ln abundance metric) has been positive for five of the six population data series, with the rate of increase averaging more than 10% per year across this subset of the MPG populations (range: 10% -20%).  The remaining extant population in this MPG (Upper Grande Ronde River) did not increase across the time period (slope of 1.0, probability of 0.47 that the actual value exceeded 1.0).   
The population growth rate (λ) metrics were positive for three of the six MPG populations and negative for the other three series.  However, the probabilities that the growth rates were greater than 1.0 were low for all populations.  The three populations with negative λ metrics (Upper Grande Ronde River, Imnaha River and Catherine Creek) had a relatively high proportion of hatchery-origin fish on the spawning grounds during the time series.  If hatchery-origin spawners are assumed to contribute nothing to natural production, then the average annual λ for two of the three populations shifted to positive values.  Given the uncertainty regarding the relative reproductive success of hatchery-origin fish, there is considerable uncertainty in the growth rate estimates. 

3.2.1  Current Status Assessment – Wenaha River Spring Chinook Salmon Population
The Wenaha River spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.1– 1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
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Figure 3.2.1– 1.  Wenaha River spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Wenaha River population as “intermediate” in size based on historical habitat potential (Table 3.2.1–1; ICTRT 2007).  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the abundance threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Wenaha River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.

Table 3.2.1– 1.  Wenaha River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	766

	Stream lengths km (total) a
	404

	Stream lengths km (below natural barriers) a
	339

	Branched stream area weighted by intrinsic potential (km2)
	0.197

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

	Total stream area weighted by intrinsic potential (km2)
	0.359

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

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

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Current (1964 to 2005) abundance (number of adults spawning in natural production areas) has ranged from 47 in 1979 to 2,545 in 1970 (Figure 3.2.1– 2).  Estimates of abundance of adult spring Chinook spawners are based on expanded redd counts observed during spawning ground surveys conducted annually in mainstem and tributary spawning reaches of the Wenaha River.

Spawning ground surveys have been conducted once annually in index survey reaches from 1949-1986 with the exception of the spawning years 1951 and 1957-1962 (Tranquilly et al. 2004).  From 1987-1990, one-time surveys were conducted in index areas and also throughout the entire additional area used for spawning.  For the period 1991-1995, one-time entire area surveys at the index time were conducted and supplemental surveys were conducted following the index surveys in selected reaches to assess temporal relationships.  Since 1996, two complete area surveys have been conducted each year, except in the North Fork Wenaha River which was not surveyed in all years.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  

To account for spawning activity in unsurveyed reaches, we estimated the total redds each season by expanding index redd counts to unsurveyed areas with an average redds per unsurveyed reach expansion factor (redds in index reaches represent approximately 38% of total area redds; n = 19, C.V. = 0.29).  To account for spawning activity occurring later than that observed during years with single pass surveys, we used years with two pass surveys and divided total area redd abundance by the average ratio of first pass redds to the cumulative count observed in both the first and second surveys. (first-pass observations average approximately 89% of all redds observed; N = 15, C.V. = 0.05.).  For the period 1996-2005, nearly all spawning areas were surveyed multiple times resulting in a redds census, therefore only minor spawning areas in the North Fork Wenaha River and Butte Creek required spatial or temporal expansions, which were developed using data from surveys through 2005.  To convert redds to spawning fish, we assumed each redd represented 3.2 fish (including ocean age 1-year jacks) based on the relationship between the number of fish spawning and redds observed upstream of the weir for the Imnaha River population.

To estimate the abundance of natural-origin adult progeny on the spawning grounds each season, we subtracted hatchery-origin fish from total spawner abundance.  The proportion of adult hatchery-origin fish on the spawning grounds was estimated from observations of fin clips on recovered carcasses, CWT tags, and the results of discriminant scale pattern analysis in past years (pre-1995).  Hatchery-origin jacks are believed to be underrepresented in the spawning ground carcass samples, and we estimated the jack hatchery fraction based on age structure of hatchery jack returns at Lookingglass Fish Hatchery (1987–2001) and fish trapped at the Lostine River weir (2002–2005).

To estimate abundance of progeny for each brood year, we apportioned natural-origin adult spawners into brood years using observed age-at-return.  Generally, age composition of adults on the spawning grounds is determined from analysis of scales and length samples collected from carcasses on the spawning grounds.  For years when fewer than 20 direct sampling observations were available from the Wenaha River, we aggregated samples to the MPG level.  Since 2001, we applied observed length frequencies of unmarked carcasses in the Wenaha River to length-at-age relationships developed with samples from 1987–2000.  From 2001 to present, scale samples were primarily read from fish whose length was within 50 mm of the established length at age categories.  In 1981 and 1982, when no age samples were available, we used the average proportion of age by return year observed for the Wenaha River from all other years.
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery strays primarily produced from Lookingglass Fish Hatchery.  Prior to 1995, strays were of Carson and Rapid River hatchery stock origin.  In recent years, strays originated from local broodstock sources from other Grande Ronde River basin populations.  Natural-origin spawners have comprised an average of 85% of total spawners since 1964, and the recent 10-year average is 95% (Table 3.2.1–2). 
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Abundance in recent years has been variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 376 (Table 3.2.1–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Wenaha River ranged from 0.08 in 1987 to 3.56 in 1999.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 0.74 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.2.1–2). 
Table 3.2.1– 2.  Wenaha River spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s size category threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
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Comparison to the Viability Curve 
The Wenaha River spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.1– 3). 
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The average trend in natural-origin abundance has been positive since 1980 for the Wenaha River spring Chinook salmon population, increasing at an annual rate of approximately 4%.  Natural returns were relatively low in the early 1980s. Escapements increased in the mid-1980s and fluctuated at levels well below the initial decade in the available data series (1964-1973).  Recent levels of natural-origin returns have been slightly higher than levels in the mid-1980s.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been below replacement (0.93, 30% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Upper Salmon River population.  Hatchery spring Chinook salmon from out of the ESU were released into the Wenaha River for a period and returns contributed to spawning through 1994.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.04.  
Spatial Structure and Diversity

The ICTRT has identified one major spawning area (MaSA) and no minor spawning areas (MiSA) within the Wenaha River spring Chinook salmon population (Figure 3.2.1– 4).  There are no modeled temperature limitations within this MaSA.  Current spawning distribution is similar to historic with major production areas in the south fork and mainstem Wenaha River from the confluence of the north and south forks downstream to Crooked Creek.  A minor amount of spawning occurs in the North Fork Wenaha River and in Butte Creek.  Spawners in recent years are primarily natural-origin fish.  No hatchery releases have occurred in the Wenaha River drainage.  Strays from Lookingglass Fish Hatchery production (Rapid River and Carson hatchery stock origin) comprised a significant proportion of spawners prior to 1996.  Use of stock from the Carson and Rapid River hatcheries has been discontinued and local broodstocks have been developed for supplementation programs in the Lostine River, upper Grande Ronde River, and Catherine Creek.  Hatchery strays in the Wenaha River in recent years are from these local broodstock supplementation programs.
Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas 

The Wenaha River spring Chinook salmon population has one MaSA and no MiSAs.  Although there are three tributaries that support production outside of the mainstem, none have sufficient habitat quantity to meet MaSA criteria.  The area of weighted habitat is greater than the minimum quantity needed for three MaSAs; however, the continuous connected spawning distribution results in only one MaSA.  Based on complete area spawning ground surveys conducted since 1987, all MaSAs are currently occupied.  Because the Wenaha River population is an “A” type with linear distribution, it rates at moderate risk for this metric.

A.l.b.  Spatial extent or range of population
The current spawner distribution mirrors the historical distribution with the single MaSA occupied (Figure 3.2.1– 4).  The current spatial extent and range criteria for the Wenaha River population are rated at low risk.
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Figure 3.2.1– 4.  Wenaha River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

There have been no increases in gaps between spawning areas or any loss of occupancy in any MaSAs.  Connectivity between spawning areas is unchanged from historical conditions.  The Wenaha River population rates at low risk for gaps.

B.1.a.  Major life history strategies
Limited information exists to evaluate changes in life history pathways for the Wenaha River Chinook salmon.  Therefore, we use habitat information and subbasin plan Ecosystem Diagnosis and Treatment (EDT) analyses to infer changes in life history strategies.  A majority of the Wenaha River basin resides in wilderness area, and habitat for adult holding, spawning, and juvenile rearing is in relative pristine condition.  Habitat conditions throughout the life cycle provide conditions for expression of a variety of life history strategies.  We have no evidence of loss of major life history pathways, thus the rating is very low risk for this metric.

B.1.b.  Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  We used habitat changes to infer potential changes in phenotypic traits.  We have rated the Wenaha River population at low risk because the seaward migration timing through the mainstem Snake and Columbia rivers has likely been altered due to flow and temperature changes and no other traits have been significantly influenced.

B.1.c.  Genetic variation
The Wenaha River population has been rated at moderate risk for the genetic variation metric.  It is significantly different from other populations within the MPG, but clearly falling within the Grande Ronde River group.  The population shows similarity in some years with out-of-ESU hatchery fish which are known to have comprised a significant fraction of spawners in some years, but are more similar with the Catherine Creek samples.
B.2.a.  Spawner composition

(1) Out-of-ESU spawners:  From the early 1980s through the mid-1990s, Carson and Rapid River Hatchery stock fish were used in the Grande Ronde River basin.  The use of these stocks has been discontinued.  For our assessment, we characterized both Carson and Rapid River Hatchery stocks as out-of-ESU origin.  For the period 1991-2005, out-of-ESU hatchery-origin strays comprised an estimated 23.1% of the natural spawners in the Wenaha River population.  This level results in a high risk rating. 

(2) Out-of-MPG spawners from within the ESU:  The mean out-of-MPG hatchery fraction from 1991-2005 was 0.1%, thus the rating for this metric is low risk.

(3) Out-of-population spawners from within the MPG:  Strays from local Grande Ronde River broodstock sources were first observed in 2000 when adults from the supplementation programs began to return.  For the period 2000-2005, the mean out-of-population hatchery fraction from within the MPG was 3.4%.  These strays originated from local origin broodstock supplementation programs in other Grande Ronde River basin populations.  Because the influence has been only one generation the population is rated at low risk.
(4) Within-population hatchery spawners:  There are no hatchery programs operated within the Wenaha River population, therefore this metric is rated as very low risk.

The overall rating for spawner composition is high risk due to the out-of-ESU stray fraction.

B.3.a.  Distribution of population across habitat types

The intrinsic distribution of the Wenaha River population encompassed two ecoregions, with Canyons and Dissected Highlands comprising 87.2% of the distribution.  The remaining 12.8% resides in Canyons and Dissected Uplands.  Although intrinsic potential analyses indicate potential for historic spawning in the lower six miles of the Wenaha River where the Canyons and Dissected Uplands ecoregions resides (Figure 3.2.1– 5 and Table 3.2.1–3), there is no documented historic use in this reach.  Current distribution is believed to be identical to historic so no substantial change has occurred.  We have rated the population at low risk because there is one ecoregion and no change from historic distribution.
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Figure 3.2.1– 5.  Wenaha River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.2.1– 3.  Wenaha River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and

Dissected Highlands
	87.2
	87.2
	100.0

	Canyons and

Dissected Uplands
	12.8
	12.8
	0.0


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability. Therefore the impact of the hydrosystem on this trait is moderate.

Harvest: Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are no tribal or recreational fisheries conducted annually in the Wenaha River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery:  No hatchery programs are operated within the Wenaha River population, thus the risk rating is very low for all traits.

Habitat:  There does not appear to be any within-basin habitat changes which would pose any significant selective mortality on adult or juvenile life stages.  The rating for this metric is very low risk.

Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.
Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is at Moderate Risk for the Wenaha River population (Table 3.2.1–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was low risk.  The current spawning distribution mimics the intrinsic distribution.  The population is distributed throughout the Wenaha River mainstem, South Fork Wenaha River and in small numbers in the North Fork Wenaha River and Butte Creek.  Good continuity exists in the distribution without any gaps.

The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This overall rating was primarily driven by the risk rating for genetic variation, spawner composition, and hydrosystem selective mortality.  The genetic variation rating of moderate was a result of similarity with out-of-ESU hatchery fish that were used in the Lower Snake River Compensation Plan (LSRCP) from the late 1970s until the mid-1990s.  Strays from the hatchery program during this time period comprised a high proportion of spawners in the Wenaha River thus resulting in a high risk rating (Table 3.2.1–5).  We expect the risk ratings for both genetic variation and spawner composition to improve since out-of-ESU hatchery fish are no longer released in the Grande Ronde River basin and the hatchery fraction has been much lower in recent years.

Table 3.2.1– 4.  Wenaha River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

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

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

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

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

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

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

(-1)
	High Risk (-1)
	
	

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

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

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

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

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


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

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.1– 5.  Wenaha River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.1–6).
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1981 191 188 100% 188 480 2.55 1.59 302 1.60

1982 258 254 100% 254 418 1.64 1.96 214 0.84

1983 220 220 100% 220 181 0.82 1.74 104 0.47

1984 115 115 100% 115 41 0.36 0.61 68 0.59

1985 345 331 100% 331 50 0.15 0.64 78 0.24

1986 651 639 100% 639 85 0.13 0.71 120 0.19

1987 550 537 9% 48 46 0.08

0.55

83 0.15

1988 608 597 28% 167 183 0.31 1.34 137 0.23

1989 65 61 75% 46 53 0.86

0.56

94 1.54

1990 300 298 22% 67 11 0.04 0.21 53 0.18

1991 208 170 33% 67 57 0.34 0.33 173 1.02

1992 614 606 9% 52 470 0.78 0.60 777 1.28

1993 333 330 54% 180 296 0.90

0.62

476 1.45

1994 147 143 20% 29 153 1.07 0.96 160 1.12

1995 80 68 67% 48 52 0.77 1.67 31 0.46

1996 429 409 98% 401 594 1.45 1.84 323 0.79

1997 280 275 97% 265 725 2.64 3.38 215 0.78

1998 256 250 98% 246 864 3.46 3.37 257 1.03

1999 83 80 85% 68 284 3.56 1.54 184 2.30

2000 471 462 97% 450 633 1.37 - - -

2001 892 881 85% 750 - -

- - -

2002 675 674 96% 651 - - - - -

2003 541 539 100% 539 - - - - -

2004 673 634 98% 624 - - - - -

2005 470 448 94% 422 - - - - -


Table 3.2.1– 6.  Wenaha River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.2.1– 7.  Wenaha River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Rand-Walk 0.66 0.18 n/a n/a 0.93 0.62 69.7 0.67 0.12 n/a n/a 0.56 0.39 53.2

Const. Rec 161 43 n/a n/a n/a n/a 68.5 162 29 n/a n/a n/a n/a 52.9

Bev-Holt 1.85 1.67 275 167 0.84 0.60 69.8 1.58 0.88 312 145 0.43 0.42 51.2

Hock-Stk 0.96 0.41 211 112 0.86 0.57 69.2 1.05 0.17 188 0 0.45 0.36 51.2

Ricker 1.46 0.73 0.00261 0.00142 0.90 0.55 69.4 1.26 0.40 0.00210 0.00089 0.45 0.37 51.1

Not adjusted for SAR Adjusted for SAR
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3.2.2   Current Status Assessment – Lostine/Wallowa Rivers Spring Chinook Salmon Population
The Lostine/Wallowa Rivers spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.2–1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU. 
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Figure 3.2.2– 1.  Lostine/Wallowa Rivers spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Lostine/Wallowa Rivers population as “large” in size based on historical habitat potential (Table 3.2.2–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with a sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Lostine/Wallowa Rivers population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.

Table 3.2.2– 1.  Lostine/Wallowa Rivers spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,852

	Stream lengths km (total) a
	720

	Stream lengths km (below natural barriers) a
	560

	Branched stream area weighted by intrinsic potential (km2)
	0.894

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

	Total stream area weighted by intrinsic potential (km2)
	1.053

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

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

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Current (1959 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 37 in 1995 to 1,463 in 1964 (Figure 3.2.2–2).  Abundance estimation methods have varied through time.  Prior to 1997, spawner abundance for the Lostine River and all other streams was estimated from expanded redd counts multiplied by an average 3.2 spawners per redd estimate.  From 1997 to present, spawner abundance in the Lostine River was calculated from escapement estimates based on weir counts, mark-recapture estimates, and redd counts, adjusted for pre-spawning mortality estimated from carcass recoveries.   

Spawning ground surveys have evolved over time to become more expansive spatially and temporally since initial index surveys were conducted in 1952.  Initially, index surveys were conducted once yearly in only a portion of available spawning habitat of each stream.  Although these surveys were scheduled to take place following peak spawning, they were not total estimates of redds because they did not account for spatial and temporal variability in Chinook salmon spawning.  Beginning in 1986, surveys were designed to account for this variability by conducting extensive and supplemental surveys.  Extensive area surveys covered nearly all possible Chinook salmon spawning areas of a stream and were conducted on the same date of the index survey.  One or more supplemental surveys were conducted at approximately one week intervals following the initial index survey.  Initially, supplemental surveys were conducted in index areas only but have evolved to cover entire spawning areas.  Table 3.2.2–2 lists the implementation years and types of surveys conducted in the four streams where significant Chinook salmon spawning occurs within the population. 

 Table 3.2.2– 2.   Dates and types of surveys conducted on streams in the Wallowa Basin.
	Stream
	Index Only
	Index & extensive areas w/ supplemental in index area
	Index & extensive areas w/ supplemental in all areas
	Index w/ supplemental in index area
	Index & extensive areas (no supplemental)

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

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

	Hurricane Creek
	1996

1963-1985

1996-1997
	
	
	1986-1995

1998-2005
	

	Bear Creek
	1964-1992
	
	
	
	1993-2005


In years when extensive and/or supplemental surveys were conducted, spatial and/or temporal expansion factors were developed to expand redd counts for years when no supplemental surveys were conducted.  On the Lostine River, spatial expansions were developed using 1988-2005 survey data.  The spatial expansion factor was calculated as the ratio of redd counts in the index areas to total redd counts in the combined index and extensive areas.  In some years, however, small sections of extensive areas were not surveyed and redds needed to be estimated before calculating an expansion factor.  We estimated the number of redds in unsurveyed sections by first calculating the ratio of redds in that section to redds in the adjacent upstream section for years when data were available then multiplied the average ratio by the redd count in the upper section to estimated redds in the unsurveyed section.  After accounting for all missed sections, spatial expansion factors were calculated as described above.  The average spatial expansion factor from 1988-2005 was used in years when no extensive surveys were conducted.

Temporal expansion factors were developed using 1987-2005 survey data.  From 1987-1995, the temporal expansion factor was calculated as the ratio of index redds to the total redds in index areas observed during all surveys.  From 1996-2005, the ratio was the total redds during the first survey (index and extensive areas) divided by the total redds in the same areas after two supplemental surveys.  The average temporal expansion factor from 1987-2005 was used in years when no supplemental surveys were conducted. 

For years when supplemental surveys were not conducted, redd counts were first expanded spatially by dividing index counts by a year-specific spatial expansion factor.  The average temporal expansion factor was used to expand the estimate temporally.  For years when only index counts were conducted, average spatial and temporal expansion factors were used to estimate total redds.  From 1996-2005, when both extensive and supplemental surveys were conducted on all areas, redd counts represented a census inventory of spawning and no expansions were necessary.  

In the Wallowa River, there were insufficient data to calculate both temporal and spatial expansion factors.  For this stream, we used temporal expansion factors calculated for the Lostine River to expand Wallowa River redd counts since dates of index surveys for both streams were similar.  The ratio used was from 1996-2005 and was the total redds during the first index and extensive areas divided by the total redds in the same areas after two supplemental surveys.  We did not attempt to expand redd counts spatially because the two years when extensive surveys were conducted were heavily influenced by hatchery outplants and we did not feel the data derived from extensive surveys represented conditions prior to hatchery influences.

In Hurricane Creek, no spatial expansions were needed as the index sections account for all spawning areas.  Temporal expansions were calculated using 1988-1989, 1991, 1993, and 2000-2005.  In these years, supplemental surveys were carried out in mid- to late September when most spawning is completed.  Average temporal expansion factors were used to expand for years when only index surveys were conducted. 

In Bear Creek, we did not attempt to expand index redd counts because insufficient data existed to calculate expansion factors.  We did not substitute expansion factors from other streams because dates of initial index surveys on Bear Creek did not correlate with any other stream.  Few redds have been observed in Bear Creek.
Once total redds were estimated for each stream, we estimated adult spawners for each stream and year where data were available.  An average of 3.2 spawners per redd was used for Wallowa River, Hurricane Creek, and Bear Creek based on Imnaha River estimates (Beamesderfer et al. 1997).  Spawner abundance was estimated by multiplying the number of fish per redd by the expanded redd count for each year and stream.  The total number of spawners in the population was the sum of spawners in all streams.  We did not attempt to adjust total spawners to account for years when surveys were not conducted on some streams; however, there are no missing data for the most recent 25 years.
From 1997-present, total escapement in the Lostine River was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, and redd counts.  Escapement above the weir was the sum of the known number of adults and jacks captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir. Escapement above the weir was the sum of the total trapped and estimated untrapped fish.  The estimated escapement below the weir was determined by first calculating a fish per redd estimate above the weir and applying this ratio to the observed number of redds below the weir.  Total escapement was the sum of the estimated escapement above and below the weir.  Total spawners were estimated by multiplying an estimated pre-spawn survival rate to the estimated total escapement.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned out females to total observed.  Female carcasses containing greater than 50% of their eggs were considered pre-spawn mortalities.
The estimated total spawners include hatchery and natural-origin fish.  Prior to 1986, the hatchery fraction was 0%.  From 1986-1994, the fraction of total spawners that were hatchery-origin fish was calculated based on results of discriminant scale analyses and observations of fin clips and coded wire tags (CWTs) on recovered fish.  The proportion of total adult spawners of hatchery-origin for years 1995-2005 was derived from carcasses recovered during spawning ground surveys that were more than 50% spawned and observations at the Lostine River weir (1997-2005).  Hatchery-origin was determined by the presence of a fin clip and CWT.     

Age structure of adults of natural-origin on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n >20).  Adults of natural-origin were determined by the absence of a fin clip and CWT.  Only fish more than 50% spawned were used in estimates.  Age was determined by scale analysis and length-age relationships.
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery strays (prior to 2000) primarily produced from Lookingglass Fish Hatchery releases in the Grande Ronde River basin.  Prior to 2000, strays were of Carson and Rapid River hatchery stock origin.  A hatchery supplementation program was initiated in the Lostine River beginning with adult Lostine River collections in 1997.  For the period 2000-2005, all hatchery fish in the Lostine/Wallowa Rivers population were of Lostine River origin.  Spawners originating from naturally spawning parents have comprised an average of 85% since 1959, while the most recent 10-year average is 70% (Table 3.2.2–3). 
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Abundance in recent years has been variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 276 (Table 3.2.2–3).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Lostine/Wallowa Rivers population ranged from 0.05 in 1987 to 8.44 in 1981.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-[image: image111.emf]0
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year (1981-2000) geometric mean productivity was 0.78 R/S, adjusted for the rate of SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.2.2–3). 
Table 3.2.2– 3.  Lostine/Wallowa Rivers spring Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


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

Comparison to the Viability Curve 

The Lostine/Wallowa Rivers spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.2–3). 
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Returns of natural-origin spawners to the Lostine/Wallowa spring Chinook salmon population have exhibited a slight upwards trend since 1980, exhibiting an average increase of approximately 1% per year (Table 3.2.2–3).  The general pattern in natural returns is similar to many other Snake River spring Chinook salmon populations —relatively low returns in the late 1970s, then increased levels in the mid-1980s followed by a series of low escapement years in the mid-1990s.  Returns during the most recent 20 year period peaked in 2001-2003, followed by a decline in 2004/2005.  Carcass surveys indicated that a substantial proportion of spawners were of hatchery-origin in this population from 1985-1993, and from 2001-2005 (the most recent year in the available data series).  Prior to the 1993 return year, hatchery-origin spawners originated from a non-local broodstock releases in the drainage.  The program was transitioned to a local-origin broodstock in the mid-1990s.  Non-local origin returns were actively removed at Lower Granite Dam during the transition period.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been below replacement (0.94, 33% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Lostine/Wallowa spring/summer Chinook salmon population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.03. 

Spatial Structure and Diversity
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The ICTRT has identified three major spawning areas (MaSAs) and one minor spawning area (MiSA) within the Lostine/Wallowa Rivers spring Chinook salmon population (Figure 3.2.2–4).  Currently, spawning occurs from the mouth of the Lostine River to the headwaters, in the Wallowa River upstream of the confluence with the Lostine River, in Hurricane and Bear creeks, and in the lower reach of Parsnip Creek in some years.  Spawning distribution may be reduced from historic in the Wallowa River below the confluence with the Lostine River.  Out-of-ESU hatchery strays and supplementation fish from the Lostine River have comprised a significant proportion of natural spawners since the mid-1980s.
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Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The Lostine/Wallowa Rivers population has three MaSAs and one MiSA (Figure 3.2.2–4) identified based on the intrinsic potential analyses.  Current spawner distribution is similar to historic with a small reduction in the lower portion of the Middle Wallowa MaSA (Figure 3.2.2–5).  Currently, the upper Wallowa and Lostine MaSAs are occupied in a branched configuration separated by one or more confluences.  We have rated this metric as low risk.

A.l.b.  Spatial extent or range of population
The lower portion of the Middle Wallowa MaSA is not currently used and this results in loss of occupancy in this MaSA.  With the loss of occupancy in this MaSA, the historical range is reduced and 67% of the historical MaSAs are occupied.  We have rated this metric as moderate risk.
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Figure 3.2.2– 5.  Lostine/Wallowa Rivers spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

There has been a minor increase in gap between the Lostine/Wallowa Rivers population and the Minam River population as a result of reduction in range of spawning.  This reduction has not changed gap distances significantly between MaSAs within the population.  We have rated the population as low risk.
B.1.a.  Major life history strategies
There are currently two primary life history pathways utilized for the freshwater juvenile stages:  (1) fish rear from emergent fry to smolt in the reaches that are used for spawning, or (2) fish redistribute downstream in the fall from the spawning areas into the lower mainstem Wallowa and Grande Ronde rivers, where they overwinter prior to beginning seaward migration in the spring.  We hypothesize that these were the primary historic life history strategies.  There is historic documentation from the early 1900s that a significant number of adults spawned through October.  Current spawn timing is truncated significantly with no spawning in October.  Thus, it appears there has been a significant reduction in variability of life history pathways.  We have rated this metric as moderate risk.
B.1.b.  Phenotypic variation
We used habitat changes, Ecosystem Diagnosis and Treatment (EDT) results, and documented changes in phenotypic traits to assess this metric.  Temperatures and hydrographs have been altered significantly in the mainstem Snake and Columbia Rivers, significantly influencing variation in migration patterns of adults and smolts.  We are unsure of the magnitude of influence.  Historically, the Lostine/Wallowa Rivers population included adults that migrated to the spawning grounds in late summer/early fall and spawned throughout the month of October and into early November.  Recent surveys indicate there are no longer October spawners in the population and this component has been lost.  We have rated this metric as moderate risk due to changes in one or more traits and the loss of the late spawners.

B.1.c.  Genetic variation
The Lostine/Wallowa Rivers population has been rated as low risk for genetic variation.  There is consistent temporal variation within the population and the population is significantly different from other Grande Ronde River populations.  In some years, the Lostine River samples are similar to hatchery samples; however, there is less similarity when compared to other Grande Ronde River populations.  There is limited information on substructure within the population.  Information comparing similarity of natural-origin fish from Wallowa, Hurricane, and Lostine rivers would be useful for better understanding of the population substructure.
B.2.a.  Spawner composition
(1)  Out-of-ESU spawners:  From the early 1980s until the mid-1990s, Carson and Rapid River hatchery stock fish were released at Lookingglass Fish Hatchery, upper Grande Ronde River, and Catherine Creek, and adults were outplanted into the Wallowa River and Hurricane Creek.  The use of these stocks has been discontinued.  For our assessment we consider both of these stocks as out-of-ESU origin.  During this time period, a significant number of hatchery fish strayed into and spawned in the Lostine River and in some years, adults that were outplanted into Hurricane Creek and Wallowa River spawned naturally.  The last year out-of-ESU strays were recovered in this population was in 2000.  For the period 1991-2005 (3 generations), out-of-ESU hatchery fish comprised 13.7% of the natural spawning fish.  This fraction results in a high risk rating. 
(2) Out-of-MPG spawners from within the ESU:  We have not recovered any other out-of-MPG Snake River hatchery fish in this population.  Therefore, the rating for this metric is very low risk.
(3) Out-of-population spawners from within the MPG:  We have not recovered any Catherine Creek or upper Grande Ronde River hatchery fish in this population.  The rating is very low risk for this metric.
(4) Within-population hatchery spawners:  Adults from the local Lostine River hatchery broodstock supplementation program began returning in 2000.  The hatchery fraction increased from 2000-2005.  This hatchery program has been characterized as not using “best management practices” because of the significant number of Lostine River hatchery adults that have been outplanted into the Wallowa River and Hurricane Creek (use of broodstock from one MaSA to supplement another MaSA disrupts natural substructure).  The mean hatchery fraction for the period 2000-2005 is 44.25%.  This fraction of hatchery-origin fish results in a high risk rating.

The overall rating for spawner composition is high risk due to the high proportion of hatchery-origin spawners from out of the ESU that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of this population encompassed four ecoregions (Figure 3.2.2–6) of which only the Blue Mountain Basins accounted for more than 10% of the distribution (Table 3.2.2–4).  There have not been any significant changes in ecoregion distribution from the intrinsic potential so we have rated this metric as low risk.
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Figure 3.2.2– 6.  Lostine/Wallowa Rivers spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.2.2– 4.   Lostine/Wallowa Rivers spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Blue Mountain Basins
	88.0
	88.0
	81.0

	Canyons and Dissected Highlands
	3.2
	3.2
	0.0

	Mesic Forest Zone
	4.5
	4.5
	10.8

	Wallowas/Seven Devils Mountains
	4.2
	4.2
	8.2


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

Hydropower system: This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest: Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Lostine River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery: A hatchery supplementation program is operated within the Lostine River population and includes operation of a weir for broodstock collection and passage of adults to the spawning grounds.  The hatchery weir is managed such that little or no selection (run-timing, age, etc.) occurs in most years.  The rating is low risk for all traits.  

Habitat:  Significant changes in many habitat attributes have occurred in the Lostine and Wallowa rivers relative to historic conditions.  Flow and temperature patterns are altered with much reduced flow and increased temperatures in summer.  These factors may have influenced adult and juvenile migration opportunity.  Although these changes have had some influence, the selection intensity is thought to be negligible because the conditions persist for only short periods of time during the migration periods.  We do know that a significant component of the adult spawn timing has been lost as no October spawners are currently present in the population.  We are unsure what the causes are for this phenotypic change.  We have rated the metric as low risk for all traits.

Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selective impacts metric is low risk for this population.
Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is at Moderate Risk for the Lostine/Wallowa Rivers spring Chinook salmon population (Table 3.2.2–5).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was low risk.  The current spawning distribution is similar to historic with only a minor reduction in range in the lower reaches of the Wallowa River.  Good continuity exists in the spawner distribution without any significant increases in gaps.  The rating for Goal B (maintaining natural levels of variation) was moderate risk.  The Goal B rating was primarily driven by the loss of  late spawning adults (October spawners) in the population, high spawner composition risk due to past out-of-ESU strays, and recent high fraction of local hatchery-origin fish.

Table 3.2.2– 5.  Lostine/Wallowa Rivers spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating
The Lostine/Wallowa Rivers spring Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.2.2–7).  Overall abundance and productivity is rated at High Risk.  The 10-year geometric mean abundance of natural-origin spawners is 276, which is only 28% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (0.78 R/S; Table 3.2.2–7) is in the high risk zone and well below the goal of 1.58 R/S at the minimum abundance threshold.  The spatial structure/diversity rating is Moderate Risk due to reduced life history diversity and spawner composition.
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Figure 3.2.2– 7.  Lostine/Wallowa Rivers spring Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).
Data Summary – Lostine/Wallowa Rivers Spring Chinook Salmon 

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.2– 6.  Lostine/Wallowa Rivers spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.2–7).
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1986 419 393 77% 317 121 0.31 0.71 171 0.44

1987 640 635 68% 435 34 0.05 0.55 62 0.10

1988 975 965 55% 532 235 0.24

1.34

176 0.18

1989 296 277 24% 64 93 0.33 0.56 166 0.60

1990 95 95 60% 57 6 0.06 0.21 26 0.27

1991 163 148 65% 106 41 0.28 0.33 124 0.84

1992 196 194 25% 49 87 0.45 0.60 145 0.74

1993 501 496 49% 246 363 0.73 0.62 585 1.18
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1998 259 246 100% 246 834 3.39 3.37 248 1.01
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2004 1,581 1,408 28% 406
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Table 3.2.2– 7.  Lostine/Wallowa Rivers spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.2.2– 8.  Lostine/Wallowa Rivers spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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3.2.3   Current Status Assessment – Minam Spring Chinook Salmon Population

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

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

	Stream lengths km (total) a
	304

	Stream lengths km (below natural barriers) a
	166

	Branched stream area weighted by intrinsic potential (km2)
	0.311

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

	Total stream area weighted by intrinsic potential (km2)
	0.418

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

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

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Current (1954 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 54 in 1994 to 3,788 in 1957 (Figure 3.2.3–2).  Estimates of abundance of adult spring Chinook spawners are based on expanded redd counts observed during spawning ground surveys conducted annually in mainstem and tributary spawning reaches of the Minam River.

Spawning ground surveys have been conducted once annually in index survey reaches since 1954.  The index survey was extended upstream in 1964 to include most or all of known mainstem spawning habitat.  Index surveys were conducted most years from 1954-1975 in the Little Minam River.  This survey was discontinued from 1975-1992, when it was again surveyed once annually including additional spawning habitat in the Little Minam River.  Multiple pass surveys (three times annually) were conducted in portions or all of the lower mainstem beginning in 1987 and in both lower and upper mainstem spawning reaches in 1996 (Tranquilli et al. 2004).  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication) and cross referenced to Beamesderfer et al. (1997).  

We estimated the total number of redds for each season by first summing the number of redds observed during the first pass survey in the lower and upper mainstem of the Minam River and in the Little Minam River.  For years when the Little Minam River was not surveyed, we assumed the number of redds in the Little Minam River maintained the proportionality previously observed in the Minam River watershed (average of 0.26 for the years 1992-2005).  To account for spawning that occurs after the index survey in those years and reaches where multiple surveys were not conducted, we:  1) summed the area and time census survey observations in the Minam River mainstem (1996–2005);  2) summed the area first-pass observations and adjusted them upwards with a temporal expansion factor derived from subsample observations during second and third pass surveys (1987–1995 in the lower Minam River mainstem and 1996–2005 in the upper Minam River mainstem); 3) summed the area first-pass observations and adjusted them upwards with a temporal expansion factor derived from the average of subsample observations during second and third pass surveys (0.57 in 1978–1985 in the lower Minam River mainstem and 0.77 in 1978–1995 in the upper Minam River mainstem); and  4) assumed that temporal expansion factors applied to the Little Minam River single-pass survey observations were similar to the upper Minam River, based on similar spawning habitat conditions due to elevation, temperature, and gradient.

To convert redds to spawning fish, we assumed each redd represented 3.2 fish (including ocean age 1-year jacks) based on the relationship between the number of fish spawning and redds observed upstream of the weir for the Imnaha River population.

Total spawners were estimated by multiplying an estimated pre-spawn survival rate to the total escapement.  Estimated pre-spawn mortality was derived from female carcass recoveries on spawning ground surveys and was the ratio of spawned out females to total observed.  To estimate the abundance of adult progeny on the spawning grounds each season, we subtracted hatchery-origin fish from total spawner abundance.  The proportion of adult hatchery-origin fish on the spawning grounds is estimated for years prior to 1995 from carcass recoveries and observations of finclips and discriminant scale analysis.  Hatchery-origin jacks are believed to be underrepresented in the spawning ground carcass samples, and we estimated the jack hatchery fraction based on hatchery jack returns at Lookingglass Fish Hatchery (1987–2001) and fish trapped at the Lostine River weir (2002–2005).

To estimate abundance of progeny by brood year, we apportioned natural-origin adult spawners into brood year cohorts using observed age-at-return.  Generally, age composition of adults on the spawning grounds is determined from analysis of scales and length samples collected from carcasses on the spawning grounds.  For years when fewer than twenty direct sampling observations were available from the Minam River, we aggregated scale samples with samples from the other populations in the Grande Ronde River basin to the MPG level.  Since 2001, we applied observed length frequencies of unmarked carcasses in the Minam River to a length-at-age relationship developed with samples from 1987–2000.  In 1979–1982, when no age samples were available, we used the average proportion of age by return year observed for the Minam River.  From 2001 to present, scale samples were primarily read from fish whose length was within 50 mm of the established length at age categories.
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery strays primarily produced from Lookingglass Fish Hatchery releases in the Grande Ronde River basin.  Prior to 1995, strays were strictly of Rapid River and Carson hatchery stock origin.  In recent years, strays originated from local broodstock sources from other Grande Ronde River population hatchery supplementation programs.  Natural-origin spawners have comprised an average of 92% of total spawners since 1952, while the most recent 10-year average is 96% (Table 3.2.3–2). 
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Abundance in recent years has generally remained in the range of 200-600 spawners.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 337 (Table 3.2.3–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Minam River ranged from 0.02 in 1990 to 7.70 in 1981.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.02 R/S, adjusted for SAR and delimited at 75% (563 spawners) of the abundance threshold (Table 3.2.3–2). 
Table 3.2.3– 2.   Minam River spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
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Comparison to the Viability Curve 
The Minam River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.3–3). 
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The average trend in natural-origin abundance has been positive since 1980 for the Minam River spring Chinook salmon population, increasing at an annual rate of approximately 2%.  Natural returns were very low in the early 1980s and increased to higher levels through the late 1990s.  Recent natural-origin returns have been slightly higher than returns in the mid-1980s.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been below replacement (0.98; 44% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Upper Salmon River population.  Hatchery spring Chinook salmon were released into the Minam River for a period and returns contributed to spawning through 1994.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.05.
Spatial Structure and Diversity

The ICTRT has identified two major spawning areas (MaSAs) and no minor spawning areas (MiSAs) within the Minam River spring Chinook salmon population (Figure 3.2.3–4).  There are no modeled temperature limitations for this population.  Current spawning distribution is believed to be identical to historic.  Current spawning occurs primarily in the mainstem Minam River from the headwaters downstream to the confluence with the Little Minam River and in the Little Minam River.  Recent surveys have indicated some use in the lower Minam River.  Spawners in recent years (1995-2005) were primarily natural-origin fish.  No hatchery releases have occurred in the Minam River.  Strays of Rapid River and Carson hatchery-origin stock comprised a significant proportion of spawners from 1986-1994.  Use of these outside basin stocks was discontinued and local broodstocks from the Lostine River, Catherine Creek and Upper Grande Ronde River populations are now used for supplementation under the Lower Snake River Compensation Plan (LSRCP).  Recent years strays were from these local broodstock supplementation programs.
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Figure 3.2.3– 4.  Minam River spring Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.
Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The Minam River spring Chinook salmon population has two MaSAs and no MiSAs.  Although the Little Minam River supports production outside of the mainstem, it does not have sufficient habitat quantity to meet MaSA criteria.  The area of weighted habitat in the two MaSAs is greater than the minimum quantity needed for three MaSAs; however, the continuous connected spawning distribution results in only two MaSAs.  Based on spawning ground surveys conducted for more than three generations, the upper MaSA is currently occupied.  Spawning surveys conducted in the early 1950s documented spawning in the lower Minam River MaSA.  In 2005, the Oregon Department of Fish and Wildlife (ODFW) surveyed six miles in the lower Minam River and documented use.  The current distribution map needs to be updated to reflect current use.  It should be noted that due to the confined nature and predominant boulder/cobble substrate in most of the lower Minam River, there is limited spawning gravel.  Because the Minam River population is an “A” type with a linear distribution, it rates as moderate risk for this metric.
A.l.b.  Spatial extent or range of population
The current spawner distribution is similar to the historical distribution.  Current distribution on the map should be extended to the confluence with the Wallowa River (Figure 3.2.3–5).  The current spatial extent and range criteria for the Minam River population are rated at low risk.

A.1.c.  Increase or decrease in gaps or continuities between spawning areas

There have been no increases in gaps between spawning areas or any loss of occupancy in any MaSAs.  Connectivity between spawning areas is unchanged from historical conditions.  The Minam River population rates at low risk for gaps.
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Figure 3.2.3– 5.   Minam River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
B.1.a.  Major life history strategies
Limited information exists to evaluate changes in life history patterns for the Minam River spring Chinook salmon.  Therefore, we use habitat information and subbasin plan Ecosystem Diagnosis and Treatment (EDT) analyses to infer changes in life history strategies.  A majority of the Minam River basin resides in wilderness area and the habitat for adult holding, spawning, and juvenile rearing is in relatively pristine condition.  Habitat conditions throughout the life cycle in the Grande Ronde River basin provide conditions for expression of a variety of life history strategies.  Recently collected juvenile life history information indicates that the typical spring Chinook salmon fall redistribution pathway is utilized by this population.  We have no evidence of loss of major life history pathways, thus the rating is very low risk for this metric.

B.1.b.  Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  We used habitat changes to infer potential changes in phenotypic traits.  Changes of the hydrographs and temperatures in the mainstem Snake and Columbia Rivers have altered migration patterns, survival rates, and changed relationships of migration timing and survival.  We do not know the extent of impact but do not believe any traits have been lost.  We have rated the Minam River population at low risk because the seaward migration timing through the mainstem Snake and Columbia Rivers has likely been altered due to flow and temperature changes.

B.1.c.  Genetic variation
The Minam River population has been rated at moderate risk for the genetic variation metric.  It is significantly different from other populations within the MPG but clearly falling within the Grande Ronde/Imnaha Rivers MPG.  The population shows similarity in some years with out-of-ESU hatchery fish which are known to have comprised a significant fraction of spawners in some years, but not as similar as the Catherine Creek samples.  The samples show moderate interannual variation.
B.2.a.  Spawner composition
(1) Out-of-ESU spawners:  From the early 1980s through the mid-1990s, stock hatchery fish from the Rapid River and Carson hatcheries were used in the Grande Ronde Basin.  The use of these stocks has been discontinued.  For our assessment, we characterized both Rapid River and Carson hatchery stocks as out-of-ESU origin.  For the period 1991-2005, out-of-ESU hatchery strays comprised an estimated 15.9% of the natural spawners in the Minam River population.  This level results in a high risk rating.

(2) Out-of-MPG spawners from within the ESU:  For 1991-2005, the out-of-MPG hatchery fraction was 0; thus, the rating for this metric is very low risk.
(3) Out-of-population spawners from within the MPG:  Strays from local Grande Ronde River broodstock sources were first observed in 2000 when adults from the supplementation programs began to return.  For 2000-2005, the out-of-population hatchery fraction from within the MPG was 0.4.  These strays originated from local origin broodstock supplementation programs in other Grande Ronde River basin populations.  Because the strays have only affected one generation, the population is rated at low risk.
(4) Within-population hatchery spawners:  There are no hatchery programs operated within the Minam River population, therefore this metric is rated as very low risk.

The overall rating for spawner composition is high risk due to the out-of-ESU spawner fraction.

B.3.a.  Distribution of population across habitat types

The intrinsic distribution of the Minam River population encompassed two ecoregions that accounted for more than 10% of the distribution (Figure 3.2.3–6, Table 3.2.3–3).  The lower reaches of the Minam River have limited gravel for spawning.  Current distribution should include the lower Minam River MaSA and is believed to be similar to historic, thus no change has occurred.  We have rated the population at low risk because there are two ecoregions and no substantial change from historic distribution. 
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Figure 3.2.3– 6.  Minam River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.2.3– 3.  Minam River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Mesic Forest Zone
	24.0
	24.0
	41.6

	Subalpine-Alpine Zone
	2.7
	2.7
	5.6

	Wallowas/Seven Devils Mountains
	73.3
	73.3
	52.8


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Minam River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery: No hatchery programs are operated within the Minam River population, thus the risk rating is very low for all traits.

Habitat:  There does not appear to be any within-basin habitat changes which would pose any significant selective mortality on adult or juvenile life stages.  The rating for this metric is very low risk.

Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selectivity metric is rated low risk for this population.

Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is Moderate Risk for the Minam River population (Table 3.2.3–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was low risk.  The current spawning distribution is similar to the intrinsic distribution.  The population is distributed throughout the Minam River mainstem and in the Little Minam River and good continuity exists in the distribution without any gaps.

The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This overall rating was primarily driven by the risk ratings for genetic variation and spawner composition.  The genetic variation rating of moderate risk was a result of similarity with out-of-ESU hatchery fish that were used in the LSRCP program from the late 1970s until the mid-1990s.  Strays from the hatchery program during this time period comprised a high proportion of spawners in the Minam River, thus resulting in a high risk rating (Table 3.2.3–5).  We expect the risk ratings for both genetic variation and spawner composition to improve since out-of-ESU hatchery fish are no longer released in the Grande Ronde River basin and the hatchery fraction has been much lower in recent years.

Table 3.2.3– 4.  Minam River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

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

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

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

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

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

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

(-1)
	High Risk (-1)
	
	

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

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

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

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

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


Overall Viability Rating  

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

Data Summary – Minam River Spring Chinook Salmon 

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.3– 5.  Minam River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.3–6).
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1981 140 130 100% 130 998 7.70 1.59 628 4.84

1982 228 212 100% 212 271 1.28 1.96 138 0.65

1983 216 216 100% 216 718 3.32 1.74 414 1.91

1984 233 233 100% 233 269 1.16 0.61 445 1.91

1985 1,209 1,163 100% 1,163 289 0.25 0.64 454 0.39

1986 655 649 50% 322 291 0.45 0.71 412 0.63

1987 908 892 50% 450 129 0.14 0.55 235 0.26

1988 868 842 63% 525 178 0.21 1.34 133 0.16

1989 319 308 100% 308 100 0.33 0.56 180 0.58

1990 528 525 44% 231 12 0.02 0.21 55 0.10

1991 399 352 62% 238 62 0.18 0.33 188 0.53

1992 394 389 10% 37 300 0.77 0.60 496 1.27

1993 415 411 56% 232 327 0.79 0.62 526 1.28

1994 54 54 56% 30 102 1.90 0.96 106 1.98

1995 70 62 100% 62 85 1.37 1.67 51 0.82

1996 311 299 95% 285 571 1.91 1.84 311 1.04

1997 188 184 96% 177 565 3.07 3.38 167 0.91

1998 209 209 100% 209 813 3.88 3.37 241 1.15

1999 149 149 95% 142 313 2.11 1.54 203 1.37

2000 461 448 99% 443 405 0.90

- - -

2001 608 608 87% 526 - - - - -

2002 664 650 98% 638 - - - - -

2003 559 550 94% 526 - - - - -

2004 493 468 99% 462 - - - - -

2005 348 346 100% 346 - - - - -


Table 3.2.3– 6.  Minam River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.2.3– 7.  Minam River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Rand-Walk 0.80 0.24 n/a n/a 1.11 0.63 73.7 0.81 0.16 n/a n/a 0.69 0.34 56.4

Const. Rec 232 53 n/a n/a n/a n/a 62.2 234 37 n/a n/a n/a n/a 47.6

Bev-Holt 18.67 83.60 247 87 0.78 0.49 64.9 3.26 2.04 338 96 0.40 0.18 46.8

Hock-Stk 1.94 0.42 130 0 0.69 0.52 63.2 1.96 0.27 130 0 0.37 0.17 44.8

Ricker 2.66 1.01 0.00311 0.00079 0.78 0.50 65.0 1.77 0.43 0.00204 0.00051 0.40 0.26 47.3

Not adjusted for SAR Adjusted for SAR
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3.2.4   Current Status Assessment – Upper Grande Ronde River Spring Chinook Salmon Population

The Upper Grande Ronde River spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.4– 1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
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Figure 3.2.4– 1.  Upper Grande Ronde River spring Chinook salmon population major (MaSA) and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Grande Ronde River population as “large” in size based on historical habitat potential (Table 3.2.4–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold criteria of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Upper Grande Ronde River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.

Table 3.2.4– 1.  Upper Grande Ronde River spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,942

	Stream lengths km (total) a
	952

	Stream lengths km (below natural barriers) a
	920

	Branched stream area weighted by intrinsic potential (km2)
	0.773

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

	Total stream area weighted by intrinsic potential (km2)
	0.893

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

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

	Number of major spawning areas (MaSAs)
	3

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Current (1953-2003) abundance (number of adult spawners in natural production areas) has ranged from 3 in 1989 to 855 in 1969 (Figure 3.2.4– 2).  Abundance estimates varied through time.  Prior to 1997, spawner abundance estimates are based on expanding redd counts observed during spawning ground surveys conducted annually since 1953.  From 1997 to present, spawner abundance was based on weir counts, mark-recapture estimates and redd counts, with adjustments for pre-spawning mortality.  

In the Grande Ronde River, index surveys were conducted as early as 1955.  However, there is considerable uncertainty in estimates prior to 1964 due to incomplete records of the extent of stream miles surveyed.  The date of index surveys during 1964-1996 varied, ranging from 1 September to 28 September.  Extensive surveys began in 1986 below the historic index sections.  From 1986-1994, the extensive section survey was conducted at the same time as the index area.  After 1994, the portion of the index areas in Vey Meadows was either not surveyed or surveyed only during a supplemental survey.  In addition, beginning in 1997, the portion of Chinook salmon using the extensive area may have been influenced by the construction of a weir below the index area.  For these reasons, only the 1986-1994 data were used to develop a spatial expansion factor to apply to years when extensive surveys were not conducted.  The spatial expansion factor was calculated as the proportion of redds in the index area to total redds in both index and extensive areas.

Supplemental surveys were conducted from 1986 to present on either the entire index area or a consistent portion of it and were used to develop a temporal expansion of redd counts for years prior to 1987.  Because the start date of index surveys from 1964-1986 varied, an unbiased expansion factor was needed to account for variation in start dates in these years.  To develop an unbiased expansion factor, we used the 1986-2005 data to calculate the proportion of redds observed in the index area on the index date to total redds in the same area after supplemental surveys for each year data were available.  These proportions were plotted against survey data (day of year) and a regression line fitted.  We then used this regression to temporally expand redd counts in years when supplemental surveys were not conducted. Some of the 1964-1986 survey dates were beyond the dates used to develop the regression and we did not want to extrapolate our regression to estimate redds.  For this reason, we applied the regression to expand redd counts if the index date was prior or equal to 03 September (1965, 1977, 1981, and 1986).  We did not attempt to temporally expand redd counts for years when surveys were conducted after this date because little additional spawning occurs.  From 1986-1996, in areas where supplemental surveys were done on only a portion of the index section, the year-specific temporal expansions were developed to expand redd counts for the portion of index section surveyed only once.  Total redds were estimated by applying the spatial and temporal expansion factors where applicable.  We estimated total spawners each year by multiplying total redds by an estimated 3.2 spawners per redd, derived from spawner per redd studies on the Imnaha River. 
From 1997-present, total escapement was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, and redd counts.  Escapement above the weir was the sum of the known number of fish captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir.  Escapement to the weir was the sum of the total trapped and estimated untrapped fish.  The estimated escapement below the weir was determined by first calculating an estimate of the number of fish per redd above the weir and applying this ratio to the observed number of redds below the weir.  Redd counts were expanded to account for any areas not surveyed.  Spawner escapement was the sum of the estimated escapement above and below the weir.  Total spawners were estimated by multiplying an estimated pre-spawn survival rate to the estimated spawner escapement.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned out females to total observed.  Female carcasses containing more than 50% of their eggs were considered pre-spawn mortalities.  
Estimated spawners include natural-origin and hatchery-origin fish.  Prior to 1986, the hatchery fraction was 0%.  From 1986-1994, the hatchery fraction of total spawners was calculated based on the results of discriminant scale analyses and observations of fin clips and coded wire tags (CWTs) on fish from carcass recoveries.  The estimated hatchery fraction from 1995-1997 was based on recoveries of carcasses during spawning ground surveys that were more than 50% spawned.  Hatchery-origin was determined by the presence of a CWT.  From 1998-present, the hatchery fraction of spawners was based on total spawner estimates and the proportion of hatchery-origin fish determined by the presence of an adipose fin clip observed at the weir.      

Natural-origin recruits are apportioned into brood year cohorts to estimate adult recruits.  Prior to 1997, age structure of natural-origin spawners on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n >20).  When fewer than twenty direct sampling observations were available from the upper Grande Ronde River, the samples were aggregated to the MPG level.  Spawners of natural-origin were determined by the absence of a CWT.  Only fish that were more than 50% spawned were used in estimates.  Age was determined by scale analysis if available or length-age relationships.  From 1997-2005, age structure of natural-origin spawners was determined from age-specific escapement estimates.  Age structure was determined from fish trapped at the weir by scales and length-age relationships.  Length at age relationships were developed with samples from 1987-2000.  From 2001 to present, scale samples were primarily read from fish whose length was within 50 mm of the established length at age categories.

Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery fish released into the Upper Grande Ronde River from Lookingglass Fish Hatchery or strays from releases elsewhere in the basin.  Prior to 1998, hatchery fish in the Upper Grande Ronde River were of Carson or Rapid River hatchery stock origin.  From 1998-2001, no hatchery fish were observed in the Upper Grande Ronde River population.  The hatchery program was reinitiated with local Grande Ronde River broodstock and the first returns to the population began in 2002.  Natural-origin spawners have comprised an average of 83% since 1955, while the most recent 10-year average is 77% (Table 3.2.4–2).
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Abundance in recent years has been moderately variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 38 (Table 3.2.4–2).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in the Upper Grande Ronde River ranged from 0.02 in 1990 to 2.16 in 1998.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate [image: image129.jpg]


(SAR).  More than 50% of the historical habitat for this population is considered highly degraded; therefore, the 20-year (1981-2000) geometric mean productivity was 0.42 R/S, adjusted for SAR and delimited at 209 spawners (maximum parent escapement with an R/S > 0.95; Table 3.2.4–2). 

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

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity for this population excludes recruit/spawner pairs associated with parent escapements greater than 209.  This is the greatest spawning escapement that has a recruits/spawner value (adjusted for marine survival) greater than 0.95.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 
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Comparison to the Viability Curve 

The Upper Grande Ronde River spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.4– 3). 
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Natural-origin spawners in the Upper Grande Ronde River spring Chinook salmon population have exhibited a substantial downward trend of 8% per year since 1980 (Table 3.2.6–2).  Natural-origin spawning abundance estimates dropped during the early 1980s through 1990, similar to the pattern for the Catherine Creek population.  While the Upper Grande Ronde River spawning did peak in 2001-2003, as did many other populations in this ESU, the relative increase during that period was lower than the corresponding levels for most other populations within the ESU.  Carcass surveys indicated that a substantial proportion of spawners were of hatchery-origin in this population from 1985-1993, and from 2001-2005 (the most recent year in the available data series).  Prior to the 1993 return year, hatchery-origin spawners originated from non-local broodstock releases in the drainage.  The program was transitioned to a local-origin broodstock in the mid-1990s.  Non-local origin returns were actively removed at Lower Granite Dam during the transition period.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been well below replacement (0.82, 8% probability of exceeding 1.0).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the Catherine Creek spring/summer Chinook population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 0.95.
Spatial Structure and Diversity

The ICTRT has identified three major spawning area (MaSAs) and two minor spawning areas (MiSAs) within the Upper Grande Ronde River spring Chinook salmon population (Figure 3.2.4– 4).  Current spawning distribution is reduced substantially from historic.  Currently spawning only occurs consistently in the Upper Grande Ronde River mainstem from the confluence with Meadow Creek upstream to East Fork Grande Ronde River.  Spawning distribution is reduced due to absence of spawning in the Grande Ronde River downstream of Meadow Creek and in numerous tributaries, such as Meadow Creek, that historically supported Chinook salmon.  Hatchery fish have comprised a significant proportion of natural spawners in most years since the mid-1980s.
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Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The Upper Grande Ronde River spring Chinook salmon population has three MaSAs and two MiSAs (Figure 3.2.4– 4) identified based on intrinsic potential analyses.  Current spawner distribution is much reduced from historic and only the lower portion of the Meadow MaSA is utilized with spawning occurring only in the mainstem area of this MaSA.

The Upper Grande Ronde River MaSA is currently occupied with activity in both the upper and lower portions.  We have rated this metric as moderate risk because the quantity of habitat currently in the occupied MaSA, along with the utilized upper portion of the Meadow MaSA, equates to the minimum required for three MaSAs.

A.l.b.  Spatial extent or range of population
Loss of occupancy in the lower Grande Ronde River MaSA, Meadow MaSA, and the two MiSAs places the population at high risk for this metric (Figure 3.2.4– 5).  This high risk rating is the result of less than 50% occupancy of the historical MaSAs.  The reduced current spawner distribution results in a linear “A” type population distribution.
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Figure 3.2.4– 5.  Upper Grande Ronde River spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

The reduced distribution results in a substantial increase in gaps between the MaSAs and MiSAs within the population.  In addition, loss of occupancy in the lowest distributed MaSAs and MiSAs results in a substantial increase in the gap between the Upper Grande Ronde River population and the nearest neighboring population in Catherine Creek.  The magnitude of gap change results in a high risk rating for this population.

B.1.a.  Major life history strategies
There are currently two primary life history pathways utilized for the freshwater juvenile life stages: (1) fish rear from emergent fry to smolt in the upper reaches of the Grande Ronde River in the spawning areas, or (2) fish leave the upper reaches in the fall as parr and overwinter in the Grande Ronde River valley prior to beginning seaward migration in the spring.  We have no direct observational data to assess lost life history diversity.  However, we used Ecosystem Diagnosis and Treatment (EDT) analysis and habitat change information to infer lost opportunities for life history expression.  We hypothesize that there have been reductions in the variation of juvenile pathways such as fry and parr summer movement from the spawning areas into the low gradient reaches in the Grande Ronde River valley.  In addition adult migration and spawn timing has likely shifted and has reduced variability relative to historic patterns as a result of flow and temperature changes.  We have rated this metric as moderate risk because there has likely been significant reduction in variability of life history pathways with substantial change in relative distribution.

B.1.b.  Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  Therefore, we used habitat changes and EDT results to infer the potential for phenotypic changes.  Flow and temperature changes have reduced the potential for variation in juvenile migration timing and adult migration timing within the Grande Ronde River basin and in the mainstem Columbia and Snake rivers.  Lower flows and warmer water temperatures have likely truncated the adult migration timing and reduced opportunity for fry and summer parr downstream migration.  The combination of mainstem and tributary effects has likely resulted in change in the mean and variability of two or more traits.  We have rated this metric as moderate risk.

B.1.c.  Genetic variation
The Upper Grande Ronde River population has been rated as moderate risk for genetic variation.  The genetics information indicates a moderate level of interannual variation and significant divergence from other Grande Ronde River populations in most years.  The Grande Ronde River samples are not significantly different from many hatchery samples in some years.
B.2.a.  Spawner composition

(1) Out-of-ESU spawners: From the early 1980s until the mid-1990s, Carson and Rapid River hatchery stock fish were released into the Upper Grande Ronde River as part of the Lower Snake River Compensation Plan (LSRCP).  The use of these stocks has been discontinued.  For our assessment, we consider both of these hatchery stocks as out-of-ESU origin.  For the period 1991–2005 (three generations), out-of-ESU hatchery fish comprised an average of 18.3% of the naturally spawning fish in the Upper Grande Ronde River.  This level results in a high risk rating for this metric.

(2) Out-of-MPG spawners from within the ESU:  We have not recovered any out-of-MPG within ESU strays in the Upper Grande Ronde River.  Therefore, the rating for this metric is very low risk.
(3) Out-of-population spawners from within the MPG:  We have not recovered any strays from the Lostine River or Upper Grande Ronde River hatchery programs.  Therefore, the rating for this metric is very low risk.
(4) Within-population hatchery spawners:  Adults from the local Catherine Creek hatchery broodstock supplementation program began returning in 2002.  The mean percent of within-population hatchery fraction for the period 2002–2005 was 43.6%.  We have characterized this hatchery program as “best management practices.”  Given this level of hatchery fraction, the criteria are rated at moderate risk for this metric.

The overall rating for spawner composition is high risk due to the high proportion of out-of-ESU hatchery stock spawning naturally in this population.
B.3.a.  Distribution of population across habitat types

The intrinsic distribution of the Upper Grande Ronde River spring Chinook salmon population encompassed three ecoregions (Figure 3.2.4– 6) of which only one ecoregion accounted for more than 10% of the ecoregion distribution (Table 3.2.4–3).  There is 92.2% of the historic intrinsic distribution in the Maritime Influence Zone ecoregion.  Even though there has been a significant reduction in spawner distribution, there has been no significant change in ecoregion distribution.  We have rated this metric as low risk.
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Table 3.2.4– 3.  Upper Grande Ronde River spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Blue Mountain Basins
	5.4
	5.4
	0.0

	Maritime-Influenced Zone
	92.2
	92.2
	98.0

	Mesic Forest Zone
	2.3
	2.3
	2.0


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited or no tribal and recreational fisheries conducted annually in the Upper Grande Ronde River.  The recreational fishery has not been open for more than 30 years.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery:  A hatchery supplementation program is operated within the Catherine Creek population and includes operation of a weir for broodstock collection and passage of adults to the spawning grounds.  The hatchery weir is managed such that little or no selection (run-timing, age, etc.) occurs in most years.  The rating is low risk for all traits.

Habitat:  Significant changes in many habitat attributes have occurred in Upper Grande Ronde River and tributaries relative to historical conditions.  Flow and temperature patterns are altered with much reduced flow and increased temperatures in summer.  These factors have significantly influenced adult and juvenile migration opportunity as well as availability of adult holding habitat.  Selective pressures against fry, summer downstream movement and late adult migration are likely significant.

Juvenile migration timing:  Changes in flow and temperature patterns have likely influenced juvenile migration timing, particularly later migrating smolts.  Heritability of this trait has not been assessed and is assumed to be moderate.  The selection intensity is rated as moderate resulting in a moderate risk rating for this trait.

Adult migration timing:.  Changes in flow and temperature patterns in the mainstem Grande Ronde River and Upper Grande Ronde River have influenced migration timing of adults, particularly the very latest part of the migration timing.  The selection intensity is considered low because the effect does not occur in all years and only influences a small part of the run in most years.  The heritability of this trait is high; therefore the rating for this trait is moderate risk.

Migration timing for both adult and juvenile Chinook salmon are rated as having a moderate risk of selective impact due to habitat changes.  Juvenile migration timing is also rated at moderate risk of selective impacts due to hydropower actions.  These three moderate ratings for two phenotypic traits results in an overall moderate risk rating for the selective impacts metric. 

Spatial Structure and Diversity Summary

The combined spatial structure/diversity rating is at High Risk for the Upper Grande Ronde River spring Chinook salmon population (Table 3.2.4–4).  There are a substantial number of criteria that are rated at moderate or high risk.  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was high risk with metrics for number and arrangement of spawning areas, range of population, and changes in gaps and continuity rated as high risk.

The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This Goal B rating was driven by impairment for all of the Goal B metrics:  loss in life history strategies; reduced phenotypic variation; genetic variation; past effects of out-of-ESU hatchery fish and recent high fractions of local origin hatchery fish; and selective mortality effects of the tributary habitat.  We expect the risk ratings for genetic variation and out-of-ESU hatchery strays to improve over time because of the hatchery broodstock management changes that have occurred.

Table 3.2.4– 4.   Upper Grande Ronde River spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	M (0)
	M (0)
	High Risk

(Mean = -0.67)
	High Risk

(Mean = -0.67)
	High Risk

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating  

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

Data Summary – Upper Grande Ronde River Spring Chinook Salmon

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.4– 5.  Upper Grande Ronde River spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.4–6).     
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1981 224 208 100% 208 316 1.52 1.59 199 0.95

1982 161 149 100% 149 119 0.80 1.96 61 0.41

1983 190 190 100% 190 144 0.76 1.74 83 0.44

1984 150 150 100% 150 18 0.12 0.61 30 0.20

1985 345 332 100% 332 13 0.04

0.64

21 0.06

1986 214 205 86% 180 52 0.26 0.71 74 0.36

1987 707 692 18% 125 20 0.03

0.55

37 0.05

1988 554 539 8% 41 144 0.27

1.34

108 0.20

1989 3

3

0% 0 8 1.00 0.56 15 1.00

1990 106 105 50% 53 2 0.02 0.21 8 0.07

1991 45 39 60% 26 21 0.54 0.33 64 1.62

1992 394 390 21% 81 81 0.21

0.60

134 0.34

1993 333 327 23% 76 113 0.35

0.62

182 0.56

1994 13 13 33% 4 17 1.39 0.96 18 1.45

1995 22 20 100% 20 4 0.18 1.67 2 0.11

1996 70 68 100% 68 33 0.48 1.84 18 0.26

1997 68 68 90% 61 69 1.02 3.38 21 0.30

1998 83 83 100% 83 180 2.16 3.37 53 0.64

1999 4

4

100% 4 3 1.00 1.54 2 1.00

2000 31 30 100% 30 31 1.05

- - -

2001 64

64

100% 64 - - - - -

2002 55

54

95% 51 - - - - -

2003 178

145

80% 140 - - - - -

2004 589 535 5% 26 - - - - -

2005 345 341 4% 15 - - - - -


Table 3.2.4– 6.  Upper Grande Ronde River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.2.4– 7.  Upper Grande Ronde River spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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3.2.5  Current Status Assessment – Catherine Creek Spring Chinook Salmon Population
The Catherine Creek spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.5–1) is one of six extant populations in the Grande Ronde/Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
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The Interior Columbia Technical Recovery Team (ICTRT) classified the Catherine Creek population as “large” in size based on historical habitat potential (Table 3.2.5–1; ICTRT 2007).  However, this population is treated as an “intermediate” population because the abundance/productivity analyses are conducted based only on spawners in Catherine Creek.  The quantity of habitat within Catherine Creek, which excludes Indian Creek and the mainstem Grande Ronde River near Indian Creek, results in an intermediate size designation.  A Chinook salmon population classified as intermediate has a mean minimum abundance threshold criteria of 750 natural-origin spawners with sufficient intrinsic productivity (≥ 1.76 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Catherine Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.

Table 3.2.5– 1.  Catherine Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,266

	Stream lengths km (total) a
	482

	Stream lengths km (below natural barriers) a
	342

	Branched stream area weighted by intrinsic potential (km2)
	0.302

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

	Total stream area weighted by intrinsic potential (km2)
	0.341

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

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

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included..

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

c. This population is treated as “intermediate” for abundance and productivity metrics (considers only mainstem reaches).

Current Abundance and Productivity
Current (1955 to 2005) abundance (number of adult spawners in natural production areas) has ranged from 27 in 1994 to 2,947 in 1960 (Figure 3.2.5–2).  Abundance estimation methods have varied through time.  Prior to 1998, spawner abundance estimates are based on redds observed during spawning ground surveys conducted annually since 1955.  From 1998 to present, spawner abundance was estimated based on weir counts, mark-recapture estimates, and redd counts with adjustments for pre-spawning mortality estimated from carcass recoveries.  
Spawning ground surveys have been conducted once per year since 1953 in index survey reaches.  Additional surveys were conducted both upstream and downstream of the original fixed survey area from 1964–1985, but were not conducted every year.  Beginning in 1986, single pass surveys were conducted over the entire known spawning habitat beginning in the north and south forks of Catherine Creek and ending in the mainstem in the town of Union.  Additional supplemental surveys were conducted in selected index reaches of the spawning habitat from 1986-1996.  Beginning in 1997, all known spawning habitat was surveyed multiple times.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  

For years when only index surveys were conducted, we used the average proportion of redds observed in areas outside historical surveys (from 1986-2005 data) to estimate total redds at the index survey time.  To account for spawning activity occurring after the index survey dates, we calculated temporal adjustment factors for each year multiple surveys were conducted.  For years when multiple surveys were not conducted (1953-1985), we assumed spawn timing was the same as the average of the later year-specific estimates.  We estimated the total spawners each year by multiplying total redds by an estimated 2.23 spawners per redd, observed on average since operation of the weir and mark-recapture estimates have been made in Catherine Creek.
From 1998 to present, total escapement was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, and redd counts.  Escapement above the weir was the sum of the known number of fish captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped adults above the weir was determined from mark-recapture estimates of adults.  Weir efficiency was determined from the ratio of trapped adults to the estimated total adults above the weir and applied to the number of trapped jacks to provide an estimate of total jacks above the weir.  Escapement to the weir was the sum of the total trapped and estimated untrapped fish.  Spawner escapement is the sum of fish released above the weir and untrapped fish.  In Catherine Creek, few fish spawn below the weir and are not included in this dataset.  Total spawners are estimated by multiplying an estimated pre-spawn survival rate to the escapement.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned-out females to total observed.  Female carcasses containing greater than 50% of their eggs were considered pre-spawn mortalities.  
The estimate of spawners includes natural-origin and hatchery-origin fish.  Prior to 1986, the hatchery fraction was 0%.  From 1986-1994, the fraction of total spawners of hatchery-origin was calculated based on the results of discriminant scale analyses and observations of coded wire tags (CWTs) or fin clips from recovered carcasses.  From 1998 to present, the proportion of adult hatchery-origin fish on the spawning grounds was based on total spawner estimates and observations of CWTs or fin clips from recovered carcasses.  Natural-origin fish are apportioned into brood year cohorts to estimate abundance of adult recruits.  Prior to 1998, age structure of natural-origin spawners on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n>20).  Spawners of natural-origin were determined by the absence of a CWT.  Only fish at least 50% spawned were used in estimates.  Age was determined by scale analysis if available or age-at-length relationships.  If insufficient sample sizes were available, age structure was determined from all carcasses recovered in the Grande Ronde River basin.  From 1998-2005, age structure of natural-origin spawners was based on age-specific spawner escapement estimates.  Age of individual fish was determined from scales collected from fish trapped at the weir.  

Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery fish released into Catherine Creek from Lookingglass Fish Hatchery.  Prior to 1995, hatchery fish returning to Catherine Creek were of Rapid River or Carson hatchery stocks origin.  The hatchery program transitioned to local Catherine Creek broodstock and hatchery returns to Catherine Creek since 2001 have been Catherine Creek origin.  Natural-origin spawners have comprised an average of 83% of total spawners since 1955, while the most recent 10-year average is 75% (Table 3.2.5–2). 
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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 97 (Table 3.2.5–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for spring Chinook salmon in Catherine Creek ranged from 0.01 in 1986 to 4.68 in 1997.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 0.79 R/S, adjusted for SAR and delimited at 262 spawners (Table 3.2.5–2). 
Table 3.2.5– 2.  Catherine Creek spring Chinook salmon population abundance and productivity estimates.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity for this population excludes recruit/spawner pairs associated with parent escapements greater than 262.  This is the greatest spawning escapement that has an R/S value (adjusted for marine survival) greater than 0.95.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

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

Spatial Structure and Diversity

The ICTRT has identified two major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the Catherine Creek spring Chinook salmon population (Figure 3.2.5–4).  Current spawning distribution is reduced substantially from historic.  Currently, spawning occurs in the mainstem of Catherine Creek above the town of Union and in the north and south forks.  Spawning distribution is reduced as a result of absence of spawning in Catherine Creek below Union and also in Indian Creek.  Hatchery fish have comprised a significant proportion of natural spawners.  Prior to 1995, hatchery fish were of Rapid River and Carson hatchery-origin.  No hatchery fish were observed from 1995-2000.  Since 2001, fish in Catherine Creek have been Catherine Creek origin.

Factors and Metrics

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

A.l.b. Spatial extent or range of population
The current spawner distribution is reduced significantly from historic due to the loss of occupancy in Indian Creek, the lower reaches of Catherine Creek, and the mainstem Grande Ronde River near Indian Creek.  Currently, 50% of the historic MaSAs are occupied and none of the MiSAs are occupied.  The population rates at moderate risk for this metric.
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Figure 3.2.5– 5.  Catherine Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c. Increase or decrease in gaps or continuities between spawning areas  
Interpretation of data for this metric is complex because the historic gap between the Lower Catherine Creek MaSA and the Upper Catherine Creek MaSA is greater than 15 km.  The loss of occupancy in the Lower Catherine Creek MaSA creates a significant increase in gap between the nearest downstream population, Lookingglass Creek; however, this population is extinct.  In addition, the loss of spawning in the lowest reaches of Catherine Creek increases the gap between the Upper Grande Ronde River population and Catherine Creek.  This metric is rated at moderate risk given the intrinsic gap and the increased gap resulting from loss of occupancy in the Lower Catherine Creek MaSA.
B.1.a. Major life history strategies
There are currently two primary life history pathways for the freshwater juvenile life stages: 1) fish rear from fry to smolt in the upper reaches of Catherine Creek; or 2) fish leave the upper reaches of Catherine Creek in the fall and overwinter in the Grande Ronde River valley reaches.  We hypothesize that there have been reductions in the variation of juvenile pathways, such as the loss of the ability of fry and summer parr to move downstream from the upper rearing reaches into the Grande Ronde River valley.  In addition, adult migration and spawn timing has likely shifted and has reduced variability relative to historic timing as a result of flow and temperature changes in the summer season.  We have rated this metric at moderate risk because all historical major pathways are present but have reduction in variability in pathways.

B.1.b. Phenotypic variation
Data are not available to assess the degree to which phenotypic traits have been altered or lost.  Therefore, we used habitat changes and Ecosystem Diagnosis and Treatment (EDT) results to infer the potential for phenotypic changes.  The temperatures and hydrographs in the mainstem Snake and Columbia Rivers have been altered significantly and have impacted phenotypic variation of upstream migrating adults and downstream migrating smolts.  We are unsure of the magnitude of influence.  Flow and temperature changes have reduced the potential for variation in juvenile migration timing and adult migration timing within the Grande Ronde River basin.  Lower flows and warmer water temperatures have likely truncated the adult migration timing and reduced opportunity for fry and summer parr to migrate downstream in Catherine Creek.  We have rated this metric at moderate risk due to likely changes in mean and variability of two or more traits.

B.1.c. Genetic variation
The Catherine Creek population has been rated at moderate risk for genetic variation.  Genetics data indicate significant divergence from some other Grande Ronde River populations; however, in some years, samples were not significantly different from out-of-basin hatchery stocks which were used for supplementation in the past.
B.2.a. Spawner composition
(1) Out-of-ESU spawners:  From the early 1980s until the mid-1990s, Rapid River and Carson stock hatchery fish were released into Catherine Creek as part of the Lower Snake River Compensation Plan (LSRCP).  The use of these stocks has been discontinued.  For our assessment we consider both of these hatchery stocks as out-of-ESU origin.  From 1991–2005 (three generations), out-of-ESU hatchery fish comprised an average of 18.1% of the naturally spawning fish in Catherine Creek.  This level results in a high risk rating for this metric. 
(2) Out-of-MPG spawners from within the ESU:  There have been no out-of-MPG strays from within the ESU recovered in Catherine Creek.  Therefore, the rating for this metric is very low risk.
(3) Out-of-population from within the MPG spawners:  There have been no out-of-population strays from within the MPG recovered in the Lostine River or Upper Grande Ronde River hatchery programs.  Therefore, the rating for this metric is very low risk.
(4) Within-population hatchery spawners:  Adults from the local Catherine Creek hatchery broodstock supplementation program began returning in 2001.  For the 2001–2005, the mean percent of within-population hatchery fish was 57.7%.  We have characterized this hatchery program as operating under the “best management practices.”  Given this level of hatchery fraction the criteria is rated at high risk for this metric.  

The overall rating for spawner composition is high risk due to the high proportion of hatchery fish from out of the ESU spawning naturally in this population.
B.3.a.  Distribution of population across habitat types

The intrinsic distribution of the Catherine Creek population encompassed three ecoregions of which two accounted for 10% or greater of the distribution, the Blue Mountain Basins and Continental Zone Foothills (Figure 3.2.5–6).  The loss of spawning in the lower reaches of Catherine Creek below the town of Union has resulted in a substantial reduction in the proportion in the Blue Mountain Basins ecoregion (Table 3.2.5–3).  We rated the Catherine Creek population at moderate risk for distribution across habitat types.
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Figure 3.2.5– 6.  Catherine Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.2.5– 3.  Catherine Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Blue Mountain Basins
	76.1
	76.1
	15.4

	Continental Zone Foothills
	14.6
	14.6
	45.3

	Wallowas/Seven Devils Mountains
	9.3
	9.3
	39.3


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Imnaha River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery:  A hatchery supplementation program is operated within the Catherine Creek population and includes operation of a weir for broodstock collection and passage of adults to the spawning grounds.  The hatchery weir is managed such that little or no selection (run-timing, age, etc.) occurs in most years.  The rating is low risk for all traits.

Habitat:  Significant changes in many habitat attributes have occurred in Catherine Creek relative to historic conditions.  Flow and temperature patterns are altered with much reduced flow and increased temperatures in summer.  These factors have significantly influenced adult and juvenile migration opportunity as well as availability of adult holding habitat.  Selective pressures against fry and summer downstream movement and late adult migration are likely significant.

Juvenile migration timing: Changes in flow and temperature patterns have likely influenced juvenile migration timing, particularly the later migrating smolts.  Heritability of this trait has not been assessed and is assumed to be moderate.  The selection intensity is rated as moderate resulting in a moderate risk rating for this trait.

Adult migration timing: Changes in flow and temperature patterns in the mainstem Grande Ronde River and lower Catherine Creek have influenced migration timing of adults, particularly the very latest part of the migration timing.  The selection intensity is considered low because the effect does not occur in all years and only influences a small part of the run in most years.  The heritability of this trait is high; therefore the rating for this trait is moderate risk.

Migration timing for both adult and juvenile Chinook salmon are rated as having a moderate risk of selective impact due to habitat changes.  Juvenile migration timing is also rated as having a moderate risk of selective impact due to hydropower actions.  Therefore, the overall rating of the selective impacts metric for this population is moderate risk.

Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is Moderate Risk for the Catherine Creek population (Table 3.2.5–4).  There are a substantial number of criteria that are rated at moderate or high risk.  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) is at moderate risk with metrics for number and arrangement of spawning areas, range of population and changes in gaps and continuity rated as moderate risk.

The rating for Goal B (maintaining natural levels of variation) is at moderate risk.  This rating was driven by impairment for all of the Goal B metrics resulting from: loss in life history strategies, reduced phenotypic variation, genetic variation, past effects of out-of-ESU hatchery fish and recent high fractions of local origin hatchery fish (Table 3.2.5–5), and selective mortality effects of the tributary habitat.  We expect the risk ratings for genetic variation and out-of-ESU hatchery strays to improve over time because of the hatchery broodstock management changes that have occurred.

Table 3.2.5– 4.  Catherine Creek spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 0)
	Moderate Risk
(Mean = 0)
	Moderate Risk

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

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

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

(Mean = –0.25)
	

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

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

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

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

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

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

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

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


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

Data Summary – Catherine Creek Spring Chinook Salmon 

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.5– 5.  Catherine Creek spring Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.5–6).
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1981 275 263 100% 263 387 1.47 1.59 243 0.93

1982 745 713 100% 713 212 0.30 1.96 108 0.15

1983 733 733 100% 733 206 0.28 1.74 119 0.16

1984 378 378 100% 378 117 0.31 0.61 194 0.51

1985 386 371 100% 371 50 0.14 0.64 79 0.21

1986 399 372 80% 310 4 0.01 0.71 6 0.02

1987 685 669 22% 150 10 0.01 0.55 18 0.03

1988 690 674 24% 160 125 0.19 1.34 94 0.14

1989 191 184 38% 72 16 0.09 0.56 29 0.16

1990 145 144 0% 0 5 0.04 0.21 25 0.17

1991 64 48 13% 8 34 0.71 0.33 103 2.13

1992 162 160 25% 40 46 0.29 0.60 76 0.48

1993 268 257 40% 99 156 0.61 0.62 251 0.98

1994 28 27 50% 14 19 0.70 0.96 20 0.73

1995 38 34 100% 34 50 1.49 1.67 30 0.89

1996 35 34 100% 34 79 2.31 1.84 43 1.26

1997 103 96 100% 96 405 4.21 3.38 120 1.24

1998 91 91 100% 91 347 3.82 3.37 103 1.14

1999 43 43 100% 43 78 1.82 1.54 50 1.18

2000 58 53 100% 55 86 1.62

- - -

2001 504 358 79% 380 - - - - -

2002 431 401 51% 242 - - - - -

2003 426 370 45% 238 - - - - -

2004 218

207

34% 87 - - - - -

2005 149

138

35% 57 - - - - -


Table 3.2.5– 6.  Catherine Creek spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
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Table 3.2.5– 7.  Catherine Creek spring Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Rand-Walk 0.39 0.15 n/a n/a 1.31 0.73 82.1 0.40 0.12 n/a n/a 1.05 0.63 72.6

Const. Rec 62 19 n/a n/a n/a n/a 72.8 63 13 n/a n/a n/a n/a 59.1

Bev-Holt 0.50 0.22 50000 0 1.33 0.73 85.3 2.04 1.74 100 44 0.78 0.30 61.3

Hock-Stk 1.28 0.38 53 0 1.25 0.52 75.1 1.22 0.45 58 26 0.74 0.27 59.7

Ricker 1.06 0.50 0.00374 0.00130 1.41 0.53 77.9 1.09 0.34 0.00379 0.00087 0.83 0.28 62.1

Not adjusted for SAR Adjusted for SAR






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

Table 3.2.6– 1.  Imnaha River spring/summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,318

	Stream lengths km (total) a
	522

	Stream lengths km (below natural barriers) a
	424

	Branched stream area weighted by intrinsic potential (km2)
	0.196

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

	Total stream area weighted by intrinsic potential (km2)
	0.428

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

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

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity 
Current (1949-2005) abundance (number of adult spawners in natural production areas) has ranged from 160 in 1995 to 5,548 in 1957 (Figure 3.2.6–2).  Abundance estimation methods have varied through time.  Prior to 1985, spawner abundance estimates are based on redds observed during spawning ground surveys conducted annually since 1949.  From 1985 to present, spawner abundance was estimated based on weir counts, mark-recapture estimates, and redd counts above and below the Imnaha River weir with adjustments for pre-spawning mortality estimated from carcass recoveries.
Spawning ground surveys have been conducted once annually in index survey reaches from the Blue Hole to Mac’s Mine for most years since 1949.  Beginning in 1986, additional surveys beyond index reaches were implemented.  From 1986-1996, single pass surveys were conducted over most of the known spawning habitat, beginning at the Blue Hole and ending downstream at Grouse Creek.  The habitat above the Blue Hole has been surveyed only periodically.  Additional supplemental surveys were conducted in selected index reaches of the spawning habitat from 1987-1996, and beginning in 1997 the entire known spawning habitat below Blue Hole was surveyed three times.  For this analysis, observations of redds and the locations of surveys are those reported in Tranquilli et al. (2004), updated with annual summaries of spawning ground survey results (P. Keniry and F. Monzyk, Oregon Department of Fish and Wildlife, personal communication), and cross referenced to Beamesderfer et al. (1997).  

For years when only index surveys were conducted (1949-1985) and prior to initiation of mark-recapture estimates above the weir, we used the average proportion of redds observed in areas outside historical index surveys (from the 1986-2005 data) to estimate total redds at the index survey time.  To account for spawning activity occurring later than the index survey dates, we calculated temporal adjustment factors for each year when supplemental surveys were conducted.  For the years 1949-1986, when supplemental surveys were not conducted, we assumed spawn timing was the same as the average of the later year-specific estimates.  We estimated the total spawners for these years by multiplying total redds by an estimated 3.2 spawners per redd, observed on average since operation of the weir and mark-recapture estimates have been made (1985-2005).

From 1985 to present, total escapement was estimated based on weir counts of jacks and adults, mark-recapture estimates of adults, redd counts above the weir, and pre-spawning mortality estimates.  Escapement above the weir was the sum of the known number of fish captured and subsequently passed above the weir and an estimated number of untrapped fish.  The number of untrapped fish above the weir was determined from separate mark-recapture estimates of adults and jacks.  For years with insufficient mark-recapture estimates for jacks above the weir, and to estimate the number of jacks below the weir, we expanded jack carcass recoveries by 10%. Escapement to the weir was the sum of the total trapped and estimated untrapped fish.  Spawner escapement above the weir is the sum of fish released above the weir and untrapped fish adjusted downward for pre-spawn mortality.  Pre-spawn survival was derived from female carcass information collected on spawning ground surveys and was the ratio of spawned-out females to total observed.  Female carcasses containing greater than 50% of their eggs were considered pre-spawn mortalities.  In the Imnaha River, a significant number of fish spawn below the weir.  We estimated the number of spawners below the weir as the total redds counted multiplied by the number of fish per redd estimate derived from the year-specific redd counts and fish abundance above the weir. 

The estimate of spawners includes natural-origin and hatchery-origin fish.  Prior to 1985, the hatchery fraction was 0%.  From 1982 to present, the hatchery fraction of spawners was based on total spawner estimates and the proportion of hatchery-origin fish was determined by the presence of an adipose fin clip on fish trapped at the weir and fish recovered as carcasses on the spawning grounds.
Natural-origin fish are apportioned into brood year cohorts to estimate abundance of adult recruits.  All Imnaha River hatchery fish have been recognizably marked for identification.  From 1949-1981, age structure of natural-origin spawners on spawning grounds was determined from carcass recoveries when sufficient sample sizes were available (n > 20).  From 1982-2005, age structure of natural-origin spawners was determined from fish sampled at the weir, collected for broodstock, and recovered below the weir by scale analysis and length at age relationships.  If insufficient sample sizes were available, average run-year age structure for all years was used.  
Recent year natural spawners include recruits originating from naturally spawning parents, and hatchery fish released into the Imnaha River from Lookingglass Fish Hatchery.  Hatchery fish returning to the Imnaha River are of Imnaha River hatchery stock origin.  The hatchery program began with the 1982 brood year and the first hatchery fish returned in 1985.  Natural-origin spawners have comprised an average of 81% of total spawners since 1949, while the most recent 10-year average is 35% (Table 3.2.6–2). 

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

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

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


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


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

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

Spatial Structure and Diversity

The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the Imnaha River spring/summer Chinook salmon population (Figure 3.2.6–4).  No modeled temperature limitations exist within the MaSA/MiSAs for this population.  Current spawning distribution is similar to historic with the primary spawning area from the Blue Hole to Crazyman Creek in the mainstem of the Imnaha River.  In addition, spawning occurs to a minor degree above the Blue Hole and between Crazyman and Grouse creeks.  Spawners in recent years consist of natural-origin and hatchery-origin fish.  Hatchery supplementation with Imnaha River stock has been ongoing in the Imnaha River since the mid-1980s.  Hatchery fish have comprised a significant fraction of natural spawners since 1985.  Hatchery strays from other Snake River hatchery programs or from programs outside the Snake River Basin have rarely been observed in the Imnaha River.

Figure 3.2.6– 4.   Imnaha River spring/summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.
Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The Imnaha River spring/summer Chinook salmon population has one MaSA and one MiSA.  The total intrinsic weighted area equates to the minimum required for two MaSAs.  Based on complete area spawning ground surveys conducted since 1986, both the MaSA and MiSA are currently occupied.  Because the Imnaha River population is an “A” type with linear distribution, it rates at moderate risk for this metric.

A.l.b.  Spatial extent or range of population
The current spawner distribution mirrors the historical distribution with the one MaSA and one MiSA occupied (Figure 3.2.6–5).  The current spatial extent and range criteria for the Imnaha River population are rated at low risk.
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Figure 3.2.6– 5.  Imnaha River spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

There has been no increase in gaps between spawning areas or any loss of occupancy in any MaSAs.  Connectivity between spawning areas is unchanged from historical conditions.  The Imnaha River population rates at low risk for gaps.

B.1.a.  Major life history strategies
Limited information exists to compare historic life history patterns with current pathways.  However, studies conducted in the 1960s do provide some information to assess current and past juvenile movement pathways.  In addition, we used habitat information to infer changes in life history pathways.  There are two primary juvenile life history strategies that were exhibited in the past and are currently utilized: 1) fish rear from emergent fry to smolt in the spawning area, or 2) fish redistribute downstream in the fall, including movement from the Imnaha River into the Snake River.  There does not appear to be any loss in life history pathways for juvenile life stages in the Imnaha River.  Habitat conditions have not been altered to the extent that major life history pathways, such as adult migration and spawn timing, have been significantly changed.  All historic pathways are likely present.  We have rated this population at low risk for this metric.
B.1.b.  Phenotypic variation
Limited data are available to directly assess changes in phenotypic variation.  We used habitat changes to infer potential changes in phenotypic traits resulting from habitat changes.  There are no in basin habitat changes that appear to be significant enough to result in phenotypic changes.  The hatchery program selectively removes fish from the late part of the run and run timing as well as spawn timing of hatchery fish is shifted later compared to natural-origin fish.  Due to the potential phenotypic effects of the hatchery program we have rated the Imnaha River population at moderate risk.
B.1.c.  Genetic variation
The Imnaha River population has been rated at moderate risk for genetic variation.  The hatchery fish are not significantly diverged from natural-origin fish.  Analyses reveal much lower interannual variation within this population than is seen for some other populations.  The Imnaha River natural-origin fish are not significantly different from many Snake River hatchery samples.  However, introgression from other Snake River hatchery stocks does not explain this similarity.  Extensive sampling of hatchery fish in the Imnaha River basin since the mid-1980s indicates that few, if any, stray hatchery fish are present in this population.
B.2.a.  Spawner composition
(1)  Out-of-ESU spawners:  Over the past three generations (1991-2005), we have recovered a total of five marked out-of-ESU stray hatchery fish.  It was determined that two of the strays originated from Rapid River Fish Hatchery in Idaho, two from Lookingglass Fish Hatchery in NE Oregon, and one from a release in Youngs Bay near the mouth of the Columbia River.  The mean percentage of out-of-ESU strays over the past three generations was 0.2%.  We have rated this metric at low risk.
(2) Out-of-MPG spawners from within the ESU:  There have been no out-of-MPG strays from within the ESU recovered in the Imnaha River.  We have rated this metric at very low risk.
(3) Out-of-population spawners from within the MPG:  Over the past three generations, we have recovered a total of four out-of-population strays from within the MPG.  Two strays were from the Lostine River hatchery stock and two were from the Catherine Creek hatchery stock.  The mean percent of out-of-population strays over the past three generations was less than 0.1%.  We have rated this metric at low risk.
(4) Within-population hatchery spawners:  The Imnaha River hatchery program has been operating since 1982.  The program utilized natural-origin Imnaha River Chinook salmon initially and now uses both hatchery and natural-origin fish for broodstock.  Hatchery fish have comprised a significant proportion of natural spawners.  Over the past three generations, hatchery fish have comprised 51.6% of the natural spawners.  We have characterized this program as not using “best management practices” because broodstock collection is selective for later returning fish and natural-origin fish have averaged only a small fraction of the hatchery broodstock spawned annually.  We have rated this metric at high risk.

The overall rating for spawner composition is high risk due to the high proportion of hatchery-origin fish from within the population that spawn naturally in this population.

B.3.a.  Distribution of population across habitat types

The intrinsic distribution of the Imnaha River spring/summer Chinook salmon population encompassed three ecoregions (Figure 3.2.6–6) that accounted for greater than 10% of the distribution.  Current distribution is nearly identical to historic and there has not been any substantial change in ecoregion distribution (Table 3.2.6–3).  We have rated this metric at low risk.

Table 3.2.6– 3.  Imnaha River spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	60.8
	60.8
	64.5

	Canyons and Dissected Uplands
	22.9
	22.9
	21.6

	Mesic Forest Zone
	16.4
	16.4
	16.8


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

Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Imnaha River.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery:  Hatchery production has been ongoing in the Imnaha River population since 1982 when initial broodstock were collected under the Lower Snake River Compensation Plan (LSRCP).  In many years, installation of the weir occurs after a significant component of the run has passed the weir site.  The Oregon Department of Fish & Wildlife (ODFW) has estimated that an average of 38% of the run passes the weir site prior to installation.  Late weir installation results in selective removal of adults from the late part of the run, thus the adult migration and spawn timing traits are affected. 

Adult migration timing:  The selective removal of late returning adults results in moderate selection intensity and adult migration timing has high heritability.  In addition spawn timing is also affected as a correlated trait.  The rating for this trait is high risk.

Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, adult and juvenile migration periods are typically earlier than when temperature limitations occur in the lower river.  Therefore, the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Imnaha River population and the overall risk is low.

Migration timing of juvenile Chinook salmon is rated as having a moderate risk of selective impact due to hydropower actions.  Adult migration timing is rated as having a high risk of selective impact due to hatchery actions.  Therefore, the overall rating of the selective impacts metric for this population is high risk.

Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is at Moderate Risk for the Imnaha River population (Table 3.2.6–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) is low risk.  The current spawning distribution mimics the intrinsic distribution.  The population is distributed throughout a large reach of the mainstem Imnaha River and good continuity exists in the distribution without any gaps.

The rating for Goal B (maintaining natural levels of variation) is moderate risk.  This Goal B rating was primarily driven by four metrics: phenotypic changes, genetic variation, spawner composition, and hatchery selective effects on adult migration timing.  The genetic variation rating of moderate risk was a result of low within-population interannual variation.  The spawner composition rating of high risk is a result of a long-term high natural spawner hatchery fraction of Imnaha River hatchery fish (Table 3.2.6–5).  Hatchery selective change was rated as high risk due to the selective nature of broodstock collection.
Table 3.2.6– 4.  Imnaha River spring/summer Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 0.67)
	Low Risk
(Mean = 0.67)
	Moderate Risk

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

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

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

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

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

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

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

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

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

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

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


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

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.6– 5.  Imnaha River spring/summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.6–6).
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1981 831 735 100% 735 1,263 1.72 1.59 794 1.08

1982 1,082 958 100% 958 627 0.65 1.96 320 0.33

1983 797 706 100% 706 818 1.16 1.74 471 0.67

1984 948 839 100% 839 219 0.26 0.61 361 0.43

1985 1,715 1,239 92% 1,239 197 0.16 0.64 310 0.25

1986 829 757 94% 723 208 0.27 0.71 294 0.39

1987 539 488 90% 472 178 0.36 0.55 324 0.66

1988 720 634 85% 576 427 0.67 1.34 319 0.50

1989 405 294 73% 253 178 0.60 0.56 319 1.08

1990 387 352 51% 188 61 0.17 0.21 286 0.81

1991 646 379 31% 183 108 0.28 0.33 324 0.86

1992 968 884 21% 191 261 0.30 0.60 432 0.49

1993 1,272 1,259 34% 426 190 0.15 0.62 306 0.24

1994 260 251 45% 116 100 0.40 0.96 105 0.42

1995 364 160 56% 86 187 1.17 1.67 112 0.70

1996 402 339 66% 255 573 1.69 1.84 311 0.92

1997 559 551 23% 124 2,242 4.07 3.38 663 1.20

1998 429 330 40% 156 1,316 3.98 3.37 391 1.18

1999 1,294 706 20% 188 813 1.15 1.54 527 0.75

2000 1,697 850 33% 324 294 0.35 - - -

2001 5,235 4,485 44% 2,217 - - - - -

2002 4,451 4,005 22% 923 - - - - -

2003 4,672 3,427 32% 1,461 - - - - -

2004 1,386 1,050 23% 300 - - - - -

2005 764 700 32% 233 - - - - -


Table 3.2.6– 6.  Imnaha River spring/summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).

Table 3.2.6– 7.  Imnaha River spring/summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: image41.emf]SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.59 0.13 n/a n/a 0.54 0.66 60.5 0.59 0.07 n/a n/a 0.21 0.36 33.2

Const. Rec 327 68 n/a n/a n/a n/a 58.7 330 34 n/a n/a n/a n/a 30.5

Bev-Holt 1.67 1.59 533 313 0.44 0.68 60.1 1.45 0.49 594 155 0.12 0.33 24.2

Hock-Stk 0.75 0.15 551 0 0.40 0.69 58.8 0.79 0.09 504 73 0.09 0.27 18.4

Ricker 1.41 0.63 0.00137 0.00064 0.43 0.67 59.1 1.25 0.22 0.00117 0.00025 0.11 0.27 20.8

Not adjusted for SAR Adjusted for SAR







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

	Stream lengths km (total) a
	143

	Stream lengths km (below natural barriers) a
	89

	Branched stream area weighted by intrinsic potential (km2)
	0.019

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

	Total stream area weighted by intrinsic potential (km2)
	0.071

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

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

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity

The Lookingglass Creek population is extinct due to operations of Lookingglass Hatchery and the early management practices of the hatchery program in Lookingglass Creek.  At the time the hatchery began operations in 1982, there were few natural-origin fish returning.  Un-marked Rapid River hatchery fish, which had been released in the late 1970s, were also returning to the hatchery.  All returns to the hatchery were trapped and used for broodstock and there were no attempts to distinguish or segregate the natural-origin Lookingglass Creek fish from the early releases of Rapid River and Carson stock hatchery fish.  In most years since the early 1980s, there have been significant numbers of hatchery fish spawning in Lookingglass Creek.  Although natural-origin fish have continued to return to Lookingglass Creek Hatchery each year, their origin is believed to be primarily from naturally spawning hatchery fish.
Spatial Structure and Diversity

The ICTRT has identified no major spawning areas (MaSAs) and one minor spawning area (MiSA) within the Lookingglass Creek spring Chinook salmon population.  No modeled temperature limitations exist within the MiSA for this population.  It should be noted that the mainstem of the Grande Ronde River provided significant rearing capacity for Lookingglass Creek juvenile spring Chinook salmon that migrated from Lookingglass Creek in the late summer and fall of the first year of life.  There are no spatial structure/diversity metrics rated for this population because it is extinct.  The current spawning distribution map (Figure 3.2.7–2), the ecoregion distribution figure (3.2.7–3) and ecoregion distribution table (3.2.7–2) are all based on the historical distribution.  

Factors and Metrics

A.1.a. Number and spatial arrangement of spawning areas  
The Lookingglass Creek population has no MaSAs and one MiSA.  A population that occupies one or less MaSA is considered high risk.  It should be noted that the mainstem of the Grande Ronde River provided significant rearing capacity for Lookingglass Creek juvenile spring Chinook salmon that migrated from Lookingglass Creek in the late summer and fall of the first year of life.  There are no spatial structure/diversity metrics rated for this population because it is extinct.  The current spawning distribution map (Figure 3.2.7–4) and the ecoregion distribution figure (3.2.7–5) and table (3.2.7–3) are all based on the historical distribution.   

Factors and Metrics

A.1.a. Number and spatial arrangement of spawning areas  
Not rated as this population is functionally extirpated.

A.l.b. Spatial extent or range of population

Not rated as this population is functionally extirpated.

A.1.c. Increase or decrease in gaps or continuities between spawning areas  
Not rated as this population is functionally extirpated.
B.1.a. Major life history strategies

Not rated as this population is functionally extirpated.
B.1.b. Phenotypic variation 
Not rated as this population is functionally extirpated.
B.1.c. Genetic variation

Not rated as this population is functionally extirpated.
B.2.a. Spawner composition

Not rated as this population is functionally extirpated.
B.3.a. Distribution of population across habitat types 
Not rated as this population is functionally extirpated.
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Table 3.2.7– 2.  Lookingglass Creek spring Chinook salmon population historical proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	100
	100
	83.7

	Mesic Forest Zone
	0
	0
	16.3


B.4.a. Selective change in natural processes or selective impacts
Not rated as this population is functionally extirpated.
Spatial Structure and Diversity Summary
No spatial structure and diversity metrics were evaluated for this population as it is classified as functionally extirpated.

Overall Viability Rating

The Lookingglass Creek spring Chinook salmon population is classified by the ICTRT as functionally extirpated.

3.2.7   Current Status Assessment – Big Sheep Creek Spring Chinook Salmon Population 

The Big Sheep Creek spring Chinook salmon (Oncorhynchus tshawytscha) population (Figure 3.2.8–1) is functionally extirpated and was one of eight populations (six currently extant) in the Grande Ronde-Imnaha Rivers MPG within the Snake River spring/summer Chinook salmon ESU.  
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The Interior Columbia Technical Recovery Team (ICTRT) classified the Big Sheep Creek population as “basic” in size based on historical habitat potential (Table 3.2.8–1; ICTRT 2007).  A Chinook salmon population classified as basic has a mean minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 1.9 recruits per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the Big Sheep Creek population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.75 recruits per spawner at the minimum abundance threshold.
Table 3.2.8– 1.  Big Sheep Creek spring Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	886

	Stream lengths km (total) a
	356

	Stream lengths km (below natural barriers) a
	332

	Branched stream area weighted by intrinsic potential (km2)
	0.070

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

	Total stream area weighted by intrinsic potential (km2)
	0.261

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

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

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Current (1964-2005) total spawner abundance (number of adult spawners in natural production areas) has ranged from 0 in several years after 1990 to 1,591 in 1966 (Figure 3.2.8–2).  Abundance estimates are based on expanded redd counts.  Estimates of abundance of adult spring Chinook salmon spawners are based on redds observed during spawning ground surveys conducted annually in Big Sheep and Lick creeks.

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

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

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

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the population size threshold.  This approach attempts to remove density dependence effects that may influence the productivity estimate.  For this population, no points were excluded, as the parent spawner numbers were all below 375.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

c. Recent trend analyses not applicable (n/a) - no redds were observed in surveys in 4 out of 6 years between 1990 and 1995. Redd counts in more recent years are almost exclusively hatchery-origin.

The Big Sheep Creek spring Chinook salmon population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.2.8–3).

The abundance of natural-origin Big Sheep Creek spring Chinook salmon trended sharply downwards in the 1970s, reaching extremely low levels.  No natural-origin returns were estimated for spawning escapements in five return years since 1993.  The ICTRT classifies this population as functionally extirpated; average trend statistics for the most recent 20 years were not calculated for this population.

Spatial Structure and Diversity

Current spawning distribution is believed to be reduced from historic with loss of spawning in the lower reaches of Big Sheep Creek (Figure 3.2.8–2).  Current spawning occurs in Big Sheep Creek from the headwaters downstream to the confluence with Coyote Creek and in the lower 4.5 miles of Lick Creek.  No hatchery releases occurred in Big Sheep Creek prior to 1993.  Imnaha River hatchery adults have been outplanted into Big Sheep and Lick creeks in some years beginning in 1993.  In recent years, almost all of the spring Chinook salmon spawning in Big Sheep Creek have been of hatchery-origin.

Factors and Metrics

A.1.a. Number and spatial arrangement of spawning areas  
The ICTRT historical potential analysis identified no major spawning areas (MaSAs) and one minor spawning area (MiSA) within the Big Sheep Creek spring Chinook salmon population.  No modeled temperature limitations exist within the MiSA for this population.  A population that occupies one or less MaSA is considered high risk for this metric.

A.l.b. Spatial extent or range of population
The current spawner distribution is reduced relative to historic and the one MiSA is occupied only in the upper portion.  There has been some reduction in distribution with no current spawning in the lower reaches of Big Sheep Creek (Figure 3.2.8–4).  The population is rated at moderate risk for this metric.

A.1.c. Increase or decrease in gaps or continuities between spawning areas  

Current distribution is reduced from historic due to loss of spawning in the lower reaches of Big Sheep Creek.  The reduced range has increased the gap significantly between Big Sheep Creek and the Imnaha River population.  The population is rated at moderate risk.
B.1.a. Major life history strategies
Limited information exists to evaluate changes in life history pathways.  We used habitat changes to infer changes in life history strategies.  Habitat changes in Big Sheep Creek have resulted in temperature and hydrograph changes.  However, the changes have not been to the extent that they would alter major life history pathways.  We have rated this metric at low risk.
B.1.b. Phenotypic variation 

Data are not available to assess the degree to which phenotypic traits have been altered or lost.  Changes in the hydrographs and temperatures of the mainstem Snake and Columbia rivers have altered survival rates and relationships of migration timing and survival, but probably not to the extent that any traits have been lost.  Out-planting of Imnaha River spring/summer Chinook salmon, with later migration timing and older average age-at-return than spring Chinook salmon, has likely influenced the endemic phenotypic traits of Big Sheep Creek spring Chinook salmon.  The introgression of Imnaha River and Big Sheep Creek Chinook salmon will result in significant change in phenotypic variability.  We have rated this metric at moderate risk because the means of two or more traits have likely changed and variability has been altered.

B.1.c. Genetic variation

There are no genetic data for Big Sheep Creek; therefore this metric is rated at moderate risk.  With significant out-planting of Imnaha River Chinook salmon into the Big Sheep Creek population we expect the population to become identical to the Imnaha River population over time.
B.2.a. Spawner composition
(1)  Out-of-ESU spawners:  There have been no out-of-ESU strays recovered in the Big Sheep Creek population.  This metric is rated at very low risk.
(2) Out-of-MPG spawners from within the ESU:  There have been no out-of-MPG strays from within the ESU recovered in the Big Sheep Creek population.  This metric is rated at very low risk.

(3) Out-of-population spawners from within the MPG:  From 1991-2005, the mean percent of out-of-population natural spawners recovered in the Big Sheep Creek population was 46.8.  These fish were Imnaha River hatchery-origin.  With this level of out-of-population spawners the metric is rated at high risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, thus the metric is rated at very low risk.  

The overall rating for spawner composition is high risk due to the high risk of out-of-population strays that spawn naturally in this population.

B.3.a. Distribution of population across habitat types 
The intrinsic distribution of the Big Sheep Creek population encompassed three ecoregions, all of which accounted for greater than 10% of the distribution (Figure 3.2.8–5).  There has been a substantial reduction in the use of the Canyons and Dissected Uplands ecoregion as a result of the reduced spawning distribution in lower Big Sheep Creek (Table 3.2.8–3).  With a substantial reduction in one of three ecoregions, the population is rated at low risk for this metric.
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Table 3.2.8– 3.  Big Sheep Creek spring Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons and Dissected Highlands
	21.6
	21.6
	47.7

	Canyons and Dissected Uplands
	61.1
	61.1
	33.9

	Mesic Forest Zone
	17.3
	17.3
	18.4


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  There are very limited tribal and recreational fisheries conducted annually in the Imnaha River that could impact returns to Big Sheep Creek.  The recreational fishery is managed as catch-and-release for natural-origin fish.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  

Hatchery:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.

Habitat:  Increased temperatures have the potential to impose some selection on juvenile and adult migration timing.  However, adult and juvenile migration periods are typically earlier than when temperature limitations occur in the lower river.  Therefore, the timing and magnitude of altered temperature profiles likely has negligible selectivity effects on phenotypic traits in the Imnaha River population and the overall risk is low.

Juvenile migration timing is rated as having a moderate risk of selective impact due to hydropower actions.  All other components of the selectivity metric are rated low risk for all traits.  Therefore, the overall rating of the selective impacts metric for this population is low risk.

Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is Moderate Risk for the Big Sheep Creek population (Table 3.2.8–4).  The rating for Goal A (allowing natural rates and levels of spatially mediated processes) was moderate risk.  This risk rating is a result of the intrinsic high risk of a small linear population that has little habitat quantity and only one MiSA.  In addition, there has been a reduction in the spawning distribution with loss of utilization in the lower reaches of Big Sheep Creek.

The rating for Goal B (maintaining natural levels of variation) was moderate risk.  This overall rating was driven by moderate ratings for phenotypic variation resulting from introgression of Imnaha River spring/summer Chinook salmon into the Big Sheep Creek spring Chinook salmon population, absence of genetics data, and a high risk rating for spawner composition due to the high fraction of Imnaha River hatchery Chinook salmon in the Big Sheep Creek population.
Table 3.2.8– 4.  Big Sheep Creek spring Chinook salmon population spatial structure and diversity risk rating summary.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

	A.1.a
	H (-1)
	H (-1)
	Moderate Risk

(Mean = –0.33)


	Moderate Risk
(Mean = –0.33)
	Moderate Risk

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating

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

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.2.8– 5.  Big Sheep Creek spring Chinook salmon abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.2.8–6).
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1981 62 55 100% 55 158 2.88 1.59 99 1.81

1982 222 194 100% 194 152 0.78 1.96 78 0.40

1983 271 238 100% 238 102 0.43 1.74 59 0.25

1984 186 163 100% 163 65 0.40 0.61 107 0.66

1985 168 147 100% 147 9 0.06 0.64 13 0.09

1986 203 178 100% 178 10 0.06 0.71 14 0.08

1987 121 106 100% 106 18 0.17 0.55 32 0.30

1988 106 93 100% 93 1 0.01 1.34 0 0.00

1989 15 13 100% 13 1 0.07 0.56 2 0.13

1990 - - - - 0 - 0.21 - -

1991 31 27 100% 27 2 0.09 0.33 7 0.26

1992 - - - - 4 - 0.60 7 -

1993 53

53

3% 1 0 - 0.62 0 -

1994 - - - - 2 - 0.96 2 -

1995 - - - - 4 - 1.67 3 -

1996 8 7 100% 7 6 0.87 1.84 3 0.47

1997 328 328 0% 0 71 0.22 3.38 21 0.06

1998 35 34 0% 0 119 3.48 3.37 35 1.03

1999 8 7 100% 7 19 2.81 1.54 12 1.82

2000 - - - 0 - - - -

2001 37

25

50% 16 - - - -

2002 387

356

50% 170 - - - -

2003 75

44

44% 29 - - - -

2004 282

247

0% 0 - - - -

2005 480

480

0% 0 - - - -


Table 3.2.8– 6.  Big Sheep Creek spring Chinook salmon geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes)
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Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 0.84 0.34 0.70 0.24 n/a n/a 4

Std. Err. 0.80 0.50 0.52 0.42 0.6

count 6 15 6 15 5

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures


Table 3.2.8– 7.  Big Sheep Creek spring Chinook salmon stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
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Rand-Walk 0.50 0.29 n/a n/a 6.70 -0.09 99.7 0.43 0.25 n/a n/a 6.89 -0.17 100.7

Const. Rec 10 8 n/a n/a n/a n/a 97.0 10 11 n/a n/a n/a n/a 96.5

Bev-Holt 0.50 0.30 49989 286927 6.70 -0.09 102.5 0.50 0.32 50000 130141 6.91 -0.17 103.5

Hock-Stk 2.09 0.00 10 0 4.99 -0.05 96.5 0.50 0.32 20000 0 6.91 -0.17 103.5

Ricker 1.12 0.82 0.00978 0.00585 5.88 -0.09 99.8 1.11 0.81 0.01159 0.00588 5.71 -0.19 99.9

Not adjusted for SAR Adjusted for SAR






3.2.8   Literature Cited – Grande Ronde-Imnaha Rivers Spring/Summer Chinook Salmon MPG

Beamesderfer, R. C., H. A. Schaller, M. P. Zimmerman, C. E. Petrosky, O. P. Langness, and L. LaVoy. 1997. Spawner-recruit data for spring and summer Chinook salmon populations in Idaho, Oregon, and Washington.  In D. R. Marmorek and C. Peters, editors.  Plan for analyzing and testing hypotheses (PATH): report of retrospective analysis for fiscal year 1997. ESSA Technologies Ltd, Vancouver, B.C., Canada.

ICTRT (Interior Columbia Technical Recovery Team).  2007. Viability criteria for application to Interior Columbia basin salmonid ESUs. Draft report, March 2007.  91 pp + appendices & attachments.

Tranquilli, J.V, Keefe M.L., and R.W. Carmichael.  2001.  A compendium of Grande Ronde and Imnaha River basin spring Chinook salmon spawning ground surveys conducted from 1948 through 1998.  Research and Development Section, Oregon Department of Fish and Wildlife.  La Grande, Oregon.
3.3:  Current Status Summary – South Fork Salmon River Spring/Summer Chinook Salmon MPG

The South Fork Salmon River MPG includes four independent populations (Figure 3.3–1).  Independent populations in the MPG include the East Fork South Fork Salmon River, Little Salmon River, Secesh River and South Fork Salmon River Mainstem.  The ICTRT classified the South Fork Salmon River Mainstem and East Fork South Fork Salmon River populations as large in size and complexity, while the other two populations are classified as intermediate (Table 3.3-1).  The Little Salmon River population, which includes spring and summer run Chinook salmon, is included in this MPG on the basis of geographic proximity (ICTRT 2007).

Hatchery supplementation programs have targeted natural production areas in two of the three independent populations within the South Fork Salmon River drainage – the South Fork Salmon River mainstem and the East Fork South Fork Salmon River populations.  The South Fork Salmon River mainstem population is also influenced by a harvest mitigation program (segregated hatchery program) that utilizes within-population stock.  The Secesh River population is managed for natural-origin production; however, hatchery-origin strays have been documented in the population in recent years (Rabe et al. 2006). 

A spring Chinook salmon segregated hatchery mitigation program is operated on the Rapid River within the Little Salmon River population.  The Rapid River upstream from the Rapid River Hatchery weir supports naturally produced summer run Chinook salmon, with annual returns of 200 to 400 adult salmon.  The remainder of the Little Salmon population consists of naturally produced putative spring run fish.

A particular population may appear in every viable MPG scenario when applying the ICTRT MPG-level criteria because of unique characteristics of the population.  If a population appears in every viable MPG scenario, it absolutely must achieve a viable state before the MPG could be deemed viable.  One of the populations in the MPG (Little Salmon River) is categorized as a spring/summer run type; the other three are summer run only.  The Little Salmon River population would need to be viable for the MPG to be considered viable based on the ICTRT (2007) MPG-level viability criteria because of its unique life-history strategy in the MPG.  However, the viability of this MPG is considered to be more dependent on production from summer run type populations within the South Fork Salmon River drainage, rather than the inclusion of a minor amount of spring run type production from outside of the main drainage.  The entire Little Salmon River population is not directly connected to or affiliated with the core South Fork Salmon River production area, and the production areas considered to be historically spring run type are small tributaries flowing into the main Salmon River, which separately are too small to be considered independent populations.  Therefore, viability of this MPG is tied to the major summer run production areas within the South Fork Salmon River drainage and would need to include the Secesh River population to meet the MPG-level requirement that one of the two intermediate-size populations be viable.
Table 3.3– 1.  Viability assessments for Snake River spring/summer Chinook salmon populations in the South Fork Salmon River MPG.
	
	Population Level:

Abundance and Productivity
	Population Level:

Spatial Structure and Diversity
	Population Level:    Overall

Viability Rating

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

	Population
	Extant/

Extinct
	Current Natural Abundance
	Minimum

Threshold
	Current

Estimate (R/S)
	Minimum R/S  @ threshold
	Integrated A/P Risk
	Natural Processes Risk
	Diversity Risk
	Integrated

SS/D Risk
	

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

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

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

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


Independent population viability assessments were completed for each of the four populations in the MPG.  The South Fork Salmon River spring/summer Chinook salmon MPG currently does not meet MPG-level viability criteria.  A minimum of two of the four independent populations in the MPG must be considered viable, and one of those must be rated as highly viable.  None of the four populations in the MPG were rated as viable based on the viability assessments (Table 3.3-1).
All three of the extant populations in this MPG are rated high risk.  Reduced risk levels are necessary for abundance and productivity (A/P) criteria for all four populations before the MPG can begin to approach viable status.  Survival rate increases that lead to increases in A/P risk ratings would reduce the populations extinction risk; the MPG cannot be rated viable without any of the populations demonstrating reduced A/P risk relative to the viability curve.  Spatial structure and diversity (SS/D) risk is characterized as low enough for two of the populations to achieve highly viable status.  Figure 3.3-2 summarizes the viability assessments for the four populations in the South Fork Salmon River spring/summer Chinook salmon MPG.  The composite SS/D risks for all populations in the South Fork Salmon River MPG are summarized in Table 3.3–2. 
	
	
	Spatial Structure/Diversity Risk

	
	
	Very Low
	Low
	Moderate
	High

	Abundance/

Productivity Risk
	Very Low 

(<1%)
	HV
	HV
	V
	M

	
	Low

 (1-5%)
	V
	V
	V
	M

	
	Moderate

(6 – 25%)
	M
	M
	M


	HR

	
	High

 (>25%)
	HR
	HR

Secesh

E. Fork S. Fork

Little Salmon
	HR

S. Fork Salmon
	HR




Figure 3.3– 2.  South Fork Salmon River MPG population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – at High Risk (does not meet viability criteria).

Table 3.3– 2.  Summary of population-level spatial structure and diversity (SS/D) criteria ratings for the South Fork Salmon River MPG populations.  VL – Very Low Risk; L – Low Risk; M – Moderate Risk; H – High Risk.  Spatial distribution, genetics, life history patterns and traits are given weight in compiling overall population SS/D ratings.
	Population
	Spatial Processes
	Diversity

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

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

	Secesh River
	M
	L
	L
	VL
	L
	L
	L
	L
	L

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

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


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

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

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

(ln spawners vs. year)
	Population Growth Rate

(assumed hatchery spawner effectiveness = 1.0)
	Population Growth Rate (assumed hatchery spawner effectiveness =  0.0)

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

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

	Secesh River
	1990-2005
	1.12
	0.99
	1.09
	0.71
	1.10
	0.73

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

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


The recent patterns in the running 10-year geometric mean abundance are also reflected in the trend statistics.  Three of the four populations in this MPG had sufficient data to calculate both sets of short term trend metrics.  Since 1990, the trend in natural-origin spawners (ln abundance metric) has been positive for all three population data series available for this MPG, with the rate of increase averaging around 10% per year for each population.  The population growth rate metrics were also positive for two of the populations.  The population growth rate (λ) metrics for the other population data series in this MPG, the South Fork Salmon River mainstem, reflected the relatively high proportion of hatchery-origin fish on the spawning grounds since the late 1980s.  Assuming that hatchery-origin spawners are contributing to natural production at the same rate as natural-origin fish, the average annual population growth rate for the South Fork Salmon River population has been 0.93 since 1990, with a 0.37 probability that the actual value was greater than 1.0.  Assuming that hatchery spawners did not contribute to natural production, the population growth rate estimate is 1.07 (0.62 probability the actual average exceeded 1.0).  
3.3.1  Current Status Assessment – South Fork Salmon River Summer Chinook Salmon Population 

The South Fork Salmon River summer Chinook salmon population (Figures 3.3.1–1 and 2) is one of four extant populations in the South Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
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The Interior Columbia Technical Recovery Team (ICTRT) classified the South Fork Salmon River population as “large” in size based on historical habitat potential (Table 3.3.1–1; ICTRT 2007).  A Chinook salmon population classified as large has a mean minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (≥ 1.58 recruits per spawner at the abundance threshold) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.  In order for the South Fork Salmon River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 2.30 recruits per spawner at the minimum abundance threshold.
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Figure 3.3.1– 2.  South Fork Salmon River summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) core spawning areas.
Table 3.3.1– 1.  South Fork Salmon River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	3,678

	Stream lengths km (total) a
	1411

	Stream lengths km (below natural barriers) a
	780

	Branched stream area weighted by intrinsic potential (km2)
	0.418

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

	Total stream area weighted by intrinsic potential (km2)
	0.729

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

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

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	2


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Current (1957-2001) natural abundance (number of adult spawners in natural production areas) has ranged from 112 in 1995 to 4,517 in 1960 (Figure 3.3.1–2).  Annual abundance estimates for the South Fork Salmon River were based on expanded redd counts.  The Idaho Department of Fish and Game (IDFG) has surveyed four contiguous index reaches within the South Fork Salmon River drainage for spring and summer Chinook salmon spawning (IDFG #NS 26, 27, 28, & 29).  The index areas cover virtually the entire historical spawning habitat identified for this population based on the habitat potential analyses.    

Two contiguous index areas (IDFG #NS 28 & 29) covering the lower mainstem from the confluence with the East Fork upstream to Blackmare Creek (a total of 29.6 km) have been consistently surveyed since 1957.  The Blackmare Creek confluence is the lower end of IDFG Index Area NS-27.  From 1957 through 1983, NS-27 surveys covered the approximately 26 km between Blackmare Creek and the Knox Bridge crossing.  The IDFG began operating an adult weir approximately 2 km below Knox Bridge in 1984.  The upper boundary of NS-27 was shifted downstream to the weir beginning with the 1984 survey.  The IDFG Index area NS-26 covers the upper mainstem of the South Fork, terminating at the confluence with Rice Creek.  Prior to 1983, the lower boundary for NS-26 surveys was Knox Bridge.  From 1984 to present the lower boundary was shifted downstream 2 km to the Salmon River weir location, resulting in a survey reach length of approximately 16.2 km.  We used results from annual redd surveys conducted by Nez Perce tribal fisheries department (multi-pass) for this section (mainstem above the weir) to reconstruct returns for years beginning in 1996.  

We applied the South Fork average fish per redd (2.31) to the annual redd counts summed over the South Fork mainstem index areas to generate estimated spawners (Table 3.3.1–2).  In recent years there have been substantial returns from hatchery reared fish that were released into the upper section of the South Fork population.  Estimates of natural-origin/hatchery-origin proportions on the spawning grounds for return years 1992-2005 were based on carcass survey results (J. Hesse, Nez Perce Tribe, pers. comm.).  Estimated hatchery contributions based on these surveys were aggregated by section (above the weir, immediately below the weir and the lower river) and applied to the expanded number of adults for the corresponding index area.  Estimates of the number of hatchery fish released above the weir were reconstructed from IDFG hatchery records (P. Hassemer, IDFG, pers. comm.).  Direct estimates of hatchery proportions in the index reaches below the hatchery weir are not available for years prior to 1996.  We assumed that the proportional relationships between number of hatchery fish spawning in each of the two areas and the number of hatchery fish arriving at the South Fork weir for recent years (1996-2005) applied to the 1981-1995 return years and calculated reach-specific estimates based on annual returns to the weir.  The multipliers were .053 for the middle section below the weir and .020 for the lower section.  

Age composition estimates were based on length frequency analysis of carcasses sampled on the spawning grounds (Poverty Flat data series in spreadsheet SvR chs 10_26_2003 provided by C. Petrosky, IDFG; methods documented in Beamesderfer et al. 1997).  When fewer than 20 carcasses were sampled in a given year, the average age composition for the series was applied. 

Recent year natural spawners include recruits originating from naturally spawning parents and some hatchery fish originating from a local stock mitigation hatchery program operated in the basin.  Furthermore, a Chinook salmon supplementation research program was releasing natural-origin and supplementation program adults upstream of the weir located near Cabin Creek.  Spawners originating from naturally spawning parents have comprised an average of 83% since 1958, while the most recent 10-year average is 60% (Table 3.3.1–2). 
Abundance in recent years has been variable.  The 10-year (1994-2003) geometric mean abundance of natural-origin spawners was 601 (Table 3.3.1–3).  During the period 1979-1998, recruits per spawner (R/S, in terms of spawner to spawner) for Chinook salmon in the South Fork Salmon River ranged from 0.15 in 1990 to 4.61 in 1983.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1979-1998) geometric mean productivity was 1.20 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.3.1–2). 
Table 3.3.1– 2.   South Fork Salmon River summer Chinook salmon population abundance and productivity.
	Abundance/Productivity Statistics
	Estimate
	(Range)
	

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number > 75% of the minimum size threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 


Comparison to the Viability Curve 

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

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

Spatial Structure and Diversity

The ICTRT has identified two major spawning areas (MaSAs) and two minor spawning areas (MiSAs) within the South Fork Salmon River summer Chinook salmon population (Figure 3.3.1–5).  Nearly all spawning occurs in the mainstem South Fork Salmon River upstream of the East Fork South Fork Salmon River.  The two areas of concentrated spawning are Poverty Flat and Stolle Meadows. 

 Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The South Fork Salmon River mainstem population of summer Chinook salmon has two MaSAs (Middle and Upper South Fork) and two MiSAs (Crooked and Warren).  The MaSAs are occupied at both the lower and upper ends.  The MiSAs are not occupied.  This metric is rated low risk because actual spawning is in a non-linear configuration in two MSAs.  Some of the spawning is separated by confluences, however most is in the mainstem South Fork of both MaSAs.

A.l.b.  Spatial extent or range of population

The IDFG has conducted annual spawner index counts since 1957 on the mainstem South Fork Salmon River from the East Fork South Fork Salmon River upstream to Rice Creek.  The index area counts cover almost the entire mainstem intrinsic habitat in both MaSAs.  This metric is rated very low risk because current spawning distribution mirrors historical.  Both MaSAs are occupied at both the lower and upper ends.
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Figure 3.3.1– 6.  South Fork Salmon River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been little or no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because all historical MaSAs are occupied, gap distance and continuity have changed none or little, gaps between MaSAs are separated by 10 km or less and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred in the basin.  The effects of sedimentation in the system are not expected to be selective against any major life history strategy and it appears all historic juvenile and adult life history strategies are present.  The metric is rated low risk.  There is some evidence that late season spawners also were present in the population (U.S. Forest Service personnel).  Payette National Forest staff (D. Burns & R. Nelson, pers. comm.) state that there has been a loss of late season spawners in the mainstem South Fork Salmon River from its mouth upstream to the East Fork South Fork Salmon River.  It is not known if the late fall (October) spawners were fall Chinook salmon (a different ESU) or a late returning group of summer run fish.
B.1.b.  Phenotypic variation

Except for the limited information on late fall spawners discussed above, there are no data to indicate that any phenotypic traits have been significantly changed or lost.  The major habitat alteration in the system is increased sedimentation, but it is not likely that this could have resulted in loss of a phenotypic trait.  There are no known major selective pressures which would cause significant changes in or loss of traits.  Because of the evidence that there has been a change in the mean adult run timing, this metric is rated as low risk.

B.1.c.  Genetic variation

Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is low interannual variation and all within-population samples are indistinguishable from each other.  If the data suggest that lack of interannual variation is hatchery driven (as opposed to the result of being a large, stable population), this rating should be high risk.  This population clusters with other South Fork Salmon River populations so we rated this metric as moderate risk.
B.2.a.  Spawner composition

Spawner composition is mainly determined from recovery of tags from fish trapped at the weir on the South Fork Salmon River.  Marked fish also are recovered during spawning ground surveys and during sport fishery sampling.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  From 1985-2004, 7,270 marked fish were recovered from the population and a CWT was extracted and read from 7,243 (99.6%) of those fish. 

(1) Out-of-ESU spawners:  Two out-of-ESU strays were recovered across the 7,243 tags that were read.  Those two fish were recovered in 1987 and originated from Eagle Creek National Fish Hatchery (Clackamas River, Oregon).  Both fish most likely were spawned in the hatchery, thus did not spawn naturally.  No expansions were done to account for unmarked returns from the respective mark groups.  This metric is rated very low risk since no strays have been observed in recent years and the total number observed was very low.
(2) Out-of-MPG spawners from within the ESU:  Eleven out-of-MPG strays were recovered from within the ESU across the 20 years of data reviewed.  One of the strays was a Rapid River stock fish that was reared and released at Lookingglass Fish Hatchery (Grande Ronde/Imnaha Rivers MPG).  Six of the strays were from the Lostine River endemic broodstock program (Grande Ronde/Imnaha Rivers MPG); five of those Lostine River strays were recovered in 2003 and one in 2004.  The remaining four strays were from the Sawtooth Fish Hatchery (Upper Salmon River MPG).  No expansions were done to account for unmarked returns from the respective mark groups.  The distribution of out-of-MPG strays by year was: 1992 – 2, 1995 – 1, 2001 – 1, 2003 – 6 and 2004 – 1.  This metric is rated low risk.
(3) Out-of-population spawners from within the MPG:  Seventeen out-of-population strays were recovered from within the MPG across the 20 years of data reviewed.  Three of the strays were Johnson Creek (supplementation program) origin and fourteen were Rapid River Fish Hatchery origin.  No expansions were done to account for unmarked returns from the respective mark groups.  The distribution of out-of-population strays by year was: 1988 – 1, 1993 – 1, 1996 – 3, 1997 – 2, 1999 – 1, 2001 - 7 and 2003 – 2.  This metric is rated low risk.
(4) Within-population hatchery spawners:  Hatchery-origin spawners that have been observed in the population in recent years originated from the within-population South Fork Salmon River mitigation hatchery program at the McCall Fish Hatchery.  Proportion of hatchery spawners observed has ranged from 9-64% per year from 1988-2003 (most recent series of years analyzed).  The most recent 10-year average (1994-2003) for the proportion of total population spawners that were hatchery fish is 38% and over the last three brood cycles hatchery fish comprised slightly more than 30% of the natural spawners.  The mitigation hatchery program is characterized as best management practices based on the following:

· mating protocols provide for a high number of family groups annually

· there is no culling or grading of parr or smolts

· hatchery smolts are released only in the vicinity of the hatchery weir

· there is no genetic differentiation between natural and hatchery fish

Given that best management practices are used and the average hatchery fraction has been greater than 30% over three generations, this metric is rated high risk. 

The overall spawner composition metric is rated high risk due to the proportion of hatchery-origin spawners from within the population that spawn naturally in this population.
B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the South Fork Salmon River population has historically been distributed across three ecoregions, with the Southern Forested Mountains and Hot Dry Canyons being predominant and equally represented.  All historically occupied ecoregions are currently occupied (Table 3.3.1–3 and Figure 3.3.1–7).  There are no substantial changes in ecoregion occupancy, and this metric was rated low risk for the population.  
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Figure 3.3.1– 7.  South Fork Salmon River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.3.1– 3.  South Fork Salmon River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	48.4
	48.4
	65.9

	South Clearwater Forested Mountains
	3.1
	3.1
	0.6

	Southern Forested Mountains
	48.5
	48.5
	33.5


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  In recent years there have been sport fisheries in the mainstem Salmon River and a section of the South Fork Salmon River to target marked hatchery summer Chinook salmon.  Also, in recent years tribal fisheries have been conducted in the South Fork Salmon River.  Indirect and direct mortalities are expected to occur through the execution of the fisheries.  It is not likely that the incidental mortality is selective for a particular group of fish; if it is likely, incidental mortality would not be selective for 25% or more of that particular group.  However, because the fisheries do occur during the early portion of the run creating the potential for selective impacts, this metric is rated low risk, even though total impacts are low and are not likely to select 25% or more of the early returning fish.

Hatchery:  Although hatchery strays (adult spawners) have been observed in the population since 1988, the average proportion of strays is less than 10%.  Because best management practices are used in the mitigation hatchery program and natural and hatchery fish are genetically similar, this selective impact was rated low risk.
Habitat:  Habitat changes that occurred within the population as a result of land use activities primarily resulted in large amounts of silt entering the stream.  While these alterations likely result in increased mortalities for spring Chinook salmon, the impact of these habitat alterations is likely non-selective with respect to adult or juvenile life stages.  Therefore, this action was rated very low risk.

Juvenile migration timing is rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the metric are rated low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.

Spatial Structure and Diversity Summary

Overall spatial structure and diversity has been rated Moderate Risk for the South Fork Salmon River population (Table 3.3.1–4).  This risk rating is driven by the score for genetic variation and the possible effects of hatchery fish on genetic variation. 
Table 3.3.1– 4.  South Fork Salmon River summer Chinook salmon population spatial structure and diversity risk rating.
	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating

The South Fork Salmon River summer Chinook salmon population does not meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.3.1–8).  Overall abundance and productivity is rated at High Risk, while overall spatial structure and diversity is rated at Moderate Risk.  The 10-year geometric mean abundance of natural-origin spawners is 601, which is 60% of the minimum abundance threshold of 1,000.  The 20-year geometric mean productivity (1.20 R/S; Table 3.3.1–7) is near the 1.45 R/S required at the minimum abundance threshold.  Improvement in abundance/productivity status (reduction of risk level) will need to occur before the population can be considered viable.  Also, the population currently does not meet the criteria for a “maintained” population.
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Figure 3.3.1– 8.  South Fork Salmon River summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells – does not meet viability criteria (darkest cells are at greatest risk).
Data Summary – South Fork Salmon River Spring/Summer Chinook Salmon             

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.3.1– 5.  South Fork Salmon River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.3.1–6).
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1979 266 215 100% 215 188 0.87 1.15 163 0.76

1980 268 256 100% 256 337 1.32 1.72 197 0.77

1981 291 272 100% 272 555 2.04 1.59 349 1.28

1982 256 225 96% 213 497 2.21 1.96 254 1.13

1983 427 422 93% 392 1,949 4.61 1.74 1,123 2.66

1984 381 343 78% 257 427 1.25 0.61 706 2.06

1985 746 712 63% 435 389 0.55 0.64 611 0.86

1986 668 586 83% 471 1,065 1.82 0.71 1,504 2.57

1987 1,737 1,669 80% 1,325 449 0.27 0.55 820 0.49

1988 1,659 1,634 75% 1,222 1,275 0.78 1.34 952 0.58

1989 501 454 87% 389 603 1.33 0.56 1,081 2.38

1990 892 886 82% 728 134 0.15 0.21 625 0.71

1991 908 847 90% 756 136 0.16 0.33 409 0.48

1992 1,582 1,574 37% 584 347 0.22 0.60 574 0.36

1993 2,169 2,151 56% 1,202 940 0.44 0.62 1,513 0.70

1994 552 549 67% 364 129 0.24 0.96 135 0.25

1995 224 213 55% 112 580 2.73 1.67 348 1.64

1996 367 353 77% 269 587 1.66 1.84 319 0.90

1997 1,257 1,256 36% 453 2,258 1.80 3.38 668 0.53

1998 1,204 1,186 60% 700 1,730 1.46 3.37 514 0.43

1999 926 828 75% 598 - - - - -

2000 1,511 1,350 49% 587 - - - - -

2001 2,529 2,460 68% 1,644 - - - - -

2002 3,021 2,836 60% 1,633 - - - - -

2003 3,130 2,918 67% 1,873 - - - - -


Table 3.3.1– 6.  South Fork Salmon River summer Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).
[image: image54.emf]Abundance

Nat. origin

delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean

Point Est. 1.46 1.37 1.15 1.20 1.06 1.11 601

Std. Err. 0.25 0.22 0.22 0.20 0.12 0.11 0.28

count 10 12 10 12 12 20 10

Not adjusted SAR adjusted Not adjusted

R/S measures Lambda measures


Table 3.3.1– 7.  South Fork Salmon River summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: image55.emf]SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 0.86 0.19 n/a n/a 0.79 0.44 61.0 0.86 0.13 n/a n/a 0.44 0.11 45.1

Const. Rec 521 98 n/a n/a n/a n/a 54.6 519 80 n/a n/a n/a n/a 46.4

Bev-Holt 4.01 4.50 706 292 0.64 0.24 56.5 1.73 0.62 1184 465 0.31 -0.05 40.9

Hock-Stk 1.70 0.63 334 142 0.66 0.18 56.6 1.36 0.25 469 117 0.31 -0.13 40.9

Ricker 1.71 0.55 0.00086 0.00033 0.69 0.22 57.9 1.39 0.30 0.00061 0.00022 0.32 -0.11 41.5

Not adjusted for SAR Adjusted for SAR






3.3.2  Current Status Assessment – Secesh River Summer Chinook Salmon Population

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

Table 3.3.2– 1.  Secesh River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	642

	Stream lengths km (total) a
	514

	Stream lengths km (below natural barriers) a
	422

	Branched stream area weighted by intrinsic potential (km2)
	0.336

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

	Total stream area weighted by intrinsic potential (km2)
	0.458

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

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

	Number of major spawning areas (MaSAs)
	1

	Number of minor spawning areas (MiSAs)
	1


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Since 1957, annual estimates of the number of natural adults spawning in natural production areas in the Secesh River have ranged from 45 in 1975 to approximately 1,274 in 1960 (Figure 3.3.2–2).  Recent year Secesh River spring Chinook salmon spawning abundance estimates are based on Didson sonar counts (Kuchera and Orme 2006).  Abundance estimates for the period 1957-1997 are generated using expansions from the Idaho Department of Fish and Game (IDFG) index areas redd counts.  

Estimates of spawning escapements for return years 1998-2005 were derived from Didson sonar counts taken at a weir sited approximately 30 km upstream of the confluence of the Secesh River with the South Fork Salmon River mainstem.  Historical redd surveys indicate that very little spawning occurs downstream of the sonar weir site.  Annual estimates of returning spring Chinook salmon passing and remaining above the weir site were adjusted to account for pre-spawning mortality, assuming an average mortality rate of 10% (Beamesderfer et al. 1997).  Total estimated escapement above the weir was expanded by 5% to account for spawning downstream of the weir based on IDFG redd surveys of the full reach of the mainstem Secesh River (1957-1962).   

The IDFG has consistently surveyed two sets of index reaches within the Secesh River drainage for spring and summer Chinook salmon spawning (IDFG #WS-16, 17: Secesh River mainstem and associated small tributaries; #WS-18, 19: Lake Creek tributary).  Annual surveys in the Lake Creek index areas (#WS 17, 18) were consistent in terms of stream reaches across the time series.  For the mainstem Secesh River, the specific index reaches (and length of those reaches) surveyed varied among years.  Single pass aerial surveys were conducted annually from 1957-1962 (with the exception of 1961) over the entire mainstem downstream of the confluence of Lake and Summit creeks to the confluence with the south fork of the Salmon River.  From 1967-1985, annual single pass ground surveys were conducted from Chinook Campground to Warm Springs Creek (approximately 6 km).  Single pass surveys covering the mainstem Secesh River from the Loon Creek confluence to the U.S. Forest Service (USFS) boundary were conducted from 1986-1989 and 1993-2003.  The upstream end of surveys in 1992 and 1993 was Grouse Creek.  The mainstem index area surveys were aerial counts from 1985-1998 and in 2003.  The 1999 survey was a ground count, while the surveys from 2000-2002 were a combination of ground and aerial counts.  Annual estimates of the total  number of redds within the standard index areas were generated, expanding for areas that were not surveyed in particular years using average proportions across the annual surveys with consistent coverage from Loon Creek to Warm Springs Campground.  The index areas contained virtually the entire historical spawning habitat identified for this population based on the habitat potential analyses.  The mainstem Secesh River below the confluence with Loon Creek has not been surveyed in recent years.  This reach was surveyed from 1957-1963 and again in 1965.  Redd counts in this reach averaged 5% of the count in the mainstem index area.  For the remaining years in the series, we expanded the estimated total number of redds above the Loon Creek confluence to account for spawning below Loon Creek.  We generated a median number of fish per redd estimate from paired comparisons of expanded redd counts to Didson sonar counts (adjusted to account for pre-spawning mortality) for the years 1998-2005.  The median number of fish per redd for that series was 1.81.  For each year prior to 1998, we estimated total escapement by multiplying the annual redd estimate by 1.81.  This expansion implicitly incorporates an assumption that the proportion of fish spawning outside of the IDFG index areas (e.g., in Grouse Creek, Summit Creek and in areas above the Lake Creek index areas) was equivalent to the recent average proportion. 

Recent year natural spawners include recruits originating from naturally spawning parents, and some hatchery-origin fish were observed on the spawning grounds in recent years.  Spawners originating from naturally spawning parents have comprised an average of 99% since 1953, while the most recent 10-year average is 96% (Table 3.3.2–2). 

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

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the minimum abundance threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 


Comparison to the Viability Curve 

The Secesh River population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.3.2–3).

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

Spatial Structure and Diversity

The ICTRT has identified one major spawning area (MaSA) and one minor spawning area (MiSA) within the Secesh River summer Chinook salmon population.  Most spawning occurs in the upper mainstem Secesh River and Lake Creek.


Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The Secesh River population of summer Chinook salmon has one MaSA (Upper Secesh) and one MiSA (Lower Secesh).  Because there is only one MaSA and the weighted area habitat in the MiSA is not greater than 75% of the capacity of the MaSA, this metric could be rated high risk.  However, since the total branched stream area weighted by intrinsic potential is equivalent to 3.4 MaSAs, this metric is rated moderate risk.  The mainstem Secesh River and Lake Creek are considered the principal spawning and rearing habitat for Chinook salmon.  Current core spawning areas are mainstem from Alex Creek to Grouse Creek, and Lick Creek from mouth to RM5 (ICTRT 2003, p. 71).
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 on the mainstem Secesh River from Loon Creek upstream to the confluence of Lake and Summit creeks and on Lake Creek from its mouth upstream to Willow Creek.  This metric is rated low risk because current spawning distribution mirrors historical.  The MaSA is occupied at both the lower and upper ends.  The MiSA is occupied at both the lower and upper ends.
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Figure 3.3.2– 5.  Secesh River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

There has been little or no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because all historical MaSAs are occupied, gap distance and continuity have changed none or little, and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No natural or anthropogenic impacts that could have resulted in loss of a life history strategy are known to have occurred.  It appears all historic juvenile and adult life history strategies are present, and the metric is rated very low risk.  There is some evidence that late season spawners also were present in the population (USFS personnel).
B.1.b.  Phenotypic variation
There are no data to indicate that any phenotypic traits have been significantly changed or lost.  No alterations of habitat conditions that could have resulted in loss of a phenotypic trait are known to have occurred.  There are no major selective pressures which would cause significant changes in or loss of traits.  Since there is no direct evidence for loss or substantial change in phenotypic traits, this metric is rated at low risk.

B.1.c.  Genetic variation
Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is moderate interannual variation among samples.  This population clusters with other South Fork Salmon River populations.  This metric was rated low risk.
B.2.a.  Spawner composition

Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag. 

(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  No out-of-MPG strays have been detected spawning in the population, and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG spawners:  Hatchery-origin strays that have been observed in the population in recent years originated from the within-MPG South Fork Salmon River mainstem population.  Proportion of strays observed has been less than 10% per year, thus this metric is rated low risk.
(4) Within-population hatchery spawners:  There is no within-population hatchery program, so this metric is rated very low risk.

The overall rating for the spawner composition metric is low risk because of the natural spawning out-of-population strays.

 B.3.a.  Distribution of population across habitat types
The intrinsic potential distribution of the Secesh River population has historically been distributed across two ecoregions, with the Southern Forested Mountains being predominant.  The current distribution is nearly identical to the historic intrinsic distribution (Table 3.3.2–3 and Fig. 6).  There are no substantial changes in ecoregion occupancy and this metric was rated low risk for the population.  
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Table 3.3.2– 3.  Secesh River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	6.1
	6.1
	11.8

	Southern Forested Mountains
	93.9
	93.9
	88.2


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

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Recent harvest rates for Snake River spring/summer Chinook salmon are generally less than 10% annually.  There are no tributary fisheries directly targeting natural-origin spring/summer Chinook salmon, though indirect mortalities are expected to occur in some fisheries selective for hatchery fish.  It is not likely that the incidental mortality is selective for a particular group of fish.  However, if it is likely, we hypothesize that incidental mortality would not be selective for 25% or more of that particular group.  Therefore, this metric was rated at low risk across the potentially affected traits.
Hatchery:  No broodstock collection occurs in this population; therefore the rating for all traits is very low risk.
Habitat:  Habitat changes resulting from private property development may impose some selective mortality, but the extent is unknown.  Substantial spawning and rearing areas within the population are relatively unaffected.  Therefore it is likely that current selective habitat impacts on phenotypic traits in the Secesh River population are very low.

Juvenile migration timing is rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the metric are rated at low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.
Spatial Structure and Diversity Summary

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

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating

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

Data Summary – Secesh River Summer Chinook Salmon Population

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.3.2– 5.  Secesh River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.3.2–6).
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Spawner

1981 194 181 100% 181 336 1.85 1.59 211 1.16

1982 238 216 100% 215 325 1.50 1.96 166 0.77

1983 358 353 100% 353 460 1.30 1.74 265 0.75

1984 156 141 100% 141 164 1.16 0.61 271 1.91

1985 384 380 100% 380 215 0.57 0.64 338 0.89

1986 306 296 100% 296 240 0.81 0.71 339 1.14

1987 321 310 100% 310 166 0.54 0.55 304 0.98

1988 412 388 96% 373 465 1.20 1.34 347 0.90

1989 260 238 96% 229 210 0.88 0.56 377 1.58

1990 146 146 96% 141 48 0.33 0.21 224 1.53

1991 298 280 96% 270 81 0.29 0.33 244 0.87

1992 333 326 96% 314 238 0.73 0.60 394 1.21

1993 346 346 96% 333 312 0.90 0.62 503 1.45

1994 101 100 96% 97 19 0.19 0.96 20 0.20

1995 71 62 96% 59 162 2.62 1.67 97 1.57

1996 177 173 100% 173 512 2.96 1.84 278 1.61

1997 349 348 97% 339 1,475 4.23 3.38 436 1.25

1998 101 95 91% 86 943 9.98 3.37 280 2.96

1999 176 161 98% 158 1,008 6.26 1.54 653 4.05

2000 534 493 100% 493 626 1.27

- - -

2001 1395 1339 92% 1,228 - - - - -

2002 1078 977 92% 898 - - - - -

2003 1167 1058 98% 1,040 - - - - -

2004 956 869 94% 811 - - - - -

2005 346 314 97% 305 - - - - -


Table 3.3.2– 6.  Secesh River summer Chinook salmon population geometric mean abundance and productivity estimate (values used for current productivity and abundance are shown in boxes).
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Point Est. 1.57 1.19 1.38 1.21 1.09 1.07 403

Std. Err. 0.38 0.23 0.26 0.13 0.24 0.14 0.29
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Table 3.3.2– 7.  Secesh River summer Chinook salmon population stock-recruitment curve fit parameter estimates.  Biologically unrealistic or highly uncertain values are highlighted in grey.
[image: image61.emf]SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.14 0.25 n/a n/a 0.61 0.59 60.1 1.15 0.15 n/a n/a 0.32 0.06 38.8

Const. Rec 265 59 n/a n/a n/a n/a 61.7 267 44 n/a n/a n/a n/a 48.8

Bev-Holt 1.93 1.50 699 805 0.62 0.56 62.2 1.39 0.47 1676 2467 0.31 0.10 41.2

Hock-Stk 1.14 0.15 603 0 0.61 0.59 62.9 1.20 0.18 335 93 0.32 0.16 41.7

Ricker 1.66 0.85 0.00144 0.00178 0.61 0.57 62.3 1.38 0.41 0.00070 0.00104 0.31 0.10 41.2

Not adjusted for SAR Adjusted for SAR






3.3.3  Current Status Assessment – East Fork South Fork Salmon River Summer Chinook Salmon Population

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

Table 3.3.3– 1.  East Fork South Fork Salmon River summer Chinook salmon population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	1,093

	Stream lengths km (total) a
	421

	Stream lengths km (below natural barriers) a
	225

	Branched stream area weighted by intrinsic potential (km2)
	0.338

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

	Total stream area weighted by intrinsic potential (km2)
	0.434

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

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

	Number of major spawning areas (MaSAs)
	2

	Number of minor spawning areas (MiSAs)
	0


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

Current Abundance and Productivity
Annual estimates of natural spawner abundance (number of adults spawning in natural production areas) have ranged from a low of 21 in 1995 to a high of 1,139 in 1960 (Figure 3.3.3–2).  Estimates for recent years (1998 and 2000-2005) are based on expansions from annual weir counts.  Annual estimates for the years 1957-1997 and 1999 are based on expansions from the Idaho Department of Fish and Game (IDFG) index area redd counts.

Annual spawner abundance estimates for spawning years 1998 and 2000-2005 were generated using estimates compiled by Rabe et al. (2006).  The Nez Perce Tribal Fisheries have operated a weir at river kilometer (rkm) 8.2 in lower Johnson Creek.  Annual escapement estimates above the weir are generated from weir counts expanded using mark-recapture results from carcass surveys.  Spawning below the weir is estimated by applying ratios of observed redd counts above and below the weir.  Rabe et al. (2006) also generated annual estimates of pre-spawner mortalities.  The ICTRT applied an adjustment factor (1 – pre-spawning mortality rate) to estimate the total number of summer Chinook salmon contributing to annual spawning.  

We generated estimates of historical spawning abundance for the period 1957-1997 and 1999 by multiplying estimates of total annual redd counts by 2.31 fish per redd (adapted from Beamesderfer et al. 1997).  The data and expansion methodology are described below.  For those years in which annual redd counts were only conducted in index area NS-30, we expanded the redd counts using the median total to index area ratio. 

Single pass annual redd surveys have been conducted at an IDFG index area (NS-30) in the mainstem of Johnson Creek since 1957.  Nez Perce staff have surveyed 10 reaches in Johnson Creek since 1998 (except for 1999).  Index area NS-30 includes approximately three miles of contiguous habitat and has consistently supported the majority of redds in Johnson Creek.  Until the mid-1990s, barriers to upstream adult migration prevented access to the Johnson Creek drainage above Trout Creek.  Recent redd counts in that area are believed to be the result of returns of hatchery outplants.  The east fork of the South Fork Salmon River drainage upstream of Johnson Creek is also included in tributary habitat historically occupied by this population.  Spawning and juvenile rearing areas in this section of the drainage have been substantially degraded since the 1940s due to sediment and pollutants from a major mining operation.  This area does not currently contribute to natural abundance.

Paired annual estimates of NS-30 index redd counts and Johnson Creek total redd counts are available for 10 return years, excluding recent estimates collected at relatively high escapement levels (IDFG counts from 1957-1961, 1998-2005 NPT estimates).  Comparisons of index area redd counts to total estimated numbers of potential adult spawners for the recent year series indicates that index area redd counts may substantially underestimate the actual number of spawners in relatively high escapement years (> 600 spawners).  Excluding the high escapement years (2000-2003), the median ratio of total counts to index area counts was 1.11.  

Recent year natural spawners include recruits originating from naturally spawning parents and hatchery fish from a recently initiated supplementation program.  Spawners originating from naturally spawning parents have comprised an average of 96% since 1957, while the most recent 10-year geometric mean is 81% (Table 3.3.3–2).
Abundance in recent years has been highly variable.  The 10-year (1996-2005) geometric mean abundance of natural-origin spawners was 164 (Table 3.3.3–2).  During the period 1981-2000, recruits per spawner (R/S, in terms of spawner to spawner) for summer Chinook salmon in this population ranged from 0.16 in both years 1990 and 1991 to 5.96 in 1998.  The annual R/S estimates were adjusted to reflect the average smolt-to-adult return rate (SAR).  The 20-year (1981-2000) geometric mean productivity was 1.15 R/S, adjusted for SAR and delimited at 75% (750 spawners) of the abundance threshold (Table 3.3.3–2). 

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

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

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

	
	Estimate
	(90% CI)b
	SE

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

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

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

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

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

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


a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the abundance threshold for this population.  This approach attempts to remove density dependence effects that may influence the productivity estimate.

b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk. 

Comparison to the Viability Curve 
The East Fork South Fork population is at High Risk based on current abundance and productivity.  The point estimate resides below the 25% risk curve (Figure 3.3.3–3). 
The abundance of natural-origin spawners in the East Fork South Fork Salmon River summer Chinook salmon population has trended upwards over the most recent 20 years in the data series, increasing at an average rate of 2% per year (Table 3.3.3–2).  The general pattern in natural-origin returns is similar to the patterns for the other two populations within the South Fork Salmon River drainage (mainstem South Fork River Salmon River and Secesh River).  Hatchery proportions of annual spawners were relatively low for this population until 2000, the initial return year of releases from a local-origin broodstock based supplementation program.  Assuming that hatchery and natural-origin spawners contribute to production at the same rate, the estimated intrinsic population growth rate over the most recent twenty year period has been positive (1.05, 76% probability of exceeding 1.0) and is substantially influenced by the relatively high escapements in the most recent return years in the data series (2003 and 2004).  The estimate of population growth rate is sensitive to the assumption regarding relative hatchery effectiveness at the average level of hatchery-origin spawner proportion observed for the East Fork South Fork population.  Setting the relative hatchery effectiveness value to 0.00, reflecting the opposite extreme assumption, results in an estimated average population growth rate of 1.06.  

Spatial Structure and Diversity

The ICTRT has identified two major spawning areas (MaSA) and no minor spawning areas (MiSA) within the East Fork South Fork Salmon River summer Chinook salmon population.  There are no modeled temperature limitations within either MaSA. Historically, most spawning occurred in Johnson Creek and the East Fork South Fork Salmon River upstream of Johnson Creek.  The East Fork South Fork Salmon River (upstream of Johnson Creek) spawning area had been extirpated by mining activities in 1940s, and reintroduction efforts began in 1990s.  Chinook salmon spawning in Johnson Creek upstream of Landmark Creek was reestablished by barrier removal in 1985.
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Figure 3.3.3– 4.  East Fork South Fork Salmon River summer Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.
Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The East Fork South Fork Salmon River population of summer Chinook salmon has two MaSAs (Lower Johnson and Upper Johnson) and no MiSAs.  Both MaSAs are occupied at both the lower and upper ends.  This metric is rated low risk because there are only two MaSAs with dendritic complexity. 
A.l.b.  Spatial extent or range of population
The IDFG has conducted annual spawner index counts since 1957 in Johnson Creek.  The index area counts cover intrinsic habitat in both MaSAs.  This metric is rated very low risk because all historical MaSAs are occupied at both the lower and upper ends.
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Figure 3.3.3– 5.  East Fork South Fork Salmon River summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas
There has been little or no change in gaps when comparing current and historical spawning distribution.  The population is rated at low risk because all historical MaSAs are occupied, gap distance and continuity have changed little or not at all, gaps between MaSAs are separated by 10 km or less, and there has been no increase in distance between this population and other populations in the MPG or ESU.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The major adult life history strategy is summer run timing.  The known major juvenile life history strategy is a spring yearling migrant.  No loss of a life history strategy is expected to have resulted from natural or anthropogenic impacts in the basin.  Major anthropogenic impacts are related to mining activity, grazing, road building and logging.  The effects of sedimentation in the system are not expected to be selective against any major life history strategy.  Although mining activity in the upper East Fork South Fork Salmon River resulted in extirpation of Chinook salmon in that area, it is unlikely that those fish exhibited a life history strategy different than the remainder of the population.  It appears all historic juvenile and adult life history strategies are present and the metric is rated very low risk. 
B.1.b.  Phenotypic variation

There are no data to indicate that any phenotypic traits have been significantly changed or lost.  The major habitat alteration in the system is increased sedimentation, but it is not likely that this could have resulted in loss of a phenotypic trait.  There are no major selective pressures which would cause significant changes in or loss of traits.  Since there is no direct evidence for loss or substantial change in phenotypic traits, this metric is rated at low risk. 
B.1.c.  Genetic variation

Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  There is low to moderate inter-annual variation, and this population clusters with other South Fork Salmon River populations.  This metric was rated low risk.
B.2.a.  Spawner composition

Spawner composition is determined from spawning ground carcass recoveries.  Any marked fish that are recovered are examined for the presence of a coded wire tag (CWT) or passive integrated transponder (PIT) tag.  There were no observations of hatchery-origin spawners in this population prior to 1988. 

(1)  Out-of-ESU spawners:  No out-of-ESU strays have been detected spawning in the population and this metric is rated very low risk.
(2) Out-of-MPG spawners from within the ESU:  No out-of-MPG strays have been detected spawning in the population, and this metric is rated very low risk.
(3) Out-of-population spawners from within the MPG:  Hatchery fish from the South Fork Salmon River mitigation program have been released into this population in the past, and those hatchery fish were all used to reestablish the population in the upper East Fork South Fork Salmon River.  The current supplementation program on Johnson Creek uses locally derived brood stock.  Because the number of out-of-population hatchery fish released in any year into this population generally has been small and releases were intermittent, this metric is rated low risk.
(4) Within-population hatchery spawners:  Hatchery-origin spawners in the population in recent years originated from the within-population supplementation program.  Proportion of hatchery spawners observed has ranged from 0% to 38% per year, averaging 10% during the 10 year period 1994-2003.  The supplementation program is characterized as “best management practices” based on the following: brood stock is derived mainly from natural-origin recruits, and there is no culling or grading of parr or smolts.  Given that best management practices are used and the average hatchery fraction has been less than 20%, this metric is rated moderate risk. 
The overall risk rating for the spawner composition metric is moderate risk due to the proportion of naturally spawning within-population hatchery-origin fish from the supplementation program.

B.3.a.  Distribution of population across habitat types  

The intrinsic potential distribution of the East Fork South Fork Salmon River population has historically been distributed across two ecoregions, with the Southern Forested Mountains being predominant.  All historically occupied ecoregions are currently occupied (Table 3.3.3–3 and Fig. 6). There are no substantial changes in ecoregion occupancy, and this metric was rated low risk for the population.
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Figure 3.3.3– 6.  East Fork South Fork Salmon River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.3.3– 3.  East Fork South Fork Salmon River summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Hot Dry Canyons
	14.2
	14.2
	17.2

	Southern Forested Mountains
	85.8
	85.8
	82.8


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

Hydropower system:  This population passes eight dams in its seaward and spawning migrations.  The hydropower system and associated reservoirs appear to impose some selection on smolt and adult migration timing.  All hydropower effects have persisted for multiple generations and are ongoing; however, the effects on all traits except juvenile migration timing were rated as low.

Juvenile migration timing:  Changes in flow and temperature patterns likely inhibit out-migration in late spring, as temperatures rise and flows decrease, causing increased travel time, increased energy expenditure and greater physiological stresses.  In addition, juvenile migrants in this population are transported.  Recently, it has been shown that for this species, in-river migrants survive better earlier in the season, while transported fish survive better late in the season.  Given the number of dams that this population must cross, transportation mortality and likely increases in mortality as the season progresses, overall impact on the population is likely moderate.  Heritability of this trait has not been assessed, so we assume a moderate to low heritability.  Therefore the impact of the hydrosystem on this trait is moderate.

Harvest:  Mainstem Columbia River fishery harvest rates on returning Snake River spring and summer Chinook salmon have been relatively low since the 1970s, averaging approximately 8% on the spring run component and 3% on the summer run component from 1980 to 2006 (ODFW 2006, WDFW 2006).  Although some harvest may be size-selective for larger fish, the selective mortality is assumed to affect only a small part of the population.  Given that the selection intensity is low and the heritability of all adult traits affected is moderate, the overall effects of harvest on adult traits are rated as low risk.  
 Hatchery:  Although hatchery adult spawners have been observed in the population, the average proportion has been low.  Because best management practices are used in the current supplementation program this metric was rated low risk for selective impacts on phenotypic traits. .
Habitat:  Habitat changes that occurred within the population as a result of land use activities primarily resulted in large amounts of silt entering the stream.  It is expected that the effects of habitat alteration have been generally non-selective; therefore this metric was rated low risk.

Juvenile migration timing is rated as having a moderate risk of selective impacts due to hydropower actions.  All other components of the metric are rated at low risk for all traits.  Therefore, the overall selective impacts metric is rated low risk for this population.
Spatial Structure and Diversity Summary

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

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 1.33)


	Low Risk
(Mean = 1.33)
	Low Risk

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating

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

Data type:
Redd count expansions
SAR:

Averaged Williams/CSS series

Table 3.3.3– 5.  East Fork South Fork Salmon River summer Chinook salmon population abundance and productivity data used for curve fits and R/S analysis.  Bold values were used in estimating the current productivity (Table 3.3.3–6).
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1981 116 108 100% 108 181 1.67 1.59 114 1.05

1982 95 87 100% 87 129 1.49 1.96 66 0.76

1983 162 158 100% 158 367 2.33 1.74 212 1.34

1984 44 40 100% 40 134 3.33 0.61 221 5.50

1985 194 190 100% 190 78 0.41 0.64 122 0.64

1986 136 131 100% 131 200 1.52 0.71 283 2.15

1987 185 181 100% 181 91 0.50 0.55 167 0.92

1988 353 341 96% 328 397 1.16 1.34 296 0.87

1989 109 106 96% 102 138 1.30 0.56 247 2.33

1990 143 143 96% 138 23 0.16 0.21 106 0.74

1991 164 155 96% 149 25 0.16 0.33 75 0.49

1992 196 188 96% 181 103 0.55 0.60 171 0.91

1993 365 365 96% 352 292 0.80 0.62 470 1.29

1994 51 51 96% 49 12 0.24 0.96 13 0.25

1995 23 21 96% 20 39 1.88 1.67 24 1.13

1996 60 51 100% 51 88 1.73 1.84 48 0.94

1997 243 243 98% 238 1239 5.10 3.38 366 1.51

1998 121 121 100% 121 723 5.96 3.37 215 1.77

1999 55 45 100% 45 173 3.85 1.54 112 2.50

2000 110 86 82% 66 124 1.43 - - -

2001 1,257 1,227 83% 1,014 - - - - -

2002 956 942 64% 597 - - - - -

2003 660 642 75% 478 - - - - -

2004 302 288 60% 165 - - - - -

2005 141 135 51% 65 - - - - -


Table 3.3.3– 6.  East Fork South Fork Salmon River summer Chinook salmon population geometric mean abundance and productivity (values used for current productivity and abundance are shown in boxes).
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Point Est. 1.75 1.14 1.33 1.15 1.06 1.08 164

Std. Err. 0.27 0.24 0.26 0.15 0.14 0.09 0.35

count 10 20 10 20 12 20 10

Not adjusted SAR adjusted Not adjusted
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Table 3.3.3– 7.   East Fork South Fork Salmon River summer Chinook salmon population stock-recruitment curve fit parameter estimates.
[image: image68.emf]SR Model a SE b SE adj. var auto AICc a SE b SE adj. var auto AICc

Rand-Walk 1.03 0.23 n/a n/a 0.86 0.41 62.2 1.03 0.15 n/a n/a 0.41 -0.13 43.9

Const. Rec 116 30 n/a n/a n/a n/a 66.9 115 24 n/a n/a n/a n/a 59.0

Bev-Holt 1.28 0.67 715 1442 0.88 0.38 64.7 1.04 0.15 17486 72526 0.41 -0.13 46.7

Hock-Stk 1.03 0.16 931 0 0.86 0.41 65.0 1.03 0.10 392 0 0.41 -0.13 46.7

Ricker 1.20 0.54 0.00109 0.00273 0.88 0.38 64.8 1.03 0.16 0.00006 0.00034 0.41 -0.13 46.7

Not adjusted for SAR Adjusted for SAR







3.3.4  Current Status Assessment – Little Salmon River Spring/Summer Chinook Salmon Population                                 TC "6.1.9 Umatilla River Summer Steelhead Population" \f C \l "3" 
The Little Salmon River spring/summer Chinook salmon population (Figure 3.3.4–1) is one of four extant populations in the South Fork Salmon River MPG within the Snake River spring/summer Chinook salmon ESU.
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Figure 3.3.4– 1.  Little Salmon River spring/summer Chinook salmon population boundary and minor (MiSA) spawning areas.
The Interior Columbia Technical Recovery Team (ICTRT) classified the Little Salmon River population as “intermediate” in size based on historical habitat potential (Table 3.3.4–1; ICTRT 2007).  Due to core area considerations, however, this population is treated as “basic” for abundance and productivity criteria.  A Chinook salmon population classified as basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient intrinsic productivity (≥ 2.21 recruits per spawner at the abundance threshold) to achieve a 5% or less risk of extinction over a 100-year timeframe.  In order for a basic population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or greater than 4.80 recruits per spawner at the minimum abundance threshold.

Table 3.3.4– 1.  Little Salmon River spring/summer Chinook salmon Population basin statistics and intrinsic potential analysis summary.
	Drainage area (km2)
	2,726

	Stream lengths km (total) a
	1,078

	Stream lengths km (below natural barriers) a
	515

	Branched stream area weighted by intrinsic potential (km2)
	0.696

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

	Total stream area weighted by intrinsic potential (km2)
	0.397

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

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

	Number of major spawning areas (MaSAs)
	0

	Number of minor spawning areas (MiSAs)
	3


a. All stream segments ≥ 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was >22oC.

c. This population is treated as a “basic” population with regard to abundance and productivity criteria due to core area considerations.

Current Abundance and Productivity
Current natural abundance (number of adult spawners in natural production areas) is unknown for this population.  Substantial numbers of hatchery Chinook salmon are released into the Little Salmon River.  It is likely that hatchery-origin returns comprise a high proportion of spawners in this population.
The only source of counts of adult Chinook salmon in the population is the weir and trap on the Rapid River that serves as the adult trapping site for the Rapid River Hatchery.  The weir is a velocity barrier type structure that precludes natural upstream passage to upstream habitat.  All spring Chinook salmon that enter the trap are held and spawned at the hatchery.  Juvenile spring Chinook salmon reared at and released from the hatchery are marked by removal of the adipose fin.  All trapped summer Chinook salmon are enumerated, trucked and released approximately one-half mile upstream of the weir.  This is the only enumeration of natural-origin adults in the population.  Recent year natural spawners include returns originating from naturally spawning parents.  In most years since adult fish began returning to Rapid River Hatchery, returning adults likely have strayed into the Little Salmon River upstream of Rapid River and spawned naturally.

Spatial Structure and Diversity

The ICTRT has identified no major spawning areas (MaSAs) and three minor spawning areas (MiSAs) within the Little Salmon River spring/summer Chinook salmon population.  Most spawning occurs in the Little Salmon River drainage with natural spawning of spring Chinook salmon in the Little Salmon River and some of its tributaries upstream of Rapid River.  The Chinook salmon that spawn naturally in the Rapid River upstream of the hatchery weir are designated as summer run fish.  In addition to the Little Salmon River drainage, spawning is presumed to occur in some tributaries to the main Salmon River within the bounds of the population based on the presence of juveniles as documented through snorkel surveys.  Juvenile Chinook salmon have been observed in Whitebird, Slate and John Day creeks in 2004, 2005 and 2006 (exception: none observed in transects in the John Day Creek in 2005).
[image: image70.emf]0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Whitebird

Slate

Little Salmon

Percentage of Area


Figure 3.3.4– 2.  Little Salmon River spring/summer Chinook salmon population distribution of intrinsic potential habitat across minor spawning areas.  White bars represent current temperature limited areas that could potentially have had historical temperature limitations.
Factors and Metrics

A.1.a.  Number and spatial arrangement of spawning areas
The Little Salmon River spring/summer Chinook salmon population has no identified MaSAs. Three MiSAs were identified in the population: Little Salmon River, Whitebird Creek and Slate Creek.  This metric is rated high risk because there are no MaSAs in the population. 

A.l.b.  Spatial extent or range of population 

No surveys are conducted to monitor the number or distribution of natural spawners within this population.  The spatial distribution of spawners is inferred from snorkel surveys conducted to document the presence of and enumerate juvenile Chinook salmon.  The risk criteria for this metric require the presence of MaSAs in the population and there are none.  However, the three MiSAs are currently characterized as occupied.  The total stream area (non-temperature limited) weighted by intrinsic potential habitat is equal to three MaSAs; therefore, the MiSAs are considered surrogates for MaSAs when assessing this metric.  This metric was rated very low risk because current spawning distribution mirrors historical and the historical range has not been reduced.
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Figure 3.3.4– 3.  Little Salmon River spring/summer Chinook salmon population current spawning distribution and spawning area occupancy designations.
A.1.c.  Increase or decrease in gaps or continuities between spawning areas

Even though all MiSAs are currently characterized as occupied, it is difficult to objectively assess this metric against the risk criteria because there are no MaSAs in the population.  The gap between the Slate Creek and Little Salmon River MiSAs is large (~44 km) and cannot be reduced by occupancy of intervening MiSAs (there are none); therefore, this metric was rated moderate risk.  The lowest risk rating the population could achieve for this metric is low.
B.1.a.  Major life history strategies
There are limited data to allow any comparisons between historic and current life history strategies.  The IDFG classifies adult spawners in the Rapid River as summer run and all remaining spawners as spring run.  The known major juvenile life history strategy is a spring yearling migrant.  Substantial anthropogenic impacts have occurred throughout the population but it is not known if they have resulted in loss or alteration of any major life history strategies.  It is assumed that all historic major juvenile and adult life history strategies are present, but because data are limited, the metric is rated low risk.
B.1.b.  Phenotypic variation

There are no data to indicate that any phenotypic traits have been significantly changed or lost.  Some selective pressure may have been exerted on summer run fish spawning in the Rapid River through inadvertent broodstock collection and release associated with the Rapid River Hatchery; however, run timing of natural-origin fish to the Rapid River is distinctly later than the return of hatchery spring Chinook salmon.  Changes in the mainstem migration corridor (lower Snake and Columbia rivers) likely have altered timing of juvenile downstream passage and adult upstream passage.  Because smolt entry into the estuary is substantially delayed relative to historic conditions, this metric is rated low risk. 
B.1.c.  Genetic variation

Genetic ratings were based on ICTRT analysis of allozyme data presented in Waples et al. (1993).  In addition, the ICTRT analyzed allozyme data (Washington Department of Fish and Wildlife and R. Waples, National Marine Fisheries Service, unpublished data) and microsatellite data (P. Moran, National Marine Fisheries Service, unpublished data).  All samples were indistinguishable from Rapid River Hatchery stock that is sourced from fish trapped in the Snake River at Hells Canyon Dam.  Because the samples were indistinguishable from a hatchery stock that originated from an out-of-population stock, this metric is rated high risk. 

B.2.a.  Spawner composition

Spawner composition is mainly determined by the recovery of tags from fish trapped at the Rapid River Hatchery fish weir.  Marked fish also may be recovered during sport fishery sampling.  All marked fish that are recovered are examined for the presence of coded-wire tags (CWT) and PIT tags.  From 1980 through 2006 4,622 known-origin marked fish were recovered from the population.  Of that total number of know-origin fish recovered, 15 were identified as strays into the population.  The numbers of stray fish observed that are reported below are the simple raw counts; they have not been expanded for proportion of a release group tagged or sampling rates.
(1)  Out-of-ESU spawners:  Four (0.09%) out-of-ESU strays were identified in the 4,622 known-origin marked fish that were recovered across the 27 years analyzed.  Interestingly, all four were released from the Cole River Hatchery into the Rogue River, Oregon.  One fish was recovered in 1993, one in 2002 and five in 2005. The four strays are assumed to have been spawned in the hatchery, thus did not spawn naturally. This metric is rated low risk since the total number of out-of-ESU strays observed in this population was very low.  
(2) Out-of-MPG spawners from within the ESU:  Seven (0.15%) out-of-MPG strays were identified in the 4,622 known-origin marked fish that were recovered across the 27 years analyzed.  Three of the strays were from releases in the Grande Ronde/Imnaha Rivers MPG (one Imnaha River release recovered in 2000 and two Lostine River releases recovered in 2005).  One stray recovered in 1985 originated from the Sawtooth Fish Hatchery (Upper Salmon River MPG).  The remaining three strays may technically be considered out-of-ESU strays, but are considered within this sub-metric.  These three fish originated from releases into the Clearwater River drainage in Idaho; the Clearwater River drainage is not included in the ESU.  Current returns to the Clearwater River have been substantially influenced by Rapid River stock which has been frequently used as broodstock for hatchery programs and adult releases.  No database research was done to determine if these returns were the F1 progeny of Rapid River stock.  Five of the seven strays were recovered at the hatchery and are assumed to have been spawned in the hatchery (thus did not spawn naturally).  The other two strays were recovered in the mainstem Salmon River sport fishery.  This metric is rated low risk.
(3) Out-of-population within-MPG spawners:  Four (0.09%) out-of-population strays were identified in the 4,622 known-origin marked fish that were recovered across the 27 years analyzed.  All four strays were South Fork Salmon River stock hatchery fish.  Three of those strays were recovered at the hatchery and are assumed to have been spawned in the hatchery (thus did not spawn naturally).  The other stray was recovered in the Little Salmon River sport fishery.  This metric is rated low risk.
(4) Within-population hatchery spawners:  The extent of natural spawning by within-population (Rapid River Hatchery-origin) hatchery fish is unknown.  The area of greatest potential effect is the Little Salmon River drainage upstream of the Rapid River which represents less than 45% of the total stream area (non-temperature limited) weighted by intrinsic potential habitat in the entire population.  Only natural-origin fish are released into Rapid River above the hatchery weir.  Some hatchery fish may enter Whitebird and Slate Creeks to spawn but the distance between these tributaries and the Rapid River Hatchery weir is at least 50 km.  It is not known how much fallout of hatchery fish may be occurring considering that distance; therefore the rating for this metric is moderate risk. 

The overall spawner composition metric is rated moderate risk for this population due to the risk rating for naturally spawning hatchery-origin fish from within the population.  The overall proportion of naturally spawning hatchery-origin fish is assumed to be less than 20%.   
B.3.a.  Distribution of population across habitat types
The Little Salmon River population intrinsic potential distribution was historically distributed across four EPA level IV ecoregions, with the South Fork Clearwater Forested Mountains and the Southern Forested Mountains being predominant and similarly represented.  All historically occupied ecoregions are currently occupied (Figure 3.3.4–4 and Table 3.3.4–2).  There were substantial changes in occupancy of two ecoregions, Canyons & Dissected Uplands and South Clearwater Forested Mountains.  This metric was rated moderate risk for the Little Salmon River population.
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Figure 3.3.4– 4.  Little Salmon River spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.
Table 3.3.4– 2.  Little Salmon River spring/summer Chinook salmon population proportion of current spawning areas across EPA level IV ecoregions.
	Ecoregion
	% of historical branch spawning area (non-temp. limited)
	% of historical branch spawning area (temp. limited)
	% of currently occupied spawning area (non-temp. limited)

	Canyons & Dissected Uplands
	17.0
	1.9
	54.3

	South Clearwater Forested Mountains
	37.4
	44.2
	8.1

	Southern Forested Mountains
	29.9
	35.4
	22.7

	Subalpine-Alpine Zone
	0.0
	0.0
	0.1

	Wallowas/Seven Devils Mountains
	15.7
	18.5
	14.8


B.4.a.  Selective change in natural processes or selective impacts
Hydropower system:  The hydropower system and associated reservoirs impose some selective mortality on smolt out-migrants and upstream migrating adults.  Selective mortality due to water velocity, flow and temperature changes influences migration timing.  The specific magnitude of selective mortality and the proportion of the population that is affected are unknown.  The duration of the impact is several generations for both juveniles and adults.  Selection intensity on adult migration timing is considered to be low and heritability of that trait is assumed to be either moderate or high, therefore the adult migration timing risk was rated as moderate.  Heritability of juvenile migration timing is considered to be low but selection intensity can vary, dependent on water volumes and flow management and smolt transportation regimes.  Juvenile migration timing risk also was rated as moderate.  Overall, the selective impact of the hydropower system is rated at moderate risk. 

Harvest:  Recent harvest impact rates for spring/summer Chinook salmon are generally less than 10% annually.  There are no freshwater fisheries directly targeting naturally produced spring/summer Chinook salmon; indirect mortalities are expected to occur in some fisheries selective for hatchery fish.  In recent years, there have been sport fisheries in the mainstem Salmon River (Whitebird Creek to Little Salmon River) and a section of the Little Salmon River to target marked hatchery Chinook salmon.  Additionally, tribal fisheries in recent years have been conducted in the Little Salmon River and Rapid River.  Indirect and direct mortalities are expected to occur through the execution of the fisheries and the primary trait susceptible to selection is adult run timing.  It is not expected that harvest-related selective mortality affects substantially more than 2% of the population.  Selection intensity is low and heritability of run timing is unknown.  The sport fisheries do occur mainly during the early portion of the run creating the potential for selective impacts.  While there is uncertainty in the heritability of run timing this action is rated low risk since total impacts to the population are expected to be very low. 

Hatcheries:  Past hatchery practices have certainly affected the natural population in the Rapid River.  The impact of those past practices is discussed and considered in metric B.1.c.  Current hatchery practices (since the early 1990s) have included marking all hatchery-produced spring Chinook salmon released into the population.  Only marked adults returning to the hatchery trap are held for spawning (spawning is non-selective with respect to time of return).  There are no hatchery effects selective for any portion of the natural-origin population and the selective impacts of hatchery actions is rated very low risk. 

Habitat:  Although there have been substantial anthropogenic impacts to habitat within this population, they are not believed to have been selective for or against any component or trait.  The selective impact of habitat alterations is rated very low risk. 

The overall metric is rated moderate risk due to the selective impacts exerted by the hydropower system on the Little Salmon River spring/summer Chinook salmon population. 

Spatial Structure and Diversity Summary
Overall spatial structure and diversity has been rated High Risk for the Little Salmon River population (Table 3.3.4–3).  This risk rating is driven by the score for genetic variation and the possible effects of hatchery fish on genetic variation. 

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

	Metric
	Risk Assessment Scores

	
	Metric
	Factor
	Mechanism
	Goal 
	Population

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

(Mean = 0.33)
	High Risk

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

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

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

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

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

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

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

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

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

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

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


Overall Viability Rating

The Little Salmon River spring/summer Chinook salmon population does not currently meet viability criteria and the overall viability rating is considered HIGH RISK (Figure 3.3.4–5).  Abundance and productivity risk is unknown but assumed to be at High Risk, consistent with other populations in the South Fork Salmon River MPG and populations in the Middle Fork Salmon River and Upper Salmon River MPGs.  Improvement in abundance and productivity status (reduction of risk level) is necessary before the population can be considered viable.  Spatial structure and diversity is also rated at High Risk as a result of the influence of out-of-basin hatchery fish on genetic variation.  Overall risk due to genetic variation would need to be reduced before the population could achieve viable status.  The Little Salmon River population currently does not meet the criteria to be rated as maintained (risk of extinction ≤ 25% over the next 100 years) but could achieve maintained status if abundance/productivity risk was low or very low.
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Figure 3.3.4–5.  Little Salmon River spring/summer Chinook salmon population risk ratings integrated across the four viable salmonid population (VSP) metrics.  Viability Key: HV – Highly Viable; V – Viable; M – Maintained; HR – High Risk; Shaded cells - not meeting viability criteria (darkest cells are at greatest risk).
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Figure 3.1–1.  Lower Snake River MPG spring/summer Chinook salmon populations.  See � REF Table3_1 \h  \* MERGEFORMAT �Error! Reference source not found.� for list of Map Population Codes.








Figure 3.1.1– � SEQ Figure_3.1.1– \* ARABIC �2�.  Tucannon River spring Chinook salmon population spawner abundance.  Includes natural-origin broodstock.





Figure 3.1.1– � SEQ Figure_3.1.1– \* ARABIC �3�.  Tucannon River spring Chinook salmon population abundance/productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.








Figure 3.1.2– � SEQ Figure_3.1.2– \* ARABIC �1�.  Asotin Creek spring Chinook salmon population boundary and minor spawning area (MiSA).





Figure 3.1.1– � SEQ Figure_3.1.1– \* ARABIC �8�.  Tucannon River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.1.1– � SEQ Figure_3.1.1– \* ARABIC �9�.  Tucannon River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.1.1–2) and fitting a capacity estimate to the data series.





Figure � STYLEREF 1 \s �3��� SEQ Figure \* ARABIC \s 1 �3�.  Snake River spring/summer Chinook salmon ESU with populations and major population groups (MPGs) identified.  








Figure 3.2– � SEQ Figure_3.2– \* ARABIC �1�.  Grande Ronde-Imnaha Rivers MPG spring/summer Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.

















Figure 3.3– � SEQ Figure_3.3– \* ARABIC �1�.  South Fork Salmon River MPG spring/summer Chinook salmon populations.  See � REF _Ref211156661 \h ��Table 3�1� for list of Map Population Codes.








Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �8�.  Big Sheep Creek spring Chinook salmon stock recruitment curves.  All available R/S data were used in estimating current productivity.  Data were adjusted for marine survival.  Function labeled “current” is Hockey Stick function derived by fixing slope of ascending limb at geometric mean productivity at low to moderate abundance (Table 3.2.8–2) and fitting capacity estimate to data series.





Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �7�.  Big Sheep Creek spring Chinook salmon stock recruitment curves.  All available R/S data were used in estimating the current productivity for this population.  Data were not adjusted for marine survival.





Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �5�.  Big Sheep Creek spring Chinook salmon population spawning distribution across EPA level IV ecoregions.





Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �4�.  Big Sheep Creek spring Chinook salmon population current spawning distribution and spawning area occupancy designations.





Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �3�.  Big Sheep Creek spring Chinook salmon population current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �2�.  Big Sheep Creek spring Chinook salmon spawner abundance estimates (1963-2005).





Figure 3.2.8– � SEQ Figure_3.2.8– \* ARABIC �1�.  Big Sheep Creek spring Chinook salmon population boundary and minor spawning area (MiSA).





Figure 3.2.7– � SEQ Figure_3.2.7– \* ARABIC �3�.  Lookingglass Creek spring Chinook salmon population historical spawning distribution across EPA level IV ecoregions.





Figure 3.2.7– � SEQ Figure_3.2.7– \* ARABIC �2�.  Lookingglass Creek spring Chinook salmon population historical spawning distribution and spawning area occupancy





Figure 3.2.6– � SEQ Figure_3.2.6– \* ARABIC �9�.  Imnaha River spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in calculating current productivity.  Data were adjusted for marine survival.  Function labeled “current” is Hockey Stick function derived by fixing slope of ascending limb at geometric mean productivity at low to moderate abundance (Table 3.2.6–2) and fitting capacity estimate to data series.





Figure 3.2.6– � SEQ Figure_3.2.6– \* ARABIC �8�.  Imnaha River spring/summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.2.6– � SEQ Figure_3.2.6– \* ARABIC �6�.  Imnaha River spring/summer Chinook salmon population spawning distribution across EPA level IV ecoregions.





Figure 3.2.6– � SEQ Figure_3.2.6– \* ARABIC �3�.  Imnaha River spring/summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI for productivity.





Figure 3.2.6– � SEQ Figure_3.2.6– \* ARABIC �2�.   Imnaha River spring/summer Chinook salmon population spawner abundance.





Figure 3.2.5– � SEQ Figure_3.2.5– \* ARABIC �9�.  Catherine Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.5–2) and fitting a capacity estimate to the data series.





Figure 3.2.5– � SEQ Figure_3.2.5– \* ARABIC �8�.  Catherine Creek spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.2.5– � SEQ Figure_3.2.5– \* ARABIC �4�.  Catherine Creek spring Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.





Figure 3.2.5– � SEQ Figure_3.2.5– \* ARABIC �3�.  Catherine Creek spring Chinook salmon current estimate of abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.2.5– � SEQ Figure_3.2.5– \* ARABIC �2�.  Catherine Creek spring Chinook salmon population spawner abundance estimates (1955-2005).





Figure � STYLEREF 1 \s �3��� SEQ Figure \* ARABIC \s 1 �2�.  Snake River spring/summer Chinook salmon ESU.  Major population groups (MPGs) with extant populations and historical production areas that may have supported additional MPGs (Clearwater River drainage, above Hells Canyon drainages).





Figure 3.2.5– � SEQ Figure_3.2.5– \* ARABIC �1�.  Catherine Creek spring Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.





Figure 3.2.4– � SEQ Figure_3.2.4– \* ARABIC �9�.  Upper Grande Ronde River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing slope of ascending limb at geometric mean productivity at low to moderate abundance (Table 3.2.4–2) and fitting a capacity estimate to data series.





Figure 3.2.4– � SEQ Figure_3.2.4– \* ARABIC �8�.  Upper Grande Ronde River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.2.4– � SEQ Figure_3.2.4– \* ARABIC �6�.  Upper Grande Ronde River spring Chinook salmon population spawning distribution across EPA level IV ecoregions.





Figure 3.2.4– � SEQ Figure_3.2.4– \* ARABIC �4�.  Upper Grande Ronde River spring Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.





Figure 3.2.4– � SEQ Figure_3.2.4– \* ARABIC �3�.  Upper Grande Ronde River spring Chinook salmon population abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.2.4– � SEQ Figure_3.2.4– \* ARABIC �2�.  Upper Grande Ronde River spring Chinook salmon population abundance estimates (1955-2005).





Figure 3.2.3– � SEQ Figure_3.2.3– \* ARABIC �9�.  Minam River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.3–2) and fitting a capacity estimate to the data series.





Figure 3.2.3– � SEQ Figure_3.2.3– \* ARABIC �8�.  Minam River spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.2.3– � SEQ Figure_3.2.3– \* ARABIC �3�.  Minam River spring Chinook salmon current abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.2.3– � SEQ Figure_3.2.3– \* ARABIC �2�. Minam River spring Chinook salmon population spawner abundance estimates (1954-2005).





Figure 3.2.2– � SEQ Figure_3.2.2– \* ARABIC �9�.  Lostine/Wallowa Rivers spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.2–3) and fitting a capacity estimate to the data series. 








Figure � STYLEREF 1 \s �3��� SEQ Figure \* ARABIC \s 1 �1�.  Snake River spring/summer Chinook salmon ESU.  Major population groups (MPGs) with extant populations.  See � REF _Ref211156661 \h ��Table 3�1� for list of Map Population Codes.





Figure 3.2.2– � SEQ Figure_3.2.2– \* ARABIC �8�.  Lostine/Wallowa Rivers spring Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.2.2– � SEQ Figure_3.2.2– \* ARABIC �4�.  Lostine/Wallowa Rivers spring Chinook salmon population distribution of intrinsic potential habitat across major and minor spawning areas.





Figure 3.2.2– � SEQ Figure_3.2.2– \* ARABIC �3�.  Lostine/Wallowa Rivers spring Chinook salmon current abundance and productivity compared to ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.2.2– � SEQ Figure_3.2.2– \* ARABIC �2�.  Lostine/Wallowa Rivers spring Chinook salmon population spawner abundance (1959-2005).





Figure 3.2.1– � SEQ Figure_3.2.1– \* ARABIC �8�.  Wenaha River spring Chinook salmon population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.2.1–2) and fitting a capacity estimate to the data series.





Figure 3.2.1– � SEQ Figure_3.2.1– \* ARABIC �7�.  Wenaha River spring Chinook salmon population stock-recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.2.1– � SEQ Figure_3.2.1– \* ARABIC �3�.  Wenaha River spring Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.2.1– � SEQ Figure_3.2.1– \* ARABIC �2�.  Wenaha River spring Chinook salmon population spawner abundance estimates (1964-2005).





Figure 3.3.1– � SEQ Figure_3.3.1– \* ARABIC �1�.  South Fork Salmon River summer Chinook salmon population boundary and major (MaSA) and minor (MiSA) spawning areas.





Figure 3.3.1– � SEQ Figure_3.3.1– \* ARABIC �3�.  South Fork Salmon River summer Chinook salmon population spawner abundance estimates (1958-2003).





Figure 3.3.1– � SEQ Figure_3.3.1– \* ARABIC �4�.  South Fork Salmon River summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.3.1– � SEQ Figure_3.3.1– \* ARABIC �5�.  South Fork Salmon River summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.








Figure 3.3.1– � SEQ Figure_3.3.1– \* ARABIC �10�.  South Fork Salmon River summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.3.1–2) and fitting a capacity estimate to the data series.





Figure 3.3.1– � SEQ Figure_3.3.1– \* ARABIC �9�.  South Fork Salmon River summer Chinook salmon population stock recruitment curves.  Bold points were used in estimating the current productivity.  Data were not adjusted for marine survival.





Figure 3.3.2– � SEQ Figure_3.3.2– \* ARABIC �4�.  Secesh River summer Chinook salmon population distribution of intrinsic potential habitat across major (MaSA) and minor (MiSA) spawning areas.





Figure 3.3.2– � SEQ Figure_3.3.2– \* ARABIC �2�.  Secesh River summer Chinook salmon population spawner abundance estimates (1957-2003).





Figure 3.3.2– � SEQ Figure_3.3.2– \* ARABIC �3�.  Secesh River summer Chinook salmon population abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.





Figure 3.3.2– � SEQ Figure_3.3.2– \* ARABIC �9�.  Secesh River summer Chinook salmon population stock recruitment curves. All data points from the recent 20-year series were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.3.2–2) and fitting a capacity estimate to the data series.





Figure 3.3.2– � SEQ Figure_3.3.2– \* ARABIC �6�.  Secesh River summer Chinook salmon population spawning distribution across EPA level IV ecoregions.





Figure 3.3.2– � SEQ Figure_3.3.2– \* ARABIC �8�.   Secesh River summer Chinook salmon population stock recruitment curves.  All data points from the recent 20-year series were used in estimating the current productivity.  Data were not adjusted for marine survival.








Figure 3.3.3– � SEQ Figure_3.3.3– \* ARABIC �2�.  East Fork South Fork Salmon River summer Chinook salmon population spawner abundance estimates (1957-2005).





Figure 3.3.3– � SEQ Figure_3.3.3– \* ARABIC �3�.  East Fork South Fork Salmon River summer Chinook salmon current abundance and productivity compared to the ESU viability curve.  Ellipse = 1 SE.  Error bars = 90% CI.














Figure 3.3.3– � SEQ Figure_3.3.3– \* ARABIC �9�.  East Fork South Fork Salmon River summer Chinook salmon population stock recruitment curves.  All available data were used in estimating the current productivity.  Data were adjusted for marine survival.  Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity at low to moderate abundance (Table 3.3.3–2) and fitting a capacity estimate to the data series.





Figure 3.3.3– � SEQ Figure_3.3.3– \* ARABIC �8�.  East Fork South Fork Salmon River summer Chinook salmon population stock recruitment curves.  All available data were used in estimating the current productivity.  Data were not adjusted for marine survival.








Table 3.1.1– � SEQ Table_3.1.1– \* ARABIC �6�.  Tucannon River spring Chinook salmon population geometric mean abundance and productivity estimates (values used for current productivity and abundance are shown in boxes).











Figure 3.1– � SEQ Figure_3.1– \* ARABIC �1�.  Lower Snake River MPG spring Chinook salmon populations.  See Table 3–1 for list of Map Population Codes.





Figure � STYLEREF 1 \s �3��� SEQ Figure \* ARABIC \s 1 �4�.  Snake River spring/summer Chinook salmon ESU extant populations – current status ratings based on ICTRT criteria.  See � REF _Ref211156661 \h ��Table 3�1� for list of Map Population Codes.
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