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Cascade East Slope MPG Mid Columbia Steelhead DPS
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 and through direct participation of the fish co-managers, FCRP action agencies, Public Utilities, Forest Service and others.

This evaluation is a result of the CBFWA CSMEP Strength and Weaknesses document by Eric Tinus and the edits provided by: 
· Rich Carmichael, ODFW,  3/16/2009

· Brad Houslet CTSWRO, 3/12/2009, 4/10/2009
· Chris Frederickson, YN, 3/19/09
	MPG Population
	Primary Indicator

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

	White Salmon River

	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
	· No sampling program
	
	·  Extensive sampling not cost efficient until Condit dam is removed (fall 2010), with exception of lower river escapement and pre- and post-dam removal comparisons
	 
	

	White Salmon River

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

· Hatchery %

· Cohorts

· Harvest
	· No sampling program
	
	·  Sampling not cost efficient until Condit dam is removed
	
	

	White Salmon River

	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
	· Rotary screw trap being operated seasonally by USGS and USFWS Fund Source =?
· Some juvenile/resident PIT tagging conducted/planned (USGS/YN) in certain tributary
	·  Juvenile abundance estimates being developed by USGS


	· Additional funding for continued screw trap monitoring
	
	

	White Salmon River

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

· Juvenile parr distribution
	· No sampling program
	
	·  Sampling not cost efficient until Condit dam is removed
	
	

	White Salmon River

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· No sampling program
· Some genetic samples collected by USGS at rotary screw traps and in certain tributaries
	
	·  Pre- and post-dam removal genetic diversity estimates 
	
	

	Klickitat River

	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
	· Both winter and summer races occur

· WDFW & YN conducted Mark recapture estimates for 05-06 return year; YN is developing improved mark-recapture estimates for 2007 on

· YN will be upgrading adult trap and video monitoring equipment at Castile Falls fishway summer of 2009 
· Lyle falls facility redesign underway with construction beginning in 2009
· BPA #199506335 $1,350,000/yr


	· CV of 8% to 20% for mark-recapture estimates

· Large discrepancy between Lyle falls mark-recapture estimate and redd surveys.

· Poor visibility for redd counts; high uncertainty in redd-count-based escapement estimates

· 
	· Increase # of fish tagged in order to increase CI at Lyle Falls trapping facility

· Improved methods of recapture/resighting for population estimates (e.g. creel surveys)

· Consider other options for adult enumeration and spawner escapement

· Increase frequency and spatial extent of spawner  surveys

· 
	
	· WDFW proposes to reach agreement on existing YKFP BPA #199506425 at $191K/yr
· Three Tribes BiOp Accord MOA maintains existing BPA #199506335 at $520,000/yr and expands it by $816,136/yr

	Klickitat River

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

· Hatchery %

· Cohorts

· Harvest
	· YIN propose supplementing steelhead at various locations but not implemented as yet BPA #198811535 $350K
· Genetic samples have been run to look at sub-population production from the # adults trapped at Lyle Falls.  

· Biological data taken from all fish sampled (length, sex, scales, NOR vs HOR origin)
	· Too few years of Mark-recapture estimates exist for estimating adult to adult production.

· Trapping efficiency at Lyle Falls highly variable and unknown. Data cannot be expanded out at the sub-population scale without increased sample size.
	· Continue mark-recapture methods at Lyle trap and increase sample size.  

· Continue collecting genetic samples on all returning adults for tracking sub-population productivity

· Increase frequency and spatial extent of spawner  surveys


	
	· Three Tribes BiOp Accord MOA maintains existing BPA #199506335 at $520,000/yr and expands it by $816,136/yr

	Klickitat River

	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
	· Floating rotary screw traps located just above Lyle Falls (RM 2.8) and at the Klickitat Hatchery (RM 43) are operated on a year-round basis. A rotary trap located above Castile Falls (RM 64.6) is fished seasonally from early summer through fall.
·  BPA #199506335 $1,350,000/yr

·  Biological sampling occurs on all juveniles trapped (length, wt, scales, DNA)
	·  Screw trapping operations are ceased during high flow periods in spring months.  
· Smolt expansion estimates with high CV are confounded by periods with no data.  PIT tagging Nor juveniles implemented in 2009
· Genetic samples collected for sub-population production

	· Improve trapping ability and estimating efficiencies during high flow events

· Statistical analysis needed to determine power and CV of data

· PIT tag studies to estimate juvenile survival and smolt-to-adult survival
	
	· Three Tribes BiOp Accord MOA maintains existing BPA #199506335 at $520,000/yr and expands it by $816,136/yr
· Implement feasibility study on the use of acoustic technology for instream enumeration of juveniles.

	Klickitat River

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

· Juvenile parr distribution
	· Temporal and spatial redd distribution and long-term redd abundance for, steelhead, has been monitored throughout the subbasin
· (GPS) locations have been recorded for redds since 2003
	· Redd surveys conducted since 2003 provide enough spatial coverage to adequately assess spatial distribution in a qualitative analysis of adult distribution 
	· Additional resources would allow for increased  spatial coverage and sampling intervals.

· Juvenile DNA sampling within the major and minor MSAs are expected to provide additional information related to the spatial and temporal distribution of sub populations of winter and summer steelhead
	
	· Three Tribes BiOp Accord MOA maintains existing BPA #199506335 at $520,000/yr and expands it by $816,136/yr
· Radio telemetry studies to determine spawning distribution of summer vs. winter steelhead 

	Klickitat River

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	·  DNA Analysis ongoing with over 2000 samples taken per BPA #199506335 $1,350,000/yr

· Multiple populations identified in basin

· Adult scale, sex, and length sampling collected at adult traps and during spawner surveys. Juvenile scale and length sampling performed at screw traps per BPA #199506335 $1,350,000/yr


	· Sample sizes and sampling locations likely constraining ability to expand information out at the sub-population scale with high level of certainty.
	· Increase sample size at Lyle Falls trapping facility

· Estimate the upstream origin of winter and summer run steelhead collected at the Lyle Adult Trap (i.e. GSI methods) to determine spawning distribution of these adult migratory life histories.  Juvenile and adult genetic/demographic sampling and analysis at trap locations and natal streams would improve the current knowledge about the spawning distribution of winter and summer run steelhead.  Genetic sampling would also provide the means for tracking patterns and/or losses associated with the phenotypic characteristics and life history strategies. Juvenile sampling and monitoring (genetic sampling, population surveys, and PIT-tagging/detection) within natal tributaries and downstream locations would increase the current knowledge related to the temporal migration and juvenile rearing patterns. 
	
	· Three Tribes BiOp Accord MOA maintains existing BPA #199506335 at $520,000/yr and expands it by $816,136/yr
· Deploy screw traps in natal tributaries

· PIT-tag juveniles in tributaries and construct instream arrays for detection

	Klickitat Hatchery

YIN
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Smolt trap operated at hatchery

· There is significant genetic divergence between hatchery and native summer steelhead 
· Skamania hatchery releases 100% ad-clipped 
· Hatchery & wild adult abundance are estimated from mark-recapture methods.
	· Because of fishery, mark-recapture abundance estimates cannot be used for estimating hatchery escapement to spawning grounds.
	· Radio tagging hatchery and wild adults at the Lyle trap will provide valuable information related to the temporal and spatial distributions of naturally spawning wild and Skamania hatchery fish

· Determining genetic variability of ad-clipped adult steelhead that are potentially spawning naturally in the Klickitat River.

· Estimate the proportion of genetic contribution of hatchery steelhead to natural production using GSI methods from juveniles collected at traps.
	50.7
	· Transition to local broodstock and integrated type of hatchery program while terminating out-of-basin Skamania steelhead releases.  

· Three Tribes BiOp Accord MOA maintains existing BPA #199506335 at $520,000/yr and expands it by $816,136/yr

	Fifteen Mile Creek

	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
	· 1985-2002 abundance estimated from single pass index reaches in upper 15 mile Ramsey and 8 mile creek. Expansions for unsampled areas developed from ICTRT intrinsic potential estimates

· 2003-present ODFW and USFS conduct annual spawner surveys (3 pass over spawning period) in one mile sites selected randomly from stratified 5 mile survey units in 15 Mile,  Ramsey, 8 mile, and 5 mile Creeks. Total redd estimates developed based on expansion of surveyed areas to unsurveyed areas.

· Funded by ODFW state funds and USFS funds

· Total abundance estimates developed by expanding total redd counts by 2.1 fish per redd (fish per redd from ODFW Deer Cr Grande Ronde estimate
	· Redd detection limited by turbidity and flow in some years
· Uncertain whether entire distribution is surveyed.

· Stratified-random design that could possible be improved
	·  Weir near the mouth to enumerate all spawners

· Review current sample approach relative to an EMAP approach
	
	· CTWSRO propose to continue to fund BPA #198805303 at $502,103/yr under BiOp Accord MOA

	Fifteen Mile Creek

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

· Hatchery %

· Cohorts

· Harvest
	· No annual sampling in population thus age structure assumed to be same as Hood River

· PHOS is assumed low measured from fish on redds but low observations
	· Considerable uncertainty concerning age structure forcing Hood River data as default.
· Essential population for recovery of MPG
	·  Need to CWT all hatchery fish not marked with an external mark

· If weir operated near mouth annual age structure information, PHOS, and adult abundance could be obtained.
	50.7
	· 

	Fifteen Mile Creek

	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
	·  No juvenile traps

· No estimates for either smolts or parr.
	· No SAR estimates possible


	·  Migrant trap near the mouth to monitor abundance and estimate SAR
	
	

	Fifteen Mile Creek

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

· Juvenile parr distribution
	· Current redd surveys provide some spatial structure.

· Uncertain distribution in direct Columbia River tributaries downstream of 15 Mile Creek considered part of the population
	· Some uncertainty whether the surveys cover the entire distribution.  Expansion of current sites could improve quality of data. 
	·  Expand survey area by periodically randomly selecting sites not surveyed
	
	

	Fifteen Mile Creek

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	·  No current monitoring for juvenile or adult detailed life history information because no access point for handling fish.
	·  Poor
	·  If adult and juvenile traps were available all life history information could be collected with certainty
	
	

	Deschutes West

	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
	· ODFW and WS developed Annual spawning escapement estimates developed by summing across three geographic areas, (Warm Springs River 1978-present) based on hatchery weir counts at RM 16; Shitike Creek 1982-present expansion from triple pass index redd counts, expansions for unsampled areas.  Main stem Deschutes above Trout Creek Counts from 1995 and 2001 used to develop ratio of redds to total population expanded from aerial counts).
· Abundance expanded by counting total redds and multiplying by 2.1 fish per redd.

· Warm Springs NFH counts steelhead at the barrier dam

· A re-introduction effort is underway Whychus Creek through mitigation FERC requirement for PGE.  Monitoring of adult abundance, distribution, juvenile migration and passage will be monitored Funded by PGE
	· Warm Springs River data is high quality

· Mainstem Deschutes spawner abundance is highly uncertain

· Shitike Creek estimates are moderately uncertain
· Essential population for recovery with greatest AP gap and most significant SSD impairment
	·  Better annual estimates of mainstem spawner abundance  either through
· Annual aerial redd counts in the mainstem or 

· Radio telemetry study of distribution and fall back rate in Deschutes of hatchery and natural fish

· Improve redd survey methodology in Shitike Creek or a more complete trap estimate
	
	· MOA will work to develop spawner abundance through counts at the dam and with spawning surveys above the WSNFH.

	Deschutes West

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

· Hatchery %

· Cohorts

· Harvest
	·  Age structure applied from a 2 year sample of 100 natural origin adults.
· Estimate of hatchery fraction that arrive at Warm Springs Hatchery.  All hatchery fish are removed from the Warm Springs River at WSH.
	· Warm Springs excellent for hatchery fraction.
· Age structure data is highly uncertain because it was based upon only 2 years sampled in the past.
	·  Need to CWT all hatchery fish not marked with an external mark

· Sample natural origin fish at Warm Springs Hatchery
	50.7
	· CTWSRO BiOp Accord MOA provides new monitoring for lower Deschutes steelhead production monitoring at $115,000/yr

	Deschutes West

	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
	· Screw trap operated in Warm Springs River by CTWSRO but data not available 
	· Difficult to distinguish between steelhead and rainbow juveniles
· No SAR estimates possible until resident anadromous ratio established

	· Morphometric and genetic data to differentiate the two life history forms 
	· 
	· Current MOA provides funding to differentiate resident from anadromous O. mykiss juveniles.

	Deschutes West

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

· Juvenile parr distribution
	· CTWSRO Current redd surveys provide some spatial structure, GIS Database being developed. 

· Summer snorkel surveys used to determine relative annual rearing densities of juvenile o.mykiss.
	· Redd survey estimates are moderately certain 

· Difficult to discern between steelhead and rainbow juveniles
· 
	· Morphometric and genetic data to differentiate the two life history forms 
	
	· MOA will work to develop spawner abundance through counts at the dam and with spawning surveys above the WSNFH.  Screw traps will monitor natural juvenile production in tributaries to Warm Springs river and Shitike Creek.

	Deschutes West

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· Data collected from dam counts and trapping operations

· Hatchery strays collected at Warm Springs Hatchery and Pelton trap for fish from other rivers
· CTWSRO Proposing to PIT tag wild juvenile O.mykiss outmigrating from Warm Springs River starting Fall 2009
	· Considerable uncertainty about the origin of the strays due to inconsistent marking of CWTs within the basin.

· Not certain whether electronic sampling is ongoing. No sampling in the fisheries or at the Pelton trap.

· PIT tag detection system at Sherars Falls with assist with this evaluation and expanded PIT tagging for Snake River Hatchery fish.

· Currently not PIT tagging hatchery fish within the west side population 
	· Access to more naturally produced steelhead at Wells dam.
	
	· MOA project will design and install a Video monitoring station on Shitike Creek.  Project will determine run timing in Shitike Creek

	Oak Springs Hatchery
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Summer Steelhead, Winter Steelhead (Clackamas River Stock), Winter Steelhead (Hood River Stock)

· PNOS =0.72

· PNI= Not available
	
	·  Need to CWT all hatchery fish not marked with an external mark
	50.7
	

	Warm Springs NFH

USFWS
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Raises Spring Chinook 

· Counts steelhead for estimate of Deschutes West 

· PNOS = 0.62

· PNI= Not available
	
	
	
	

	Round Butte Hatchery

ODFW


	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Summer Steelhead, Spring Chinook, and Brown Trout

· PNOS =0.72

· PNI= Not available

· Hatchery restoring steelhead upstream

· Significant hatchery strays
	
	
	
	

	Deschutes East

	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
	· 1990 to present expansions from single pass surveys in major tributary spawning areas Bakeoven, Buckhollow, and trout Creeks).  Unsampled area expansions developed from ICTRT intrinsic potential analysis. Total abundance estimated by expanding redds by 2.1 spawners per redd.

	· Data quality and certainty low to moderate because surveys are not probabilistic and are single pass surveys.
· Some sporadic double surveys but not usable

· No within population annual fish per redd estimates available.

· No estimate of mainstem spawners included in population estimate for population.


	·  EMAP style survey approach recommended by CSMEP

· Better annual estimates of mainstem spawner abundance  either through

· Annual aerial redd counts in the mainstem or 

· Radio telemetry study of distribution abd fall back rate in Deschutes of hatchery and natural fish

· Sustain the new data collection in Bakeoven and Buckhollow to estimates production

· Expand trapping in Trout Creek to provide better estimates of adult abundance
	
	· In 2009 adult weirs will be installed on Bakeoven and Buckhollow to estimate natural and hatchery origin abundance.  Future funding for operations in question.
· ODFW proposes funding comprehensive monitoring as submitted as part of the innovative projects for 2005 and for the 2007-09 solicitation

	Deschutes East

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

· Hatchery %

· Cohorts

· Harvest
	· Information obtained from hatchery traps and at Sherars Fall. 
· PHOS estimated from ad clips and unclipped proportion on spawner surveys

· No annual estimates of age structure.  Applied from two year study of 100 natural fish collected in Deschutes lower mainstem river 1970-71.
	· No estimate of mainstem spawners included in population estimate for population.

· Data quality and certainty low to moderate because surveys are not probabilistic and are single pass surveys.

· PHOS estimates are uncertain due to small samples on the spawning grounds
	· Need better monitoring of adult hatchery strays
· Comprehensive monitoring proposal submitted as part of the innovative projects for 2005 and for the 2007-09 solicitation
	
	· ODFW proposes funding comprehensive monitoring as submitted as part of the innovative projects for 2005 and for the 2007-09 solicitation

	Deschutes East

	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
	ODFW Trap in lower Trout Creek and provided estimates of smolt abundance BPA #199404200.
.
	·   Uncertain about quality of data (Eric will check )
· No SAR estimates available
· Good location for improving basinwide information of survival


	· Expand trapping and tagging to provide abundance estimates at all life stages and juvenile survival.
	
	

	Deschutes East

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

· Juvenile parr distribution
	· Current redd surveys are index surveys provide limited spatial structure but redd detection is variable between years depending upon flow and turbidity 

· No mainstem spawner distribution surveys either aerial or float
	· Data poor because they are non probabilistic and does not cover the range of spawning and no mainstem data.
	· Probabilistic redd counts including annual mainstem spawner surveys or using a periodic radio telemetry study
	
	

	Deschutes East

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· Data collected from dam counts and trapping operations

· Hatchery strays from other rivers

· USFWS monitoring DNA and other genetic information for entire Deschutes basin BPA # ? and PGE
	
	· Propose developing better GSI information for determining origin of steelhead.
	
	

	Crooked River

	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
	· A re-introduction effort is underway through mitigation FERC requirement for PGE.  Monitoring of adult abundance, distribution, juvenile migration and passage will be monitored Funded by PGE 
	
	
	
	

	Crooked River

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

· Hatchery %

· Cohorts

· Harvest
	·  Population extirpated
· A re-introduction effort is underway through mitigation FERC requirement for PGE.  Monitoring of adult abundance, distribution, juvenile migration and passage will be monitored Funded by PGE
	
	
	
	

	Crooked River

	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 re-introduction effort is underway through mitigation FERC requirement for PGE.  Monitoring of adult abundance, distribution, juvenile migration and passage will be monitored Funded by PGE 
	
	
	
	· PGE / CTWSRO FERC license required development of a new population by releasing fry into the subbasin tributaries.  Screw traps at the mouth and a fish collection facility at round butte dam will enumerate steelhead production in this subbasin.

	Crooked River

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

· Juvenile parr distribution
	· Extirpated   

· A re-introduction effort is underway through mitigation FERC requirement for PGE.  Monitoring of adult abundance, distribution, juvenile migration and passage will be monitored Funded by PGE
	
	
	
	· PGE / CTWSRO FERC license required to pass adults through implementing the steelhead reintroduction plan.

	Crooked River

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· A re-introduction effort is underway through mitigation FERC requirement for PGE.  Monitoring of adult abundance, distribution, juvenile migration and passage will be monitored Funded by PGE 
	
	
	
	· PGE/ CTWSRO FERC license requirement data will be collected 2010 and above.

	Rock Creek

	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
	· Some monitoring of redds is done intermittently

· Minimum escapement estimates calculated by YIN  per BPA #200715600 $100K/yr
	
	
	
	· YN obtained expanded funding under BPA #200715600 at $  for fish assessment work per BiOp Accord MOA

	Rock Creek

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

· Hatchery %

· Cohorts

· Harvest
	None
	
	
	
	

	Rock Creek

	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
	None
	
	
	
	

	Rock Creek

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

· Juvenile parr distribution
	· Presence absence information only 
	· Data inadequate
	· PIT tagging studies to estimate juvenile steelhead distribution, migration patterns, future survival estimates
	
	

	Rock Creek

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	· DNA samples taken per  BPA #200715600 $100K/yr
	
	
	
	


