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	DQO STEPS
	INTERIOR COLUMBIA WILD UNLISTED SPRING CHINOOK SALMON IN OREGON
	Policy

Inputs1 (()

	1. State the Problem

	Problem:
	· Ensure native populations within Oregon Stock Management Units are “Not At Risk” (see Oregon Native Fish Conservation Policy, OAR 635-007-0507 and OAR 635-007-0505 (6) & (7); http://www.dfw.state.or.us/fish/nfcp/ 
· Maintenance of naturally produced fish in order to provide substantial ecological, economic and cultural benefits to the citizens of Oregon.
· Sustenance of opportunities for fisheries consistent with the conservation of naturally produced fish and responsible use of hatcheries.
	

	Stakeholders:


	States—Oregon.
Tribes—Confederated Tribes of the Warms Springs Reservation of Oregon (CTWSRO), Confederated Tribes of the Umatilla Indian Reservation.
Federal—NOAA, USFWS, USFS, BLM, BOR, BPA, USACE, USDA
Intergovernmental—Columbia River Compact Agencies of Oregon and Washington, CBFWA, CRITFC, PFMC, PSC, NPCC.
Other—Conservation groups, fishers (tribal, commercial, sport), landowners, upland land users (ranchers, farmers, municipalities, state and county governments), water users (agricultural, industrial, municipal), watershed councils.
	

	Non-technical Issues:
	Interagency coordination, fiscal constraints, legal constraints, land ownership and access.
	

	Conceptual Model:
	Life history models.
	

	2. Identify the Decision

	Principal Questions:
	· Does the population still exist and is it not at risk of extinction in the near future?
· Do the naturally produced members of a population occupy at least 50% of the predevelopment habitat in at least three of the last five years?

· Is the number of naturally-produced fish that survive to spawn greater than 25% of average abundance of naturally-produced spawners over the last 30 years in at least three of the last five years?

·  Is the intrinsic rate of population increase at least 1.2 naturally-produced adult offspring (that survive to spawn) per natural spawner in three of the last five years when total abundance was less than the average abundance of naturally-produced spawners over the last 30 years?
	

	Alternative Actions:


	· If status is “Not at Risk”, then continued conservation management and potential for in-basin harvest.
· If status is “Potentially at Risk” or “At Risk”, then recovery strategies (i.e., more restrictive management strategies at one or more points in the life history that remove key limiting factors and threats).
	(

	Decision Statements:


	· Is population status of Interior Columbia Wild Unlisted Spring Chinook in Oregon sufficient to justify in-basin harvest?
· Are additional management actions required to meet Oregon, regional, and NPCC SAR goals and other status and trends metrics?
	(

	3. Identify the Inputs

	Information Required:
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	Sources of Data:

(see Appendix A, B, C, and E)
	State, tribal, and federal programs currently collecting monitoring data on wild spring Chinook salmon production from the Deschutes and John Day subbasins.
	

	Quality of Existing Data:

(for details see Appendix D)


	· All existing wild Mid Columbia spring Chinook populations in Oregon have redd surveys that cover the majority of spawning areas and allow for status and trend assessments associated with several VSP metrics.
· Juvenile out-migrants in the John Day Basin have been PIT tagged since 1998 at sufficient levels (average 4,200 per year) to calculate smolt-to-adult return rates (SARs) for three populations in aggregate.
· No direct abundance measurements are done in the John Day Basin because spring Chinook salmon populations are managed as wild populations with no artificial production.  The wild Deschutes River population is managed in tandem with an integrated hatchery program, and abundance of natural-origin fish is monitored at an efficient adult trap near the down-most extent of natural spawning habitat.

	

	New Data Required:


	· With no trapping facilities for natural origin spring Chinook in the John Day Basin there is uncertainty in the appropriate fish per redd expansion multiplier.  Mark recapture methods, such as PIT tags, could be evaluated as a potential method to provide this information.

· A PIT tagging effort is needed for the Deschutes River population if SARs are to be monitored with higher accuracy and precision.
· Estimates of Columbia mainstem harvest rates are not population-specific.
· The EMAP sampling program for juvenile abundance, distribution, and habitat condition needs to continue and be better supported in the John Day Basin.
	

	Analytical Methods:


	IC-TRT rules and criteria for combining measures of abundance, productivity, spatial structure, and diversity.
	(

	4. Define the Boundaries

	Target Populations:
	Mid Columbia Spring Chinook:  Deschutes River, Middle Fork John Day, Upper Mainstem John Day, and North Fork John Day populations.
	

	Spatial Boundaries (study):
	Population, MPG, and ESU levels for Spring Chinook within the Deschutes and John Day basins.  Mainstem Columbia River, estuary, and ocean for survival monitoring.
	(

	Temporal Boundaries (study):
	· Status data evaluated over generations from annual abundance data and generational productivity data, summarized as 20 and 10-year geometric means. Spatial structure and diversity data collected and summarized at various intervals, depending on the metric.  
· Abundance and distribution of juveniles and habitat condition sampled annually in the John Day Basin.
	(

	Practical Constraints:


	Legal and logistical issues with access, permits, and interagency coordination across jurisdictional boundaries.  
	(

	Spatial Boundaries (decisions):
	Decisions made at level of populations and the ESU, but are dependent on information from each of the component populations.
	(

	Temporal Boundaries (decisions):
	IC-TRT rules for abundance and productivity require historical data, and 10-year series of annual data.  IC-TRT rules require spatial structure and diversity data collected at various intervals.  
	

	5. Decision Rules (IC-TRT Rules)

	Critical Components and Population Parameters:
	Two metrics (A/P and SS/D) are used to assess the status of each population. A/P combines abundance and productivity VSP criteria using a viability curve.  SS/D integrates 12 measures of spatial structure and diversity.  
	(

	Critical Action Levels (Effect Sizes):


	Risk categories are assigned at the population level for A/P using a 5% risk criterion to define viable populations.  Populations scored as moderate or high risk in A/P criteria cannot meet viable standards, while populations at high risk for the 12 SS/D measures cannot be considered viable.  
	(

	If-Then Decision Rules:

IC-TRT Draft
	MPG-level Viability Criteria:  

  Low risk (viable) MPGs meet the following six criteria:

1.  One-half of the populations historically within the ESU (with a minimum of two populations) must meet minimum viability standards.

2.  All populations meeting viability standards within the ESU cannot be in the minimum viability category; at least one population must be categorized as meeting more than minimum viability requirements.

3.  The populations at high viability within an MPG must include proportional representation from populations classified as “Large” or “Intermediate” based on their intrinsic potential.

4.  Populations not meeting viability standards should be maintained with sufficient productivity that the overall MPG productivity does not fall below replacement (i.e. these areas should not serve as significant population sinks).

5.  Where possible, given other MPG viability requirements, some populations meeting viability standards should be contiguous AND some populations meeting viability standards should be disjunct from each other. 

6.  All major life history strategies (i.e. adult “races,” A-run/B-run, resident and anadromous) that were present historically within the MPG must be present and viable.

.  

ESU-level Viability Criteria:

1.  All extant MPGs and any extirpated MPGs critical for proper functioning of the ESU must be at low risk.

2.  ESU’s that contained only one MPG historically must meet the following criteria:

a.  Two-thirds or more of the populations within the MPG historically must meet minimum viability standards; AND

b. Have at least two populations categorized as meeting more than minimum viability requirements.

*Note: These populations are not ESA-listed, and formal ICTRT VSP analyses have not been conducted as were done for the ESA-listed populations in the Interior Columbia Domain.
	(

	Consequences of Decision Errors:


	Incorrectly concluding that conservation criteria are being achieved:

· Decisions to relax management restrictions increase risks to the ESU

Incorrectly concluding that conservation criteria have not been achieved: 

· Minimal biological impact given that decisions do not relax management restrictions

· May over-invest in intensity of monitoring efforts 

· Unnecessary restrictive management measures

· Loss of harvest opportunity
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	Appendix A. Summary of monitoring activities used to assess spring Chinook salmon status and trends in the Oregon Mid Columbia spring Chinook stock management unit.
	Mid Columbia spring Chinook in Oregon

	Data need
	Method/Description
	Deschutes
	Middle Fork John Day
	Upper Mainstem John Day
	North Fork John Day

	Abundance of adults
	A1
	census weir (number)
	X(1)
	
	
	

	
	A2
	weir w/Mk. Recap. (number)
	
	
	
	

	
	A3
	weir w/o MR (number)
	
	
	
	

	
	A4
	MR survey, no weir
	
	
	
	

	Abundance and distribution of redds
	B1
	Index-multi
	?
	X
	X
	X

	
	B2
	Index-once
	?
	X
	x
	x

	
	B3
	Index-multi + expanded probabilistic
	?
	x
	x
	x

	Age structure of spawners
	C1
	Tags (CWT, PIT)
	a
	X
	X
	X

	
	C2
	Hard parts, scales
	X
	X
	X
	X

	
	C3
	Length at age
	X
	X
	X
	X

	
	C4
	Basinwide estimate
	
	X
	X
	X

	Origin of spawners
	D1
	Marks , weirs (number)
	X(1)
	
	
	

	
	D2
	marks, remote sense
	b
	b
	b
	B

	
	D3
	marks, carcasses
	
	x
	x
	X

	Sex ratio of spawners
	E1
	Carcass survey
	?
	x
	x
	X

	
	E2
	Weirs (number)
	X(1)
	
	
	

	
	E3
	Remote sense
	
	
	
	

	Abundance and spatial distribution of juveniles/smolts
	F1
	Juvenile trap (number)
	X(1)
	X(1)
	X(1)
	

	
	F2
	Electrofish
	?
	x
	x
	X

	
	F3
	Snorkel survey--random
	?
	X
	x
	X

	
	F4
	Snorkel survey--fixed 
	?
	x
	x
	X

	
	F5
	Presence/absence
	?
	x
	x
	X

	Survival of juveniles/smolts
	G1
	mark-recapture
	c
	x
	x
	X

	
	G2
	egg deposition to smolt trap
	?
	x
	x
	X

	Age structure of juveniles/smolts
	H1
	Juvenile trap
	X
	x
	x
	X

	
	H2
	other in-river sampling 
	?
	x
	x
	X

	
	
	
	
	
	
	

	a = hatchery fish only.

	b= from past radio telemetry studies by University of Idaho.

	C = to estimate trap efficiency
	
	
	
	

	
	
	
	

	
	
	
	
	
	


Deschutes Spring Chinook

A1. A hatchery program was established on the Warm Springs River in the 1970’s.  A barrier dam is operated to collect hatchery broodstock and unmarked fish and Warm Springs hatchery-origin stock are enumerated and passed upstream to spawn naturally.  The majority of natural spawning occurs upstream of the barrier.  Nominal spawning occurs in Shitike Creek, a small Deschutes River tributary upstream of the Warm Springs River.
B1. Spring Chinook redd surveys have been conducted by CTWSRO in the Warm Springs River and Shitike Creek concurrently with operation of Warm Springs National Fish Hatchery (WSNFH).  In the Warm Springs River, surveys are conducted both below WSNFH barrier and upstream.  Whether they are conducted multiple times was not investigated yet.
C1-C3.  Unmarked fish released upstream of WSNFH are sampled for biological information.
D1.  Only unmarked fish and known origin hatchery (Warm Springs stock) are released upstream of WSNFH.  
D2.  University of Idaho (Chris Peery) has conducted radio telemetry studies that provide some information on straying of salmon and steelhead into the Deschutes River.
E1-E2.  Biological information is collected from fish released upstream of WSNFH.  Whether carcasses are sampled during spawning ground surveys was not investigated yet.
F1-F5.  A smolt trap has been operated annually in the lower Warm Springs River since the 1970’s and more recently one in Shitike Creek.
G1-G2.  Egg-to-smolt survival could be estimated from egg deposition estimated for spawners upstream of WSNFH and abundance of out migrating smolts estimated at the trap. 
H1-H2. See F1-F5.

Middle Fork John Day Spring Chinook

B1-B3.  Single-pass ground spawning surveys have been conducted in index areas since 1959.  Lindsay et al. (1986) conducted extensive investigations of John Day Basin spring Chinook salmon, 1978 – 1985, that included surveying multiple times and in areas beyond the index areas.  Beginning in 1998, surveys of areas beyond the historical index areas and times were resumed.  Contemporary surveys represent an area census of known spawning habitat, are conducted multiple times each year, and additional survey sites are randomly selected along the periphery of known spawning habitat (Wilson et al. 2008).
C1-C4.  Age structure is determined by analyzing scales collected from carcasses during spawning ground surveys.  Information from PIT tag interrogations at main stem Columbia dams could also be used to estimate age structure.  Lengths of carcasses are measured and recorded at the population level.
D2-D3.  Starting in 2007-2008, PIT tag detection arrays were installed near the mouth of the lower John Day River.
E1.  See C1-C4.

F1.  A rotary screw trap has been operated on the Middle Fork John Day River since 2002 at river kilometer (rkm) 24.  Fish are measured for length, age is estimated, information to monitor a condition factor is collected, and PIT tags are applied.  Trap efficiency is routinely estimated by releasing marked fish upstream of the trap and monitoring numbers of recaptures.
F2-F5. Snorkel and electrofishing surveys have been conducted following an EMAP sampling protocol since 2004 (James et al. 2007).

G1-G2.  Egg-to-smolt survival could be estimated from eggs per redd assumptions and out migrating smolt abundance estimates, 1978-1982 and 1999 to present.

H1. See F1-F5.

H2.  Seining has been used to sample juvenile out-migrants since 1999 downstream of the confluence of the North Fork and the mainstem John Day River.  This sampling is not population-specific.  Unless fish were previously marked upstream, the information collected represents the three populations in aggregate.

Upper Mainstem John Day Spring Chinook

B1-B3.  Single-pass ground spawning surveys have been conducted in index areas since 1959.  Lindsay et al. (1986) conducted extensive investigations of John Day Basin spring Chinook salmon, 1978 – 1985, that included surveying multiple times and in areas beyond the index areas.  Beginning in 1998, surveys of areas beyond the historical index areas and times were resumed.  Contemporary surveys represent an area census of known spawning habitat, are conducted multiple times each year, and additional survey sites are randomly selected along the periphery of known spawning habitat (Wilson et al. 2008).  In recent years, permission to access privately owned spawning habitat has been denied, making it difficult to estimate the season total level of spawning activity.

C1-C4.  Age structure is determined by analyzing scales collected from carcasses during spawning ground surveys.  Information from PIT tag interrogations at main stem Columbia dams could also be used to estimate age structure.  Lengths of carcasses are measured and recorded at the population level.

D2-D3.  Starting in 2007-2008, PIT tag detection arrays were installed near the mouth of the lower John Day River.

E1.  See C1-C4.

F1.  Two rotary screw traps have been operated on the upper mainstem of the John Day River since 2004 at rkm 352.

F2-F5. Snorkel and electrofishing surveys have been conducted following an EMAP sampling protocol since 2004 (James et al. 2007).

G1-G2.  Egg-to-smolt survival could be estimated from egg deposition and out migrating smolts, 1978-1982 and 1999 to present.

H1. See F1-F5.

H2.  Seining has been used to sample and PIT tag juvenile out-migrants since 1999 downstream of the confluence of the North Fork and the mainstem John Day River.  This sampling is not population-specific.  Unless fish were previously marked upstream, the information collected represents the three populations in aggregate.

North Fork John Day Spring Chinook

B1-B3.  Single-pass ground spawning surveys have been conducted in index areas in the Granite Creek system (tributary to North Fork John Day River) since 1959 and in the mainstem of the North Fork since 1964.  Lindsay et al. (1986) conducted extensive investigations of John Day Basin spring Chinook salmon, 1978 – 1985, that included surveying multiple times and in areas beyond the index areas.  Beginning in 1998, surveys of areas beyond the historical index areas and times were resumed.  Contemporary surveys represent an area census of known spawning habitat, are conducted multiple times each year, and additional survey sites are randomly selected along the periphery of known spawning habitat (Wilson et al. 2008).

C1-C4.  Age structure is determined by analyzing scales collected from carcasses during spawning ground surveys.  Information from PIT tag interrogations at main stem Columbia dams could also be used to estimate age structure for the three populations in aggregate.  Lengths of carcasses are measured and recorded at the population level.

D2-D3.  Starting in 2007-2008, PIT tag detection arrays were installed near the mouth of the lower John Day River.

E1.  See C1-C4.

F1.  Juvenile out-migrants were sampled and PIT tagged in 2006 at rkm 26.
F2-F5. Snorkel and electrofishing surveys have been conducted following an EMAP sampling protocol since 2004 (James et al. 2007).

G1-G2.  Egg-to-smolt survival could be estimated from egg deposition and out migrating smolts, 1978-1982 and 1999 to present.

H2.  Seining has been used to sample and PIT tag juvenile out-migrants since 1999 downstream of the confluence of the North Fork and the mainstem John Day River.  This sampling is not population-specific.

	Appendix B.  Summary of monitoring activities in the Oregon Mid Columbia spring Chinook Stock Management Unit.
	
	

	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Population
	Number of Screw Traps
	Fixed snorkel surveys
	Random snorkel surveys
	Number of hatchery weirs
	Number of Temporary Weirs
	Redd count surveys

	
	
	
	
	
	
	index-multi
	index-one
	random, probabalistic, or rotating panel
	periodic-spot check

	Spring Chinook, Oregon Mid Columbia
	
	
	
	
	
	
	
	
	

	Deschutes
	
	
	
	
	
	
	
	
	

	Warm Springs
	1
	?
	?
	1
	?
	?
	?
	
	

	Shitike Creek
	
	?
	?
	
	1
	?
	?
	
	

	 
	
	
	
	
	
	
	
	
	

	Middle Fork John Day River
	1
	
	yes
	0
	0
	yes
	yes
	Yes (area census)
	Yes

	
	
	
	
	
	
	
	
	
	

	Upper Mainstem John Day River
	1 (double)
	
	yes
	0
	0
	yes
	yes
	Yes (area census)
	Yes

	 
	
	
	
	
	
	
	
	
	

	North Fork John Day River
	1
	
	yes
	0
	0
	yes
	yes
	Yes (area census)
	Yes

	
	
	
	
	
	
	
	
	
	


Appendix C. 
Wild spring Chinook salmon PIT-tagged in the John Day Basin
Table C1.
Summary of the number of wild spring Chinook salmon PIT-tagged in the John Day Basin, migration years 2000 - 2007.
	Release location
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	Average

	Mainstem seining (3-population aggregate)
	1,852
	3,893
	4,000
	6,106
	2,893
	2,499
	926
	1,533
	--

	Middle Fork trap
	--
	--
	--
	--
	599
	1,407
	1,154
	927
	--

	Upper Mainstem traps
	--
	--
	--
	--
	856
	1,795
	836
	1,447
	--

	North Fork trap
	--
	--
	--
	--
	--
	--
	494
	--
	--

	South Fork trap
	--
	--
	--
	--
	87
	93
	8
	149
	--

	Basin total:
	1,852
	3,893
	4,000
	6,147
	4,435
	5,749
	3,418
	4,056
	4,194


Appendix D.
Strengths and Weaknesses Assessment of recent and current spring Chinook monitoring in the Oregon Mid Columbia Stock Management Unit.

The assessment of spring Chinook monitoring in Oregon’s Mid Columbia Stock Management Unit was based on an Oregon Native Fish Status Report completed in 2005 (URL:  http://www.dfw.state.or.us/fish/ONFSR/  ).  At the time, an interim set of criteria to assess the conservation status of wild fish populations in Oregon, pursuant to direction provided by Oregon’s Native Fish Policy was used.  The criteria are generally similar to the ICTRT metrics (Interior Columbia Basin Technical Recovery Team, 2005).  Because the populations are not ESA-listed, the more formal and quantitative VSP assessment methods applied by the ICTRT have not been used yet for these populations.
Abundance and Productivity:

Deschutes River spring Chinook:  Abundance is based on 30 years of trapping data at WSNFH.  Some spawning occurs downstream of WSNFH and Shitike Creek, but at relatively low levels.  Ground spawning surveys are conducted both upstream and downstream of the dam.  Age structure is determined from scale samples collected from fish passed upstream of the hatchery barrier dam.  Sex ratio is also determined.  Efforts to monitor Deschutes River spring Chinook abundance and productivity are very good.  A potential weakness in estimating adult recruits to the spawning grounds is how well known prespawning mortality is between upstream passage and spawning.  As spring Chinook salmon reintroduced upstream of Round Butte Dam begin to return, the ability to distinguish those fish from wild lower Deschutes River fish will be important to monitor spawner origin and recruitment numbers in the basin.  Deschutes population SAR monitoring outside the Deschutes River to adjust Spawner to Spawner estimates for an A/P viability dataset does not occur.  SARs for the Warm Springs have been estimated using juvenile and adult trap observations in the Warm Springs River with relatively wide confidence intervals (personal communication, Bob Spateholts, CTWSRO).  Establishing and continuing PIT tagging of juvenile out-migrants would result in life cycle survival estimates with higher precision and accuracy.  Hatchery fish are coded-wire tagged and SARs for hatchery fish could potentially be developed.
Middle Fork John Day spring Chinook:  

Trends in abundance have been monitored through spawning ground surveys.  Index spawning ground surveys have been conducted since 1960.  Surveys were expanded both spatially and temporally, 1978 – 1985, and again since 1995.  Results of recent surveys are considered to represent a complete redd count.  All know spawning habitat is surveyed multiple times and peripheral areas are randomly surveyed annually.  A direct count of spawning adults is unavailable because hatchery weirs are not used in the John Day Basin.  Previous stock-recruitment assessments have assumed a three fish per redd average expansion factor or variable fish per redd rates from other populations in the Snake River Basin or in the Deschutes River (e.g., Lindsay et al. 1986; Jonasson  and Albaladejo, 1999; Schultz et al. 2008; Wilson et al. 2008).  Redd densities (redds per mile) have also been used to track abundance and productivity (ODFW 2005).  Trends in recruitment rely on carcass sampling during spawning ground surveys to determine age and hatchery fraction.  Abundance monitoring of redds is considered good.  Spawner abundance relies on out-of-basin or assumed fish per redd ratios.  PIT tagging has provided SAR estimates that could be used to adjust spawner to spawner estimates, but the time series is relatively short.
Upper Mainstem John Day spring Chinook:
Trends in abundance have been monitored through spawning ground surveys.  Index spawning ground surveys have been conducted since 1959.  Surveys were expanded both spatially and temporally, 1978 – 1985, and again in 1995 and since 1998.  Results of recent surveys are considered to represent a complete redd count.  All know spawning habitat is surveyed multiple times and peripheral areas are randomly surveyed annually.  A direct count of spawning adults is unavailable because hatchery weirs are not used in the John Day Basin.  Previous stock-recruitment assessments have assumed a three fish per redd average expansion factor or variable fish per redd rates from other populations in the Snake River Basin or in the Deschutes River (e.g., Lindsay et al. 1986; Jonasson  and Albaladejo, 1999; Schultz et al. 2008; Wilson et al. 2008).  Redd densities (redds per mile) have also been used to track abundance and productivity (ODFW 2005).  Trends in recruitment rely on carcass sampling during spawning ground surveys to determine age and hatchery fraction.  Abundance monitoring of redds is considered good.  Spawner abundance relies on out-of-basin or assumed fish per redd ratios.  In recent years, lack of access to privately owned spawning habitat has hampered the ability to estimate total numbers of redds.  PIT tagging has provided SAR estimates that could be used to adjust spawner to spawner estimates, but the time series is relatively short.
North Fork John Day spring Chinook:
Trends in abundance have been monitored through spawning ground surveys.  Index spawning ground surveys have been conducted in Granite Creek since 1959 and in the mainstem since 1964.  Surveys were expanded both spatially and temporally, 1978 – 1985, and again in 1995 and since 1998.  Results of recent surveys are considered to represent a complete redd count.  All know spawning habitat is surveyed multiple times and peripheral areas are randomly surveyed annually.  A direct count of spawning adults is unavailable because hatchery weirs are not used in the John Day Basin.  Previous stock-recruitment assessments have assumed a three fish per redd average expansion factor or variable fish per redd rates from other populations in the Snake River Basin or in the Deschutes River (e.g., Lindsay et al. 1986; Jonasson  and Albaladejo, 1999; Schultz et al. 2008; Wilson et al. 2008).  Redd densities (redds per mile) have also been used to track abundance and productivity (ODFW 2005).  Trends in recruitment rely on carcass sampling during spawning ground surveys to determine age and hatchery fraction.  Abundance monitoring of redds is considered good.  Estimating spawner abundance relies on out-of-basin or assumed fish per redd ratios.  PIT tagging has provided SAR estimates that could be used to adjust spawner to spawner estimates, but the time series is relatively short.
Spatial Structure and Diversity:

A.1.  Maintain natural distribution of spawning areas:  All of these Mid Columbia spring Chinook populations have redd surveys that cover the known spawning habitat that will allow for status assessments of the spatial structure metrics.  The historical and recent information should be adequate to assess the number and spatial arrangement of spawning areas; the spatial extent or range of the populations; and any increase or decrease in gaps or continuities between spawning areas.  However, for these unlisted populations, major and minor spawning areas have not been formally defined as was done by the ICTRT for ESA-listed salmon and steelhead populations in the Interior Columbia Domain (NOAA Fisheries, 2008; Carmichael 2006).
B1.  Maintain natural patterns of phenotypic and genotypic expression:  

Factor B.1.a.  Major Life History Strategies:  The potential exists to compare some of the observations of Lindsay et al. (1986) with monitoring observations from 1998 to present (e.g., Jonasson  and Albaladejo, 1999; Schultz et al. 2008; Wilson et al. 2008) including timing and distribution of adult holding and spawning, juvenile rearing behaviour, migration timing within the John Day Basin and the Columbia River, age at out-migration and return, etc.  If information prior to Lindsay et al. (1986) is required to establish an historical state, then assessing changes from historical to present status would likely need to be inferred from habitat modelling as was done for ESA-listed Oregon Mid Columbia steelhead and Snake River spring/summer Chinook salmon populations (NOAA Fisheries, 2008; Carmichael 2006).
Factor B.1.b. Phenotypic variation:  Current monitoring programs should provide adequate information about returning adults at a population scale.  The juvenile traps and seining activities are not all population-specific in the John Day Basin and trap operation has not been continuous in Shitike Creek in the Deschutes Basin.  If ongoing monitoring is supposed to reveal potential trends, some type of reference condition needs to be established.   

Factor B.1.c.  Genotypic variation:  By management design, hatchery-origin fish are allowed to spawn only at pre-determined numbers and proportions with the Warm Springs wild population in the Deschutes Basin (recently at rates less than 10%).  Carcass sampling in the John Day Basin yields CWT or other tag information on the rate of straying by hatchery fish, as long as the juvenile external mark rate (clipped adipose or other fins) is sufficiently high.  The observed rate of straying in the John Day Basin is very low (less than 1-2% over past multiple generations). 
B.2.  Maintain natural patterns of gene flow:  

Factor B.2.a.  Spawner Composition:  Handling and sampling adults at WSNFH and conducting carcass sampling in the John Day Basin provide information on presence of hatchery-origin fish. 

B.3.  Maintain occupancy in a variety of available habitat:  Spawning ground surveys cover the distribution of spawning adults.  Continuation of the EMAP sampling of juvenile fish and their habitat in the John Day Basin will provide information for this metric.  Implementing this approach and making effective use of recent monitoring data require a sustained commitment to annual monitoring over a long term.
B4.  Maintain integrity of natural systems (Avoid selectivity in anthropogenic activities):  Selectivity could result from management of the Columbia River hydrosystem, harvest practices, hatchery management, and habitat modification.  Life cycle monitoring, particularly continuing PIT tag studies could track this metric, although changes in population status and trends need to be linked to the limiting factors and threats.
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