Page 1
               SNAKE RIVER SOCKEYE ESU    -    VSP MONITORING ANALYSIS
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The following pages are an analysis of ongoing monitoring programs in the MPG by TRT identified population, an evaluation of the quality of the information, and an evaluation of what would be needed to improve the monitoring and to move toward meeting NOAA Fisheries Service monitoring guidance standards.

Evaluations shown in this document are drawn from the work completed by the Columbia River Fish and Wildlife Authority through the Collaborative Systemwide Monitoring and Evaluation Project, Idaho Department of Fish and Game, and the Shoshone –Bannock Tribe.
	MPG Population
	Primary Indicator

	Desired Certainty
	Monitoring Needed
	Current Monitoring
	Data Quality & Certainty
	Data Improvement Actions Needed
	RPA Eligible
	Proposed New Monitoring

	Stanley Lake

	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Multiple-pass spawning surveysdone in Stanley Lake Creek. .
	
	·  
	 
	· As adults continue to increase within the basin additional personnel may be necessary to conduct stream surveys to estimate stray rates.. 

	Stanley Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	· NA
	·  
	· 
	
	· 

	Stanley Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance

· Smolt/Adult ratio
	·  NA
	·  
	·  
	
	 

	Stanley Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	
	·  
	· 
	
	 

	Stanley Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	·  
	
	·  
	
	 

	Little Redfish Lake

	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Redds produced from sockeye salmon have been documented.  IDFFG does multiple pass redd surveys each fall. 
	· 
	·  
	· 
	·  

	Little Redfish Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	· None
	· 
	· 
	· 
	· 

	Little Redfish Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	· NA
	
	· An alternative method to estimate outmigration would be needed because no trap is located below Little Redfish Lake 
	· 
	·  Because of the no motorized boats restriction on Little Redfish Lake sampling methods other than trawl surveys will need to be used. 

	Little Redfish Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	·  Multiple pass redd surveys conducted annually by IDFG

· 
	·  
	· 
	· 
	·  

	Little Redfish Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· NA
	·  
	· 
	· 
	·  

	Redfish Lake

	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· IDFG currently operate a weir on Redfish Lake Creek to enumerate natural and hatchery origin sockeye salmon migrants and to determine success of supplementation programs under BPA contract #199107200
· Lake contains anadromous and residual sockeye salmon and non-native kokanee.
· 1993 was first release of hatchery sockeye from captive brood program.

· SBT with assistance from IDFG  currently conduct night snorkeling spawner surveys for residual sockeye
	· Data quality is good with high precision from weir counts
	·  Modifications to the adult weir site on Redfish Lake Creek are necessary to handle increased adult returns without increased mortality issues at the weir location. 
	41.13
42.7
	· Modifications to current trapping locations are necessary to evaluate natural origin sockeye smolt migrants from Redfish and to address increases in adult returns when the expansion of the smolt release program begins

· Continue to genotype all adults spawned for the sockeye restoration program so Parental Based Tagging (PBT) techniques can be used to identify hatchery origin fish at any life-stage.

	Redfish Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	· Precise adult productivity estimates are obtained from run-reconstructions using data obtained at Redfish Lake Creek weir.
	· .
· 
	· 
	· 41
	· Funding to run DNA samples from fall mid-water trawling to determine composition of native and non-native O. nerka should be identified for each year. Currently samples are run when money is available.   
· Genetic parentage analysis and PBT would provide us with adult productivity values and also provide us with valuable information regarding the best release strategies to be utilized in the program

	Redfish Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	·  Trap on Redfish lake Creek used by IDFG for smolt migrant abundance 

· Mid-water trawling is conducted in the fall to determine native and non-native (kokanee) O. nerka proportions within the lake under BPA #199107200
· PIT tagged 64,000 smolts, beginning in 2009,to develop better survival estimates to LGR and to develop more accurate SAR’s
	· Estimates of outmigration are influenced by a bull trout population that is now present at the trapping location. These fish impact our trap efficiency data and likely skew our estimates towards higher outmigration numbers.
· The new trawl boat is more efficient at capturing larger fish so estimates are becoming more reliable
	·  Develop a way to remove the bull trout from the trap site location.
· 
	· 41
	·  Genetic parentage analysis and PBT would provide us with adult productivity values and also provide us with valuable information regarding the best release strategies to be utilized in the program
· 

	Redfish Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	·  Multiple pass redd surveys conducted annually by IDFG and SBT
· Mid-water trawling surveys by IDFG conducted for O. nerka population estimates
· Hydroacoustic surveys by SBT for O. nerka population estimates
· Subsample of released adults are fitted with radio tags to identify spawn timing, spawn location and habitat usage within the lake
	· 
	·  
	· 41
	·  

	Redfish Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· Genetic samples taken by IDFG from smolt migrants
· Mid-water trawling surveys by IDFG conducted for O. nerka population estimates

· Hydroacoustic surveys by SBT for O. nerka population estimates
· 
	·  
	·  
	· 41
	· Bull trout bioenergetics research should be conducted before non-native kokanee control is implemented. Removing non-native kokanee will immediately increase pressure on the sockeye population because the bull trout population will likely consume the same amount of O. nerka

·  SBT propose to install kokanee weirs in Alturas, lake Creek and Fishhook Creek to manage non-native fishes and evaluate natural origin sockeye smolt migrants from Pettit, and Alturas Lakes as part of BiOp Accord MOA.  $425,000/yr
· 

	Hell Roaring Lake


	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· IDFG does standard lake survey using gill nets every 3-5 years to assess species composition.  Lake does not have a sockeye population. 
	· 
	·  
	· 
	·  

	Hell Roaring Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	· NA
	· 
	· 
	· 
	·  

	Hell Roaring Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	· NA
	
	·  
	· 
	· 

	Hell Roaring Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	· NA 
	·  
	·  
	· 
	·  

	Hell Roaring Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	·  NA
	·  
	· 
	· 
	·  

	Yellowbelly Lake


	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· NA
	· 
	·  
	41.1
	SBT propose to re-introduce sockeye into Yellowbelly Lake and monitor recovery by using PIT tags, lake monitoring, spawning ground surveys and smolt monitoring  as part of BiOp Accord  $425,000/yr

	Yellowbelly Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	· NA
	· 
	· 
	· 
	·  

	Yellowbelly Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	· NA
	
	·  
	· 
	· 

	Yellowbelly Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	·  NA
	·  
	·  
	· 
	·  

	Yellowbelly Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· NA
	·  
	· 
	· 
	·  

	Pettit Lake


	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· SBT currently operate a weir at the mouth of Pettit Lake to enumerate natural and hatchery origin sockeye salmon migrants and to determine success of supplementation programs under BPA contract #199107100.

· Lake contains anadromous and residual sockeye salmon and non-native kokanee.
	· 
	·  
	41.1
	· SBT propose to install kokanee weirs in Alturas, lake Creek and Fishhook Creek to manage non-native fishes and evaluate natural origin sockeye smolt migrants from Redfish, Pettit, and Alturas Lakes as part of BiOp Accord MOA. $425,000/yr

· As adult abundance increases evaluation of adult releases will become necessary within Pettit Lake (similar to Redfish Lake).

	Pettit Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	·  SBT continue nutrient enhancement of Redfish, Pettit and Alturas lakes under BPA # 199107100.
· Mid-water trawling is conducted in the fall to determine native and non-native (kokanee) O. nerka proportions within the lake under BPA #199107200
	· 
	· 
	· 41
	· Funding to run DNA samples from fall mid-water trawling to determine composition of native and non-native O. nerka should be identified for each year. Currently samples are ran when money is available.    

	Pettit Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	· Weir at mouth used by SBT for smolt migrant abundance.
	· Very limited and unreliable data during high flow periods. Very reliable and accurate data during low to moderate flow periods.

	· Modifications are necessary to increase the accuracy and precision of smolt migrant estimates during moderate to high flow periods 
	41.1
	· SBT propose to modify Pettit Lake Creek weir to function during entire sockeye smolt out migration as part of BiOp Accord MOA $425,000/yr 

	Pettit Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	·  Multiple pass redd surveys conducted annually by SBT
· Mid-water trawling surveys by IDFG conducted for O. nerka population estimates
· Hydroacoustic surveys by SBT for O. nerka population estimates
	· 
	·  
	· 
	·  

	Pettit Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· genetic samples taken by SBT from smolt migrants


	·  
	· 
	· 
	·  

	Alturas Lake


	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Contains anadromous sockeye and kokanee

· SBT using adult weirs to enumerate returning spawners, produce smolt to adult ratios for sockeye salmon under BPA contract #199107100
· SBT using multiple-pass spawning surveys in  Fishhook Cr, Alturas, under BPA # 199107100
	· 
	·  
	41.1
	· SBT propose to install kokanee weirs in Alturas, lake Creek and Fishhook Creek to manage non-native fishes and evaluate natural origin sockeye smolt migrants from Redfish, Pettit, and Alturas  as part of BiOp Accord MOA $425,000/yr. 

· As adult abundance increases evaluation of adult releases will become necessary within Alturas Lake (similar to Redfish Lake).

	Alturas Lake


	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Cohorts

· Harvest
	·  SBT continue nutrient enhancement of Redfish, Pettit and Alturas lakes under BPA # 199107100.
· Mid-water trawling is conducted in the fall to determine native and non-native (kokanee) O. nerka proportions within the lake under BPA #199107200
	· 
	· 
	· 
	·  Funding to run DNA samples from fall mid-water trawling to determine composition of native and non-native O. nerka should be identified for each year. Currently samples are ran when money is available.   

	Alturas Lake


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	·  A screw trap is used by SBT on Alturas Lake Creek to estimate smolt migrants
	· Short time frame for trap data

· 
	·  
	· 
	· BPA Contract 200302200

· IDFG and SBT propose to have a summer parr release group in Alturas Lake and evaluate the growth and outmigration success of these sockeye. It may be necessary to evaluate the use of 8 mm PIT tags because these fish will be small at the time of release and tagging. 

	Alturas Lake


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution

· Juvenile parr distribution
	·  Mid-water trawling surveys by IDFG conducted for O. nerka population estimates
· SBT conduct hydroacoustic surveys for O. nerka population estimates
	·  
	·  
	· 
	·  

	Alturas Lake


	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	·  genetic samples taken by SBT from smolt migrants

· 
	·  
	· 
	· 
	·  

	Sawtooth Hatchery
	
	· 
	· 
	· Hatchery weir blocks sockeye migration upstream to Yellowbelly, Petit, and Alturas Lakes
	· Very Reliable data collection
	· 
	· 
	· Modifications are needed to address increased adult returns to this trapping site. Overcrowding with Chinook salmon could cause mortality issues in the small trap box.

	Burley Creek and Manchester net pens

NOAA
	
	· 
	· 
	· NOAA Fisheries produces Snake River Sockeye Salmon at the Northwest Fisheries Science Center's (NWFSC) freshwater rearing facility at Burley Creek and its seawater rearing facilities at the Manchester Research Station. These two facilities annually provide high quality freshwater and seawater salmon culture for about 2,000 Redfish Lake sockeye salmon drawn from several year classes. BPA #199204000 $824,994/yr
	· 
	· 
	· 
	· 

	Eagle Hatchery

IDFG
	
	· 
	· 
	· IDFG's captive broodstock, are usually derived from a common pool of eggs at IDFG's Eagle facility to ensure no genetic lineage is lost in the event of a catastrophic failure at any one facility (Manchester, Burley, or Eagle)
	· 
	· 
	· 
	· 

	Sockeye Conservation Hatchery

IDFG
	
	· 
	· 
	· 
	· 
	· 
	42.7
	IDFG proposes to acquire and construct a new conservation hatchery capable of producing one million sockeye salmon smolts annually. Plan would relocate sockeye incubation and rearing responsibilities from IDFG Sawtooth Fish Hatchery and ODFW Oxbow Fish Hatchery to a new, Idaho facility developed specifically to meet the incubation and rearing needs of the program." IDFG BiOp Accord  approx $700K/yr


