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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.

Three populations of Snake River fall Chinook salmon were identified by the ICTRT.  Two of the populations (Marsing Reach and Salmon Falls) were extirpated with the construction the Hells Canyon Dam Complex.  Access to those areas remains blocked.  The extant population (Lower manistem) consists of two primary spawning aggregates (mainstem Snake River and Clearwater River)  and 6 minor spawning aggregates (Tucannon River, Grande Ronde River, Imnaha River, Salmon River, South Fork Clearwater River, and Selway River). 
Three hatchery programs artificially propagate endemic Snake River fall Chinook. Two (Lyons Ferry Hatchery and Idaho Power Company) of the programs are mitigation for lost production. The third (Nez Perce Tribal Hatchery) is an integrated program aimed to increase harvest and natural origin abundance via supplementation.   Fish are released at two different life stages (subyearling and yearling smolts).   Releases occur at 10 release locations.   The three programs are highly coordinated in their operations, including broodstock collection at Lower Granite dam and fish transfers between facilities.  Several out of basin hatchery facilities are utilized (Irrigon and Umatilla) in addition to the in basin facilities and acclimation sites.  Marking of hatchery-origin fish is guided by a Snake River Basin Fall Chinook Salmon Production Program Marking Justification white paper.  Mark types and quantities have been adopted under the 2008 - 2017 US vs Oregon Management Agreement.  At full production levels, 76% of the hatchery produced fish are marked in some manner, 47% are marked with an adipose fin clip.

Adult abundance is estimated via window counts at Ice Harbor, Little Goose, and Lower Granite Dams, trapping at Lower Granite Dam, redd counts in all spawning aggregate areas, and direct counts at fish ladders.  Window counts are not a census.  Counts are typically for 16 hours sampling periods.  It is assumed that no (very little) fish passage occurs during night hours.  Counts are reported without any associate accuracy and precision; they are commonly perceived and utilized as census.   Adult trapping at Lower Granite Dam supports collection broodstock (both hatchery and natural origin) and estimates of age and origin via run-reconstruction efforts.  Run-reconstruction estimates were started in 2003.  A static stratified trapping rate is established pre-season annually, typically in the range of 8-20%.  Some in-season adjustments may occur to accommodate fish handling limitations. It should be noted that Lower Granite Dam estimates do not encompass the entire mainstem Snake River population of fall Chinook salmon.  Multiple pass extensive area aerial redd count surveys were initiated in 1988.  Underwater camera observation of deepwater redds supplements aerial counts in the mainstem Snake spawning aggregate.  Carcass recovery is limited due to the large river size and only occurs in the Clearwater River portion of the population.   Redd counts characterize distribution. 
Determination of wild and hatchery origin of unmarked fall Chinook relies on scale analysis.  Using scale analysis and run reconstruction and estimates of the proportion of wild and hatchery spawners is available for the entire ESU through adult sampling at Lower Granite Dam and from carcass recoveries in the Tucannon River.   Age-structure of spawners estimated from scale samples and known marks of hatchery releases are obtained from sub-samples at Lower Granite Dam and from carcass recoveries in the Tucannon River for the entire ESU.   Sex ratio of spawners estimated the same as for age-structure data.

Harvest of Snake River fall Chinook salmon occurs in ocean, mainstem, and in limited tributary fisheries.  Ocean and mainstem Columbia River fisheries have been mostly non-selective, although efforts are underway to move to selective sport fisheries in mainstem and tributary areas.    

Abundance and distribution information of juveniles is limited.  Abundance information of wild juveniles is not available for any spawning aggregate.   Collection of juveniles does occur at three of the four Snake River dams and fish guidance efficiencies are estimated.  However, Snake River fall Chinook exhibit diverse juvenile life history patters with prolonged emigration (May through April) with smoltification as both subyearlings and yearlings.   This diversity combined with inability to run hydro-facility fish collection systems during the winter precludes estimation of juvenile abundance and absolute juvenile survival.   PIT tags implanted in hatchery release groups can provide survival information for general production subyearling and yearling releases.  Survival information for PIT tagged wild is limited to the Clearwater River and the upper and lower Snake River spawning aggregates.  However, estimates of survival for wild, surrogate hatchery production, and Nez Perce Tribal Hatchery subyearling production must be characterized as combine probability of emigration and survival.  Distribution information is available for the Clearwater River and for the upper and lower Snake River through beach seining.  

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, , and others.

This evaluation was especially influenced by the participation of the Washington Department of Fish and Wildlife, Idaho Power Company, US Fish and Wildlife Service, Idaho Fish and Game,  and Nez Perce Tribe.

	MPG Population
	Primary Indicator

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

	Lower Mainstem & other accessible tributaries

	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
	· Window Counts at Ice Harbor, Little Goose, and Lower Granite Dams are funded by USACE ??? and conducted by WDFW????
· Adult trapping (stratified subsample) at Lower Granite Dam lead by NOAA with additional staff support from WDFW (LSRCP funded), IDFG (199107300) and NPT (199801004). Information is uploaded from the Lower Granite Dam (LGD) counts to the Army Corps web site is then obtained by other organizations, such as USFWS, FPC, Streamnet, etc., and then other agencies use this information for their reports.
· Run-reconstruction data analysis utilizes data from Lower Granite Dam adult trapping, CWT tag and other mark information from fish removed for hatchery broodstock at LGD.  Staff involved include TAC representatives (primarily USFWS and CRITFC), WDFW (LSRCP M&E), and NPT (198335003 and 199801004).  

· Aerial multiple pass Fall Chinook salmon redd surveys are conducted cooperatively by biologists from the Idaho Power Company (IPC direct funded), Nez Perce Tribe (198335003, 199801004, and BLM subcontract), U.S. Fish and Wildlife Service (199801003), Washington Department of Fish and Wildlife (LSRCP M&E), and Pacific Northwest National Laboratory (USACE W-912N-06-D-0005).  Redd counts are used as an index of spawner abundance. Surveys. Surveys were started in 1988. 
· Snake basin harvest monitoring conducted by WDFW, NPT, and IDFG (200206000, ????????????? 

· Additional broodstock are collected at Nez Perce Tribal Hatchery and are directly enumerated
· 
	·  Window counts are unadjusted for fall back, unmarked hatchery production, and does not include fish removed for broodstock at Lower Granite Dam.
· Window counts estimates based on 16, 50 minute count periods and expanded by 1.2 to account for 16, 10 minute breaks. Window Counts are not census and have unknown accuracy and precision. 
· Counts assumed to be biased low due to lack of sampling during night time period.
· Run-reconstruction at Lower Granite Dam had a CV of 1.4% in 2007. 
· LGD window counts of total fall Chinook averaged 97% (range 72-130%) of the run-reconstruction estimates; window counts of adults (excluding jacks) averaged 87% (range 80-101%) of the run-reconstruction estimates; window counts of jacks averaged 140% (62-305%) of run-reconstruction estimates. Correlation of window counts to run-reconstruction of escapement upstream of LGD for all fish, adults only, and jacks only resulted in r2 values of 66, 86, and 54% respectively. Redd counts have unknown accuracy and precision, but have exhibited fairly consistent fish per redd estimates for areas upstream of LGD.  Surveys attempt to cover all possible spawning areas.  Aerial surveys are unable to detect deep water redds. Deep water redds surveys using underwater video are only conducted in the mainstem Snake River.

· Fall rains frequently preclude some of the redd count passes. In some years turbid and high water conditions at extend through the end of spawning resulting in incomplete redd count enumeration (low bias).  
· Prespawning mortality rates unknown.
· Incidental hook and release mortality rates associated with steelhead fishery unknown. 

· Tribal in-basin harvest estimates CV are ????

· Sport in-basin harvest estimate CV are ??
	·  Timely completion of run-reconstruction and better distribution and availability of estimates. 
· Assessment of deep water redds throughout entire spawning distribution. 
· Formal integration of widow counts and run-reconstruction data to provide best possible population status description.
· Inclusion of nigh time passage in escapement estimates.
· Estimates of natural  prespawan mortality, direct removals, and direct harvest, and indirect hook and release mortality needed to convert escapement to spawner abundance.  
	 50
	· Dedicated funding of staff to support run-reconstruction.
· Adult counting weir for fall Chinook operated by NPT on upper SF Clearwater (planned under project 198335003 for 2009 operations).
· Establish centralized/web-accessible database for Snake River Fall Chinook salmon run-reconstruction.

· Contduct nighttime window counts.  Could utilize underwater video and post season adjustment (may also support essential lamprey monitoring need). 

· Conduct deep water redd surveys in Clearwater and Salmon River spawning aggregates.    

· Hook and release mortality small-scale study. 


	Lower Mainstem & other accessible tributaries

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

· Hatchery %

· Cohorts

· Harvest
	·  Adult trapping (stratified subsample) at Lower Granite Dam lead by NOAA with additional staff support from WDFW (LSRCP funded), IDFG (199107300) and NPT (199801004). Information is uploaded from the Lower Granite Dam (LGD) counts to the Army Corps web site is then obtained by other organizations, such as USFWS, FPC, Streamnet, etc., and then other agencies use this information for their reports.
· Run-reconstruction data analysis utilizes data from Lower Granite Dam adult trapping, CWT tag and other mark information from fish removed for hatchery broodstock at LGD.  Staff involved include TAC representatives (primarily USFWS and CRITFC), WDFW (LSRCP M&E), and NPT (198335003 and 199801004).
· Determining origin and age of unmarked fish uses scale pattern analysis conducted and funded  by WDFW. 
· Mainstem harvest monitoring of sport fisheries (WDFW and ODFW PSMFC funded projects??????????)

· Zone 6 Treaty harvest monitored under 200206000??????????

· Snake basin harvest monitoring conducted by WDFW, NPT, and IDFG (200206000, ????????????? 
· 
	· Identification of natural fish origin vs unmarked hatchery fish production based on scale pattern analysis very imprecise.
· Tribal harvest estimates CV are ????

· Sport fishery direct harvest estimate and incidental hook and release mortality CV are ??
	·  Improved precision on unmarked fish origin determinations
· Improved certainty of  harvest estimates

· 
	
	· WDFW proposes to complete a reproductive fitness study of hatchery origin and natural origin fall Chinook in the lower Snake tributaries $150,000/yr
· Nez Perce Harvest Monitoring (200206000), Expansion to include Fall Chinook and Steelhead fisheries $250,00/yr
· 100% marking of hatchery production with thermal marking of otoliths.  Assessment of equipment (water chillers/heaters) occurring for Lyons Ferry and Nez Perce Tribal hatcheries. 


	Lower Mainstem & other accessible tributaries

	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
	· Wild fall Chinook salmon subyearlings and hatchery subyearlings are PIT and radio tagged, acclimated, or tagged and released directly into Snake River to determine survival and migration timing  USFWS BPA #199102900  $499,731/yr
· Natural fall Chinook juveniles are captured and PIT tagged in the Snake and Clearwater aggregates to estimate combined probability of survival and emigration, and to describe life history characteristics (migration timing) (198335003, USACE funding to USFWS, NOAA, and NPT).
· NPT 
· 
	Estimates of juvenile abundance are biased low due to prolonged emigration period and emigration during winter period when fish bypass/dection facilities are inoperable. 
	·  Extended Fish By-pass Facility Operation Period, winter expansion 
· 
	
	 

	Lower Mainstem & other accessible tributaries

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

· Juvenile parr distribution
	· Fall Chinook salmon redd surveys are conducted cooperatively by biologists from the Idaho Power Company, Nez Perce Tribe, U.S. Fish and Wildlife Service, and Washington Department of Fish and Wildlife .  There have been twenty years of intensive, cooperative aerial surveys on the Snake River and most major tributaries above Lower Granite Dam and sixteen years for ground surveys in tributaries downstream of Lower Granite Dam.  NPT Spawning distribution of fall Chinook (BPA 199801003, 198335003, BLM, IPC)
· USGS are tagging a total of 4,000 subyearling fall Chinook salmon with an acoustic transmitter and then are tracked in the reservoirs of the Snake River using 5 fixed-location hydrophone arrays BPA #200203200  $1,672,000/yr
· UofI with USACE funding assessing juvenile distribution and habitat use in resiviour areas speccifcally assocated with dredge spoils. 

	·  
	Description of juvenile rearing in mainstem Columbia above and below Bonneville dam 
	
	 

	Lower Mainstem & other accessible tributaries

	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· DNA


	·  Age estimated vial scale patter analysis and known age tags (PIT and CWT) from fish subsampled at Lower Granite Dam trap and hatchery ladder collections.  
· Size and age at emigration 
· 
	·  Fish age based on scale pattern analysis validated as accurate and precise via CWTs. 

	· Role of juvenile life history diversity (prolonged emigration and ocean entry as subyearlings and yearlings). 
	
	 

	Marsing Reach

	Adult Abundance 
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites. 
	none
	· s. 

· 
	· 
	·  
	· 
	·  

	Marsing Reach

	Adult Productivity
	Adult/Adult ratio with low σ2
	· None
	· 
	· 
	· 
	· 
	·  

	Marsing Reach

	Juvenile Productivity
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None
	· 
	
	·  
	· 
	· 

	Marsing Reach

	Spatial Distribution
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None
	
	·  
	·  
	· 
	·  

	Marsing Reach

	Species Diversity
	Extirpated.

· Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None
	·  
	·  
	·  
	· 
	·  

	Salmon Falls

	Adult Abundance 
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	None
	· 
	· 
	·  
	· 
	·  

	Salmon Falls

	Adult Productivity
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None
	· 
	· 
	· 
	· 
	·  

	Salmon Falls

	Juvenile Productivity
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None
	· 
	
	·  
	· 
	·  

	Salmon Falls

	Spatial Distribution
	Extirpated.

Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None
	· 
	·  
	·  
	· 
	·  

	Salmon Falls

	Species Diversity
	Extirpated.

· Passage remains blocked by Hells Canyon Complex Hydro-facilites.
	· None

	·  
	·  
	·  
	· 
	·  

	Lyons Ferry Hatchery

WDFW

LSRCP
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 
	· 
	· 
	· 
	· 
	· 
	· 

	Nez Perce Tribal Hatchery 
	
	· 
	· 
	· 
	· 
	· 
	· 
	· 

	Oxbow Hatchery, operated by IDFG, funded by Idaho Power Company
	
	· 
	· 
	· Rears 200,000 fall Chinook for release as sub-yearlings.  Eggs are obtained from adults spawned at Lyons Ferry Hatchery.

· Yearlings (50-70 per pound) are released in the Snake River at Hells Canyon Dam.

· 100% adipose clipped.

· About 15,000 PIT-tagged and 185,000 CWT.
	· 
	· 
	· 
	· Modifications to the trap are needed so fall Chinook can be sorted from steelhead.

· Water temperatures at facility may prevent holding of adults prior to spawning  (if in the future eggs are obtained from adults that return to this site)

	Umatilla Hatchery, ODFW, located in Irrigon, OR
	
	· 
	· 
	· Rears 800,000 fall Chinook for release as sub-yearlings.  Fish are released in the Snake River at Hells Canyon Dam.
· Eggs are obtained from adults spawned at Lyons Ferry Hatchery.

· 100% adipose clipped.

· About 55,000 PIT-tagged and 200,000 CWT
	· 
	· 
	· 
	· 


