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a. Abstract 
Historically, the average annual salmon run in the Columbia River above Bonneville Dam was 5 - 11 million fish (CRIFTC 1996).  In 1995 it was requested that Snake River spring/summer chinook salmon be listed as threatened under authority of the Endangered Species Act (ESA) (NMFS 1995).  The South Fork Salmon River drainage in Idaho was probably the most important summer chinook salmon spawning stream in the Columbia Basin (Mallet 1974).  Numerous studies have investigated factors that contribute to the decline of spring/summer chinook in the SFSR.  These studies include passage problems associated with the Snake River and Columbia River dams, harvest levels, hatchery competition, and habitat degradation.  There exists a need to develop performance standards to measure responses of adjustments that are employed to correct these problems.  The Reasonable and Prudent Alternative (RPA) of the 2000 Federal Columbia River Power System (FCRPS) Biological Opinion (NMFS 2000) lists two performance standards: standards related to ESU status and standards used to evaluate how effective management actions produce an expected biological response.  NMFS (2000) indicates that assessment of survival and recovery will be based on estimates of life stage survival and annual population growth rate (lambda () and measures of productivity that include recruit per spawner (R/S) and smolt-to-adult returns (SARs).  The NMFS considers the status of component populations as an indicator of the status for the entire ESU.  The NMFS Biological Opinion 2000, Action 179, calls for defining populations based on biological criteria and evaluating population viability in accordance with NMFS’ Viable Salmonid Population (VSP) approach.  The VSP defines population performance measures in terms of four key parameters: abundance, population growth rate, spatial structure, and diversity.  Additionally, the VSP relates performance and risks at the population scale with risks affecting the persistence of the entire ESU (McElhany et al 2000).  This project proposes to conduct monitoring of the production, migration, and survival of spring/summer chinook salmon smolts and adults in the South Fork Salmon River (SFSR) basin.  The portion of the SFSR basin to be studied includes Johnson Creek, Secesh River, and the upper SFSR.   By utilizing new and existing research efforts in the SFSR basin, quality smolt-to-adult return rates (SAR) and recruit-per-spawner (R/S) ratios will be generated for all individual spawning aggregates in the SFSR and for the SFSR basin population as a whole.  These performance indicators will define diversity, measure spatial structure, monitor straying of natural and hatchery fish, and monitor short- and long-term changes of abundance and survival in tributary populations and the sub-basin population.  In addition, the performance indicators will evaluate progress toward recovery of Snake River spring/summer chinook salmon in the SFSR basin.

b. Technical and/or scientific background
Historically, the average annual salmon run in the Columbia River above Bonneville Dam was 5 - 11 million fish (CRIFTC 1995).  In the recent past, the sizes of spring and summer chinook salmon populations in the Snake River basin declined steadily and became depressed far below the historic levels.  In 1992, Snake River spring/summer chinook salmon stocks were proposed for listing as threatened (NMFS 1992).  In 1995, after further input and evaluation, it was requested that Snake River spring/summer chinook salmon be listed as threatened under authority of the Endangered Species Act (ESA) (NMFS 1995).

As dictated by the ESA, activities that jeopardize the continued existence of a listed species or its critical habitat are regulated to eliminate or reduce any impact they may have on the species or its critical habitat.  In the hierarchy from species to individual, species may not be an appropriate level by which a performance measure such as escapement is used to measure survival and recovery.  The loss of a lower level such as a subspecies, metapopulation, or population reduces the diversity of a species.  At the species level, NMFS considers that survival and recovery of the species is met when critical escapement thresholds are exceeded over a sufficient time period (NMFS 2000).  Recovery is defined as the likelihood that the 8-year geometric mean abundance of natural spawners in a population will equal 60% of pre-1971 abundances for Snake River spring/summer chinook salmon (NMFS 2000).  

The Columbia River Fish and Wildlife Authority in 1999 stated that fish production in the Salmon River sub-basin is limited by both in and out of basin issues that: (1) suppress adult escapements of salmon to fully seed the available habitat and, (2) reduced carrying capacity of the habitat and fish survival by land and water management activities within the sub-basin (Servheen et al. 2001).  When populations are low, limiting factors have the effect of keeping yearly effective population size low, increasing genetic risks and the risk of local extinction (Servheen et al. 2001).

Numerous studies have investigated factors that contribute to the decline of spring/summer chinook in the South Fork Salmon River (SFSR).  These studies include passage problems associated with the Snake River and Columbia River dams, harvest levels, hatchery competition, and habitat degradation.  Thurow (1987) reported that improvements to habitat condition in the SFSR could improve egg to emergent fry survival from 10% to 80% by reducing percent fines from 30% to 20%.  In addition, summer and winter carrying capacity in heavily embedded streams could be improved by reductions of fine sediments (Bjornn et al. 1977).  However, Mamorek et al (1998) provide data that indicate improvements of survival from habitat improvements lead to greater mortality through harvest.  This can be controlled through harvest regulation.  There have been few studies to determine survival of wild and natural stocks that are inundated with enormous releases of hatchery fish.  Hatchery releases provide some level of competition for wild fish.  

Perhaps the most difficult factor to investigate is the passage problems in the FCRPS.  Dam breaching could end transportation problems.  Kareiva et al. (2000) believe that non-barged fish could survive better than barged fish due to delayed mortality caused from transportation.  Additionally, Kareiva et al. (2000) believe that dam removal could improve the physiological vigor of smolts and thus improve their survival in the estuary.  Conversely, Kareiva et al. (2000) indicate that the magnitude of indirect mortality is difficult to determine and that dam removal will require examination of factors outside the migration corridor.

Monitoring the status of subpopulations provides more detailed information on the status of a species than does an aggregate measure of abundance (NMFS 2000, appendix C).  The National Marine Fisheries Service (NMFS) considers the status of component populations as an indicator of the status of the entire ESU.  The NMFS Biological Opinion (2000) (Action 179) calls for defining populations based on biological criteria and evaluating population viability in accordance with NMFS’ Viable Salmonid Population approach.  The VSP defines population performance measures in terms of four key parameters: abundance, population growth rate, spatial structure, and diversity.  Additionally, the VSP relates performance and risks at the population scale with risks affecting the persistence of the entire ESU (McElhany et al. 2000).  Until the VSP standards are formally applied to recovery goals for all ESUs, NMFS relies on the abundance goals of the 1995 recovery plan for spring and summer chinook.

The NMFS (2000) places great emphasis on biological requirements primarily in terms of abundance and productivity for the viable salmonid population (VSP) concept to determine whether the species-level requirements of ESUs are being met (NMFS 2000).  This information is critical to develop the individual species recovery plan separate from the Basinwide Recovery Strategy (NMFS 2000).  At current time, there is no method to accurately determine this abundance level.

At a basin-wide and sub-basin level, smolt-to-adult returns (SARs) of natural chinook salmon is a key uncertainty and needs to be quantified if population status monitoring is to be achieved as called for in section 9.5.6 of the 2000 FCRPS Biological Opinion  (BIOP) (NMFS 2000).  The 2000 BIOP recommends monitoring the population growth rate (lambda (), which is centered on SARs or recruits per spawner ratios (R/S).  Other recommended high priority monitoring and evaluation measures are the development of short-term measures that include R/S ratios and life history information such as survival.

The Plan for Analyzing and Testing Hypotheses (PATH) model (Mamorek et al. 1998), the Cumulative Risk Initiative (CRI 2000) model, and the Year Class Strength (YCS) model (Oosterhout and Mundy 2001) are recovery or extinction prediction models that rely heavily on estimated recruit returns from spawners and age composition as performance measures that are analyzed by the models.  The Biological Requirements Work Group (BRWG) defined a threshold replacement rate as recruit-to-spawner (R/S) ratios measured to spawning grounds (BRWG 1994).  

In the past, expansion of the number of redds to spawners, expansion of spawners per stream distance, and expansions of harvest rates were used to estimate SARs.  During the 1960’s, Raymond (1988) used approximations of escapements and harvest rates to estimate SARs for wild Snake River passing the uppermost dam.  Raymond estimated the SARs to be between 3% and 5%.  Mamorek et al. (1996) examined Raymond’s work and estimated SARs as escapements to the uppermost dam.  Their values were 2% - 4% SARs for Snake River spring chinook and 2% - 5% SARs for Snake River summer chinook (Mamorek et al. 1998).  Based upon the historical record, PATH (Mamorek et al. 1998) recommended that an interim goal of 2% - 5% SARs be used as a level to ensure no loss of the Snake River chinook salmon population until a more quantitative analysis could be performed.  Since Snake River chinook salmon populations are so depressed, a higher SAR would be required to effect recovery (Mamorek et al. 1998).  Beamesderfer et al. (1997) in their research, discuss the importance of adult abundance data for use in models to predict status, risk assessment, productivity, and to provide an inferential basis for hypothesis test regarding mortality throughout the life cycle.  

Increased accuracy of R/S or SAR data by direct measure will reduce measurement error and the uncertainty of assumptions regarding estimates of fish per redd, relative numbers in surveyed and unsurveyed areas, pre-spawning mortality rates, age composition, hatchery fish contributions, and conversion rates of adults returning through dams and fisheries to the natal streams (Mamorek et al. 1998).  Detection of PIT-tagged adults and enumeration of non-PIT-tagged adults that return to the natal stream will provide a more accurate performance measure of the smolt abundance level which must return as adults to maintain or increase the production or productivity of specific populations.  Models, such as PATH, YCS, and CRI require this accurate information for detailed analysis of fish productivity and survival rates (Mamorek et al.1998, Oosterhout and Mundy 2001).  Technologies that increase the accuracy of adult detection rates at the natal stream will provide data that identifies a compensatory measure for all mortality that occurs downstream of the natal stream.  Additionally, detections of adults at the natal stream will improve evaluation of factors that are designed to meet survival and recovery goals and maximize the amount of learning about uncertainties needed for model operations.  Mamorek et al. (1998) suggest that models of new hypotheses should focus on the expected response of R/S to an experimental action and information on SARs also could be useful.  STUFA (2000) evaluated the performance of the NMFS Cumulative Risk Initiative (CRI) model.  R/S and SAR estimates are an integral part of the CRI.  Since some controversy surrounds the CRI model about the input data, long-term empirical measurements of R/S or SAR can be used to reduce uncertainties and to verify output from the model to make it less controversial.  If the CRI model can be improved, it provides a second model along with PATH to evaluate survival and recovery efforts in the Columbia River Basin.  Adaptive management requires empirical measurements that can evaluate the effectiveness of actions to improve stocks or formally evaluate uncertainties that determine that effectiveness (Mamorek et al. 1998).  Detections of adults at the natal stream will provide empirical measures that can be used for adaptive management.

The SFSR drainage in Idaho was probably the most important summer chinook salmon spawning stream in the Columbia Basin (Mallet 1974).  About fifty percent of Idaho’s summer chinook salmon redds where counted in the SFSR (Thurow 1987).  Small, locally adapted, populations of chinook salmon such as the SFSR chinook salmon population develop life history strategies that spread the risk of mortality across numerous habitats to reduce the probability of extinction (Healy 1991).  

There are three major divisions of the SFSR (upper SFSR, Secesh River, and Johnson Creek).  The SFSR includes tributaries that have wild spawning aggregations (Secesh River, lower SFSR), natural spawning aggregations (from hatchery fish crossed with wild/natural fish - Johnson Creek, upper SFSR), and hatchery releases  (hatchery fish crossed with hatchery fish - McCall Fish Hatchery smolt releases into upper SFSR and East Fork South Fork hatchery adult releases).  The inter-agency BRWG defined five breeding units within the SFSR (BRWG 1994).  The upper SFSR has two major spawning areas for chinook salmon, Poverty Flats and Stolle Meadows.  Two SFSR chinook salmon populations (Johnson Creek and Poverty Flat) have been used as index stocks for model evaluation (Mamorek et al. 1998, Beamesderfer et al. 1997).  The biological diversity of the adult escapement to the SFSR is unique but has never been quantified.  Additionally, R/S ratios of the individual spawning aggregates in each major tributaries have never been quantified.

Fragmented chinook adult abundance data has been collected in the SFSR.  The IDFG has operated a weir for hatchery operations in the upper SFSR since 1980 (BRWG 1994).  The Idaho Department of Fish and Game regional fisheries managers have conducted redd surveys in the upper SFSR since 1957 (Elms-Cockrum 1999).  Researchers with the Idaho Department of Fish and Game (IDFG) in the upper SFSR have monitored smolt production; redd production, and age structure of spawning adults since 1992 (Salmon Supplementation Studies in Idaho Rivers – ISS).  The Nez Perce Tribe (NPT) has measured these same parameters in Johnson Creek and Secesh River.  The Nez Perce Tribe Johnson Creek Artificial Propagation Monitoring and Evaluation (JCAPE M&E) has conducted redd surveys on Johnson Creek since 1987 and has operated an adult weir and juvenile screw trap on Johnson Creek since 1998.  The NPT Listed Stock Monitoring program has conducted video monitoring of escapement in the Secesh River since 1997.

The Poverty Flats and Johnson Creek populations have been designated as two of the critical index areas used to generate information for the PATH and CRI models.  However, little is known about SARs for these two populations.  Beamesderfer et al. (1997) reported recruit per spawner ratios for Johnson Creek as 0.2 - 8.4 with a median of 1.9 and 0.2 – 11.9 with a median of 1.8 for Poverty Flat.  Historically (1977 to 1994), the median SAR for spring/summer chinook has been 1.0% with a maximum of 2.6% and a minimum of 0.2% (Mamorek et al.1998).  Historical SAR estimates have been expansions of redd counts from index areas with little quantitative data about actual abundance.

IDFG ISS currently operates a juvenile outmigrant screw trap on the upper SFSR above the adult trapping facility, while the NPT ISS and JCAPE projects operate juvenile outmigrant screw traps in Lake Creek, Secesh River, and Johnson Creek.  The SFSR, downstream to the confluences of Secesh River and East Fork South Fork Salmon River (EFSFSR), is a portion of the South Fork that needs to be monitored to evaluate the total SFSR basin juvenile chinook production.  Adult chinook monitoring is being conducted by the NPT with weirs in Lake Creek, Secesh River, and Johnson Creek and by the IDFG with a weir in the upper SFSR.  The Poverty Flat index stock is a spawning aggregate that is not being monitored for quantitative adult escapement.  This project will monitor the Poverty Flat stock.  Therefore, the majority of the total SFSR chinook population will be enumerated.

This project proposes to conduct monitoring of the production of spring/summer chinook salmon smolts in the SFSR basin.  This will include the abundance of smolts, smolt migration timing, duration of smolt migration, arrival timing of smolts at the FCRPS, duration of arrival of smolts at FCRPS, and survival estimates of smolts to or through FCRPS.  Adult passage will be monitored at natal stream and through the FCRPS with queries to the PTAGIS database.  Data from individual tributaries data will be combined for a SFSR basin aggregate analysis. 

This project will utilize current research efforts in the SFSR basin to obtain quality SAR estimates from Secesh River, Johnson Creek, and the upper SFSR.  This project will operate a juvenile outmigrant screw trap to quantify the upper SFSR juvenile production while current projects will quantify juvenile production in the other two major tributaries (Secesh River and Johnson Creek).  Additionally, this project will operate an expanded antenna PIT-tag detector to detect PIT-tagged adults in the lower portion of upper South Fork Salmon River.  Other expanded antenna PIT-tag detectors will be operated on the Secesh River and Lake Creek video weirs to compare the adult escapement from PIT tag detections with known escapement numbers observed at the video weirs.
Juvenile and adult detections will be use to quantify the R/S ratio to the spawning grounds and SARs for the SFSR chinook population as a single unit and for each individual spawning aggregate.  These performance indicators can be used to define diversity, spatial structure, straying of natural and hatchery fish, monitor short- and long-term changes of abundance and survival in local populations and the sub-basin population, and evaluate progress toward recovery of Snake River spring/summer chinook salmon.  

Data will be collected over six generations (30 years).  This will provide six (6) complete brood year performance data points.  The data will be monitored over spatial and temporal scales. This proposal supports an adaptive management process using a monitor approach to help achieve abundant and productive fisheries that are able to support Tribal and non-tribal harvest, implement no-net decline management actions that support the recovery of ESA listed stocks, and evaluate effectiveness of management actions (NPPC 2000).  

c. Rationale and significance to Regional Programs
Columbia River Basin Fish and Wildlife Program
This study will provide information as directed by the Columbia River Basin Fish and Wildlife Program (CRBFWP).  The 2000 CRBFWP directs that significant attention to rebuilding healthy, natural producing fish populations by protecting and restoring habitats and the biological systems within them (NPCC 2000).  The 2000 CRBFWP has three primary strategies: (1) identify and resolve key uncertainties for the program; (2) monitor, evaluate, and apply results, and; (3) make information from this program readily available. In light of the continuous and unabated decline of Columbia River salmon populations, the Independent Science Group (ISG) has called for a rigorous monitoring program combined with an adaptive management approach to salmon recovery (Williams et al. 1999).

Any proposed recovery efforts for Snake River spring/summer chinook salmon require knowledge of specific life history strategies, critical habitat for spawning and rearing, and downstream and upstream migration data.  This information will provide data to describe responses of populations to habitat conditions in terms of productivity and life history diversity (biological performance) as well as description of the environmental conditions or changes that will achieve the desired population characteristics (environmental characteristics).  Biological objectives should be empirically measurable and based on explicit scientific rationale and should become increasingly quantitative and measurable at smaller levels (i.e. basin, province, sub-basin, etc.) (NPPC 2000).  Information from this project will provide quality data that can be better utilized to provide the basis for improved monitoring techniques as requested in the Columbia River Basin Fish and Wildlife Program (NPPC 2000).

2000 FCRPS Biological Opinion 

The objectives of this proposal are specifically related to the action plans identified in the 2000 FCRPS Biological Opinion (NMFS 2000).  Co-managers, such as the Nez Perce Tribe, are expected to develop monitoring techniques to help resolve a wide range of uncertainties.   At a basin-wide and subbasin level, SARs of natural chinook salmon is a key uncertainty and needs to be quantified if population status monitoring is to be achieved as called for in section 9.5.6 of the 2000 FCRPS Biological Opinion (NMFS 2000).  The 1995 FCRPS Biological Opinion (NMFS 1995) called for the adding of life-stage specific measures as the best source to identify requirements in each life stage to meet biological requirements of the species.  Section 9.2.2 (NMFS 2000) calls for robust evaluation and comprehensive research, monitoring, and evaluation programs to evaluate population-level and life-stage specific performance standards.  The 2000 FCRPS Biological Opinion (NMFS 2000) recommends monitoring the population growth rate (lambda ().  Other recommended high priority monitoring and evaluation measures are the development of short-term measures such as recruits per spawner (R/S) ratios and life history information such as survival. The 2000 FCRPS Biological Opinion (NMFS 2000) intends to use population characteristics such as abundance, genetic diversity, life history diversity, and geographic distribution to develop specific recovery goals.  They also agree the recruits/spawner and smolt-to-adult returns are important to measure but covers only a part of the life cycle and information on the entire life cycle is necessary (Section 9.2.2.1, NMFS 2000).

As required by the 2000 FCRPS Biological Opinion (NMFS 2000), a properly designed monitoring and evaluation program is essential to resolve a wide range of uncertainties.  For population status monitoring, this project will determine areas that are occupied by juvenile and spawning adult chinook salmon.  Over the years, abundance data will be collected and trends and variations will be evaluated to determine the status of the population.  This information should reveal any population status change over time.    Effectiveness monitoring data will be provided to managers by providing long-term performance measures of adult and juvenile chinook salmon abundance and spatial occupation.  This project will provide quality, non-inferred data for databases that represent habitat quality, which managers can use to determine the effectiveness of their management programs.  2000 FCRPS Biological Opinion (NMFS 2000) calls for defining juvenile migrant survival for transported and non-transported migrants and adult returns for both groups and compare SAR’s for these groups for delayed mortality (Section 9.6.5.3.1.  In addition, research on smolt monitoring is necessary to evaluate migration timing, travel times, and relative survival data through the system.  This research is necessary to satisfy elements of the RPA in sections 9.6.1 and 9.6.5.3.1 App. H, NMFS 2000).

Hierarchical Tier 1 monitoring will be provided by data from this project in the form of status of spawners, juveniles, and hatchery-origin spawners.  Some habitat monitoring will be provided by this project with stream temperature data, and instream flow data.  The goals of Tier 2 monitoring will be provided by this project measuring spawner and redd counts at specific sites, juvenile density and emigration estimates, counts of hatchery fish on spawning sites, counts at weirs, and age structure of spawners on sites (Section 9.6.5.2, NMFS 2000).  As recommended by NMFS (2000), fates of individual fish as a function of their history will be tracked by use of PIT-tags.  

The Reasonable and Prudent Alternative (RPA) of the 2000 FCRPS Biological Opinion (NMFS 2000) lists two performance standards: standards related to ESU status and standards used to evaluate how effective management actions produce an expected biological response.  NMFS (2000) indicates that assessment of survival and recovery will be based on estimates of life stage survival and annual population growth rate (lambda () and measures of productivity that include recruit per spawner (R/S) and smolt-to-adult returns (SARs).  A primary objective of this project is to provide lambda, R/S, and SARs.  Other parameters that will be examined by this project and that are listed by NMFS as characteristics of a salmon population that must be examined are abundance, genetic diversity, life history diversity, and geographic distribution.  Objectives of this project include collection and analysis of data for all of these characteristics.

Data collected by this project are specific to implementation and progress reports.  Paragraph 9.5.3.2.2 of the 2000 FCRPS Biological Opinion (NMFS 2000) specifically states that “enough new data shall be provided to allow NMFS to apply the performance standards provided in section 9.2.2.1, including the abundance, productivity trends, species diversity (genetic and life history diversity, and population distribution for each listed ESU.”  This same data can be used by management agencies to evaluate the effectiveness of off-site mitigation actions (NMFS 2000, section 9.5.2.3.4). 

CBFWA (1990) as cited in NMFS (2000) acknowledges that there are multiple ESUs within the Snake River basin.  However, available data do not clearly demonstrate their existence or define their boundaries.  Information from this project will help define ESUs in a more finite manner.  The 2000 FCRPS BIOP addresses this question but uses very general aspects to differentiate between races.  Additionally, the 2000 FCRPS BIOP states that there is mixed evidence as to whether supplementation and stock transfers have altered genetic make up of indigenous populations.  Little information has been generated about the impacts of large releases on natural stocks.  This project will monitor straying of natural and hatchery releases and may answer questions associated with hatchery influences on natural populations.  NMFS uses a broad range of assumptions about the relative effectiveness of hatchery fish for estimation of the median population growth rates (lambda) and the risk of absolute extinction of chinook salmon index stocks (NMFS 2000).  Data from this project will help reduce the uncertainties associated with these assumptions.

NMFS developed guidelines for basin level, multi-species recovery planning for the foundation of species-specific recovery plans (NMFS 2000).  These guidelines are contained in The Conservation of Columbia Basin Fish: Final Basinwide Salmon Recovery Strategy (Basin Recovery Strategy - BRS).  NMFS (2000) lists the BRS recovery and threshold abundance levels for index stocks (Table C-4).  These abundance levels are used as reference points for comparisons with observed escapements (NMFS 2000).  The abundance of Poverty Flat index stock can be estimated with data collected by this project and the existing McCall Fish Hatchery weir and redd survey data.  These data provide information about index levels that meet the guidelines established within the BRS. 

One step NMFS uses for application to apply the ESA Section 7(a)(2) standards developed in the 1995 FCRPS Biological Opinion for Pacific salmon is to define the biological requirements and current status of each listed species.  This project will add considerable biological information about the adult life history stage for a sub-basin and its tributaries.  NMFS (2000) establishes a recovery abundance level of Snake River spring/summer chinook salmon for index stocks in Johnson Creek and Poverty Flats.  Data generated from this project can be used as a long-term monitor to determine whether or not that recovery abundance level is being attained.

Specific actions related to this proposed project that are listed in the RPA:


Action 9:  This action concerns the development of Research, Monitoring, and Evaluation Plan.  Performance standards are needed to develop these plans.  Monitoring data collected by this project will help resolve a wide range of uncertainties for 1- and 5- year plans.  Objectives of our research activities that address these uncertainties that can be resolved include: monitoring population’s status, monitoring causal relationships between habitat (or other) attributes and population response, and monitoring the effectiveness of management actions.  The performance standard that can be readily achieved is the R/S ratio or SAR.  This project will measure R/S ratios or SARs from the SFSR and its tributaries.  Since the historical production of Snake River summer chinook salmon has occurred mainly in the SFSR, it is important to measure and monitor the R/S ratios or SARs for this sub-basin in a long-term program that can be evaluated to monitor experimental management changes anywhere in the FCRPS and Salmon River basin from the SFSR downstream.


Action 20:  This action calls for the Corps of Engineers to operate the Lower Snake River reservoirs within 1 foot of MOP for the majority of the time that juvenile migrants are present.  An objective of this project is to use PIT-tag data to determine survival of smolts through the Lower Snake River hydro facilities.  This information is critical to establishing dates for implementing MOP conditions to be friendlier for juvenile fish.  Since chinook salmon in Secesh River are considered to be wild stocks, it is critical that these fish be afforded maximum consideration to be passed quickly through the FCRPS.  The PIT-tag detections of returning adult migrants can be used in lieu of radio tagging to monitor changes in gate depth criteria at each dam to ensure best passage conditions for adults.


Action 47:  This action addresses delayed mortality (D).  In conjunction with Action185, data from this project can be used by the Action Agencies to evaluate delayed mortality of transported versus non-transported fish.  This project proposes to PIT-tag enough fish to get statistically significant numbers of returning adults to provide a performance measure with R/S ratios or SARs to compare in-river, transported, and undetected juveniles through the FCRPS.  This data will be available to other researchers to evaluate delayed mortality (D).

Action 107:  This action concerns adult passage and evaluation of survival through the hydro system.  It includes assessment of survival of adult salmonids migrating upstream and factors contributing to unaccounted losses.  This includes measures that are objectives of this project which include: evaluation of survival rates through the system (SAR Lower Granite Dam to Lower Granite Dam), reproductive success (smolt abundance), and straying into non-natal streams.  If reduced reproductive success occurs, it will be reflected by an increased adults/smolt ratio and reduced smolt production.  Major objectives of this project are to monitor smolt production and escapement abundance.  R/S ratios and SARs at the natal stream and SARs at LGD will be monitored over the long-term to determine if significant mortality exists upstream of the facilities.  Pit-tagged hatchery fish straying into monitored tributaries of the SFSR will be detected.  In addition, non-PIT-tagged hatchery fish that stray into Secesh River will be accounted for in conjunction with the Nez Perce Video Monitoring project (Number 1997-030-00) and in Johnson Creek by the JCAPE M&E project (Number 96-043-00).  


Action 118:  This action addresses indirect pre-spawning mortality of adult upstream-migrating fish.  Current researchers are using large radio tags to determine mortality within the FCRPS and upstream of the facilities.  The results of this research produce some questions of their accuracy and the impact on the adults that are radio tagged.  It is the recommendation of this action that further studies be conducted to resolve the accuracy of the current research.  Objectives of this project are to use PIT-tags and passive monitoring to estimate survival rates through the FCRPS and to the spawning grounds for streams in the SFSR.  The use of PIT-tags in juveniles will eliminate the need to use additional invasive methods to monitor survival in adults that may impact spawning abilities.  In conjunction with passive video monitoring for abundance at the spawning grounds, R/S ratios and SARs will provide information as to whether there is significant pre-spawning mortality above the FCRPS.


Action 169:  This action concerns hatchery reforms and development of hatchery and genetic management plans (HGMP).  A hatchery exists on the upper portion of SFSR.  The JCAPE O&M division will operate a hatchery operation on Johnson Creek.  A major objective of this project is to monitor the impacts hatchery releases have on wild/natural fish in the remainder of the SFSR.  Data from this project will help with the assessment of hatchery reforms for the SFSR McCall Hatchery and Johnson Creek JCAPE O&M programs to assist with writing their HGMPs.  In particular, straying rates of hatchery adults into the wild population of Secesh River will be monitored by this project and Nez Perce Tribe ISS project (Number 89-098-02).  Straying rates into the natural populations of Johnson Creek will be monitored by Nez Perce Tribe JCAPE M&E project (Number 96-043-00).  IDFG management personnel monitor straying rates at Poverty Flats and Stolle Meadows.  Releases of fish into the SFSR by the McCall Fish Hatchery will be monitored by this project to determine if there is a relationship between number released and SARs.  This needs to be monitored for potential impacts on wild/natural fish in SFSR.


Action 179:  This action concerns defining populations based on biological criteria and assessing population viability.  Biologically based populations must be defined to establish recovery goals (NMFS 2000).  To define the SFSR population, objectives of this proposal include monitoring and reporting environmental and habitat characteristics, life history traits, demographic information, estimates of straying or migration, and geographic distribution.  This data may be used by Action Agencies and NMFS to develop recovery goals for listed salmon ESUs.


Action 180:  This action concerns the development of hierarchical monitoring program.  Data collected by this project provides knowledge that will assist a hierarchical monitoring program with ground-truthing database information and a population and environmental status (including assessment of performance measures).  The number of sites to be monitored will be determined with a power analysis.  The data collected will contribute to the Technical Recovery Team process (NMFS 2000), which includes defining areas used by adults and status of populations for Tier 1 monitoring.  Objectives of this project are to define the population growth rate, estimate smolt abundance and survival rates, and long-term monitoring to detect significant changes. 


Action 185:  This action concerns juvenile monitoring and evaluation in the FCRPS.  This RPA Action is in conjunction with Action 47, which requires an evaluation by the Action Agencies of delayed mortality of transported versus non-transported fish.  This project proposes to PIT-tag enough fish to get statistically significant numbers of returning adults to provide a performance measure with R/S or SARs to assist the CSS project compare in-river, transported, and undetected juveniles through the FCRPS.  This data will be provided to other researchers to evaluate delayed mortality (D).  This project proposes to PIT-tag enough fish to support the necessary detections at the FCRPS.  In conjunction with the Nez Perce Tribe JCAPE M&E project (Number 9604300), the Nez Perce Tribe ISS project on Secesh River (Number 89-098-02), and the IDFG ISS project on the SFSR (Number 89-09-800), wild/natural fish will be marked with PIT-tags to monitor passage through the hydro facilities.  


Action 188:  This action addresses the need for studies of PIT-tagged fish from the lower Columbia River streams.  Information from our proposed project in an upriver drainage will add to the PTAGIS and Streamnet databanks so other researchers or managers can make comparisons with any downriver research project.  This will enable comparison of similarities and differences between various experimental management actions that may occur throughout the FCRPS. 


Action 189:  This action calls for studies relating to the passage histories of fish through the guidance systems in the hydro system.  In conjunction with the Nez Perce Tribe JCAPE M&E project (Number 9604300), the Nez Perce Tribe ISS project on Secesh River (Number 89-098-02), and the IDFG ISS project on the SFSR (Number 89-09-800), wild/natural fish will be marked with PIT-tags to monitor passage through the hydro facilities and collect data on adult escapement returning through the hydro facilities.  One of the primary objectives of this project is to measure smolt survival and SARs and R/S ratio of adults at LGD and to the natal streams.  SARs have been used to monitor the variation in the passage histories.  Managers can use these SAR or R/S data to monitor impacts from experimental management of the hydro system that may impact passage.  Managers can use information about adult mortality upstream of the hydro facilities to determine effectiveness of land and water management activities.  Inclusion of the data generated by this project in the PTAGIS database will allow spatial and temporal basin-wide research and analysis comparisons to occur in the future.  


Action 193:  This action calls for the investigation of state-of-the-art, novel fish detection techniques in long-term research projects, monitoring programs, and evaluations of program results.  An objective of this project is to use advanced PIT-tag detection technology in the natal streams to detect adult escapement in less than optimal conditions.  Destron-Fearing has made advances with the detection range and configuration of detection equipment.  In streams where the Nez Perce Tribe Video Monitoring project (Number 1997-030-00) is active, new detectors will be used in conjunction with existing temporary in-stream structures to monitor adults.  In other locations, temporary detection structures will be used year-round for adult and juvenile detections (Figure 2, Figure 3).  Data from detections will be at the natal stream and R/S ratios or SARs can be calculated for that particular stock or will be combined with other sub-basin tributaries in an aggregate for sub-basin R/S ratios or SARs.  R/S ratios and SARs can be used to monitor experimental management of the hydro facilities and to determine mortality upstream of the hydro facilities.

Salmon Subbasin Summary

This project incorporates all the measurement objective metrics that are necessary at the basin, watershed, and reach levels.  At the basin level, to measure total fish population, inter-annual variability, or spatial distribution across the basin, metrics include adult counts at the river mouth and extensive redd or spawner counts (Botkin et al. 2000).  At the watershed level, to measure the effects of management actions or population responses in treated versus untreated watersheds, metrics this project will measure include redd or spawner counts and smolt production and survival (Botkin et al. 2000).  At the reach level, to measure the effects of site-specific management prescriptions or season utilization of different reach types, metrics this project will measure include life history stage specific survival (Botkin et al. 2000).  All of these measures will address the needs listed in the Salmon Subbasin Summary (Servheen et al. 2001).  

This project is designed to provide empirical data necessary to adequately describe the biological performance in terms of abundance and performance of chinook salmon in key (index) areas to address critical uncertainties and data gaps described in the Salmon Subbasin Summary under sections 4.1.1a, 4.2, 4.4.4a, and 4.5 (Servheen et al. 2001).  Further direction is given within the Salmon Subbasin Summary to halt declining trends in salmon populations above Bonneville Dam, restore healthy naturally reproducing populations of salmon in each relevant province, and to increase total salmon runs above Bonneville Dam.  Any proposed recovery efforts for Snake River spring/summer chinook salmon require knowledge of specific life history strategies, critical habitat for spawning and rearing, downstream emigration, and upstream migration.  This information will provide data to describe responses of populations to habitat conditions in terms of productivity and life history diversity (biological performance) as well as description of the environmental conditions or changes that will achieve the desired population characteristics (environmental characteristics).  Biological objectives should be empirically measurable and based on explicit scientific rationale and should become increasingly quantitative and measurable at smaller levels (i.e. basin, province, sub-basin, etc.) (NPPC 2000).  Redd counts and estimates of fish abundance are the primary measures used to derive measures of stock performance (Servheen et al. 2001).  To measure specific stock performance, this project will measure SARs and R/S ratios directly rather than make estimates.  Information from this project will provide quality data that can be better utilized to provide the basis for improved monitoring techniques as requested in the CRBFWP (NPPC 2000, NMFS 2000).  

Specific needs that are addressed in the Salmon Sub-basin Summary that are closely related to this proposal include:


Multi-scaled Ecological Research and Development of New Analytical Tools (5.4.1)



5.4.1.3.  Identification of the key processes constraining evolutionary potential and the distribution of intraspecific diversity.  This project will provide life history data and abundance numbers and identify fish distributions to add to the information needed to evaluate diversity of SFSR populations.



5.4.1.4.  Evaluation of metapopulation dynamics and key processes such as straying and dispersal is an objective.  Data from this project will be subjected to Population Viability Analysis with the STOCHMVP  (relatively new concepts and program) program to determine if the SFSR is a metapopulation and the probability of persistence that it has (Dennis et al. 1991, Garton 2001).



5.4.1.7.  Evaluating non-invasive methods to study severely depressed salmonid stocks that may be sensitive to effects of scientific studies using conventional methods.  Expanded antennae transceiver (manufactured by Destron-Fearing) technology will be tested so that minimal invasive means have to be used to collect data from depressed stocks.


Fisheries/Aquatic Needs (5.4.2)



5.4.2.1.  Continue Lower Snake River Compensation Hatchery Monitoring and Evaluation to determine hatchery chinook and steelhead performance, natural production responses, competitive interactions, harvest management and apply for adaptive management.  This project will monitor hatchery stock's performance and natural stock performance in the same sub-basin.  Monitor data about straying rates in the SFSR will provide information to the hatchery to examine alternative management options that may influence straying rates. 



5.4.2.3.  Continue and expand investigations of interactions between hatchery and wild chinook, steelhead, and resident fish.  As explained in number 1, this proposed project would monitor straying rates.



5.4.2.4.  Quantify the types and extent of straying by chinook.  See numbers 1 and 3 above.



5.4.2.13.  Conduct gamete preservation on all salmonids throughout the Salmon Subbasin.  This project proposes to assist the gamete project with location of suitable sample areas and predictions of peak spawning to time collections.


Chinook Salmon (Includes all races unless specifically noted)



1.  Gather improved population status information for wild, natural and hatchery chinook salmon including life history characteristics, smolt and adult migration patterns, adult holding areas, survival factors, smolt-to-adult survival, adult spawner abundance, distribution, timing, and parentage, spawning success, and spawner to spawner ratios.  Improvements should include maximizing the use of spatial technology (GIS) in data collection.  Mechanism is through continued and expanded ISS, Idaho Natural Production Monitoring Program, Listed Stock Escapement Monitoring project, and new projects (emphasis added).  This management need is the strength of this proposed project.  The emphasis of this proposed project will focus on SARs and R/S ratios.



5.  Define the metapopulation structure of the SFSR and upper and lower MFSR watersheds.  This project will examine adult characteristics that define the possible metapopulation classification of SFSR.



10.  Determine hatchery and natural composition of adult salmon in natural production areas.  In conjunction with NPT and IDFG ISS and JCAPE, this project will evaluate hatchery escapement in natural spawning areas.



13.  Quantify mortality rates and straying of adult chinook salmon from LGD to natural production areas.  This project proposes to use PIT-tag detectors to monitor the movements of adults upstream of LGD to the natural spawning areas.  Straying into other SFSR tributaries will be monitored.  A time-series evaluation of the data may quantify the mortality over time.


Combined Aquatic and Terrestrial Needs (5.4.4)



13.  Continue and enhance the cooperative/shared approach in research, monitoring, and evaluation between tribal, federal, state, local, and private entities to facilitate restoration and enhancement measures.  Protection and restoration of fish and wildlife populations and habitat will not be successful without the interest and commitment of all parties.  The proposed project will add to all major database and public information sources (PTAGIS, Streamnet, etc.).  Additionally, presentations about the project are a major objective of the project.



14.  Better educate the public on issues and policies important to natural resources restoration, protection, and enhancement to encourage meaningful public participation.  To educate the public and facilitate more participation, this project will assemble and present information to groups within the public domain. 

Federal Land Management Agencies

Most of the lands along the SFSR are managed by Federal Agencies.  The U.S. Forest (USFS) is the primary land manager.  Under the auspices of the Government Performance and Results Act and Chief Financial Officer's Act, the USFS prepared the USDA Forest Service Strategic Plan (USFS 2000).  This plan provides the direction for the future that the USFS will follow to attain two of its four primary goals:  address ecosystem health and scientific and technical assistance.  The Natural Resources Agenda (NRA) is a current strategy that the USFS follows and is focused watershed health and restoration, sustainable forest management, the national forest road system, and recreation (USFS 2000).  In addition, the Land and Resources Management Planning (LRMP) rule is another current effort by the USFS that requires the USFS to consider the relationships of possible actions to the goals and objectives of the Forest Service Strategic Plan.  The LRMP has three key elements as its major focus: (1) collaboration with interested and affected parties, (2) science-based assessments and planning, and (3) ecological, social, and economic sustainability (USFS 2000).  The Salmon Subbasin Plan details the habitat reclamation and other land management practices the USFS has undertaken to improve the habitat occupied by salmon along the SFSR (Servheen et al. 2001).  This proposed project will work cooperatively with the USFS to provide salmon performance measures to evaluate the USFS's degree of attaining the goals and objectives required in their management plans.      

Additionally, the objectives proposed by this project are designed to answer land use practices, adult salmon passage, and stock identification questions addressed in the Tribal Recovery Plan (CRITFC 1995).  Recommended short-term actions to evaluate impacts of tributary land use practices on fisheries include smolt production and production per spawning pair.  Recommended actions for adult salmon passage include more accurate and precise counting methods during the entire upstream migration of listed species.  Collection and evaluation of data on escapement, age composition, and smolt production may provide a measure that can be monitored to identify any differences between stocks that occupy the different tributaries in the SFSR.  The number of returning adults will be used to evaluate the ability of managers to meet stock specific goals set by the Columbia River Fish Management Plan (CRFMP) (CRITFC 1995).   

d. Relationships to other projects 

At the sub-basin level, this project is very closely related to seven (7) other research projects that currently operate in the sub-basin and complements numerous other projects in the Snake River and Columbia River basins.  The Nez Perce Tribe is a cooperator in the ISS project (BPA Number 89-098-02) and currently operates screw traps to collect juvenile fish data from Lake Creek and upper Secesh River.  The ISS project also marks a portion of juvenile migrants with PIT-tags for monitoring juvenile and adult migration.  Additionally, the project conducts redd and carcass surveys for enumeration and location of redds and collection of biological data from carcasses.  We propose to have the ISS Secesh River trap moved twenty-five km downstream to be near the mouth.  An expanded antenna detector will be placed in the same area to monitor the return of PIT-tagged adults.  

The NPT ISS also uses data collected by the Nez Perce Tribe Johnson Creek Artificial Propagation Enhancement project (BPA Number 96-043-00), Monitoring and Evaluation Group (M&E), which operates a screw trap to collect juvenile fish data from Johnson Creek.  Johnson Creek is a treatment stream for ISS and research activities are conducted under the auspices of the ISS study design (Bowles and Leitzinger 1991).  The JCAPE M&E project marks fish with PIT-tags, monitors juvenile and adult migration, operates a weir to sort fish by origin, and conducts redd counts and carcass surveys.  The JCAPE Operations & Maintenance (O&M) project is an extension of the Nez Perce Tribe Hatchery program.  The O&M group is responsible for the hatchery fish that return to the Johnson Creek weir.  In conjunction with the JCAPE M&E project, monitoring of hatchery stocks from Johnson Creek and SFSR will be conducted for model in-put to compare hatchery stocks with wild/natural stocks.  

The Idaho Department of Fish and Game is a cooperator in another ISS project (BPA Number 89-098-00) and currently operates screw traps to collect juvenile fish data from South Fork Salmon River.  The IDFG project also marks a portion of juvenile migrants with PIT-tags for monitoring juvenile and adult migration.  We propose to assist this project with data analysis.  Additionally, to increase the number of PIT-tags released in SFSR, we propose to install and operate year round a trap in the lower SFSR that IDFG currently operates on an intermittent basis.  At that trap site, we propose to install an expanded antennae detector to monitor returning PIT-tagged adults in the upper SFSR.

The Idaho Department of Fish and Game operates the McCall Fish Hatchery on upper South Fork Salmon River.  This project is funded by the USFWS-Lower Snake River Compensation Plan and is responsible for the hatchery fish and weir in SFSR.  Since large groups of PIT-tagged fish are released by the hatchery for other studies, the proposed project will assist the McCall Hatchery with monitoring of SARs and R/S ratios for those releases.  Adult fish from the hatchery stray into other SFSR tributaries.  This project proposes to monitor that straying.  This monitoring may lead to introspective about McCall Hatchery operations that are having impacts on wild/natural stocks.

The Nez Perce Tribe Monitoring of Listed Stock Chinook Salmon Escapement project (BPA Number 1997-030-00) operates a video camera and weir to passively monitor and enumerate without invasive techniques the adults returning to Lake Creek and upper Secesh River.  The Listed Stock project collects data on adult abundance and migration timing.  We propose to add expanded PIT tag detector antennae to their existing equipment and assist them with development of resistivity, ultrasound, and side-cast sonar detection at the video sites.  This may require sharing manpower for field operations.

The University of Idaho conducts radio tag monitoring in the South Fork Salmon River sub-basin with radio tags that they implant in adults at FCRPS facilities.  This provides spawning locations and migration timing data.  We propose to monitor those fish after they enter the SFSR and to recover radio tags from carcasses.  Additionally, PIT-tag tracking to the natal stream will reduce the need to use radio tags in returning adults.

This project will work in conjunction with the Imnaha Smolt and Adult Monitoring Program (Project Number 199701501) to develop methods and techniques to monitor PIT-tagged fish in natal tributaries and Snake River basin specific SARs and R/S ratios for both chinook salmon and steelhead trout.

The Idaho Natural Production Monitoring and Evaluation (Project Number 9107300) monitors trends in chinook salmon and steelhead trout populations in the Salmon River.  We intend to work in conjunction with this project, the ISS project, and the JCAPE M&E project to monitor PIT-tagged steelhead from SFSR.  Additional abundance estimates and emigration timing data will be collected.  PIT-tagged adult returns will be monitored in the SFSR with the expanded antenna detectors this project will operate.  This data also will be used for comparison evaluations with the Nez Perce Tribe Imnaha River Steelhead Evaluation project and other downstream monitoring projects. 

Data generated from this project also will be used by the Spring/Summer Chinook Salmon Population Viability Assessment project (funded through Project Number 19910300).  This project is evaluating extinction risks to populations and uses abundance data generated by research projects in SFSR and other Salmon River streams.  The SARs and R/S ratios this project produces will provide input for risk evaluations.

This project will PIT-tag wild/natural fish that may be used by the Comparative Survival Rate (CSS) study (BPA Number 87-127-02) to develop a long-term index of transport survival rate (SAR) to in-river survival rate (SAR) for Snake River hatchery and wild/natural spring and summer chinook smolts.  These performance measures are used for comparisons between up-river and down-river stocks.  Fish marked by this proposed project adds to the number of PIT-tagged fish available for inclusion in the CSS evaluations.  The increase in the number of PIT-tagged fish this project provides will help improve the accuracy of evaluations of the transported versus bypassed and undetected fish. 

Our proposed research will assist the Rocky Mountain Research Station with Salmonid Winter Ecology studies.  It is our intention to monitor winter movements of PIT-tagged fish in the SFSR.  This data will be stored in the PTAGIS, Streamnet, and other central databases.  The RMS will be able to access this data for their evaluations.

The Nez Perce Tribe Lower Snake River Compensation Plan Hatchery Evaluations have been collecting data in the SFSR since 1991.  Salmon carcass recoveries in the SFSR have allowed estimates of introgression of hatchery stocks into natural spawning areas of Secesh River, SFSR, and Johnson Creek.  This project will provide a better estimate of straying to determine the level of introgression.

This project will assist the IDFG with Annual Escapement Monitoring program.  They use a spawner per redd ratio as the metric to monitor productivity.  Data provided by this project will allow IDFG to calculate accurate spawner per redd ratios. 

This project will assist the Preserve Salmonid Gametes (Project Number 9703800) project with collection of gametes in the field.  By monitoring redds and escapement timing, predictions of the best time to be in the field to collect samples will be increased especially for steelhead in Secesh River.

The information garnered from other projects will be included with summaries of the proposed project's data and will be made available by annual reports to the BPA, presentations at formal and informal meetings of a professional nature, peer reviewed journals, white papers, gray literature, central databases operated by federal and state agencies, and, when appropriate, on web sites.

e. Project history  

This is a proposed new project.  It will be closely associated with the NPT and IDFG Idaho Salmon Supplementation projects and the NPT Listed Stock and JCAPE projects.  The project design is to monitor smolts and adult returns from those smolts to produce baseline SARs and R/S ratios that can be used over time by managers to evaluate the impacts of any changes they make while managing lands or water within the Columbia River basin.

f. Proposal objectives, tasks and methods
Project Goal:
The primary goal of this project is to calculate and monitor smolt-to-adult returns (SARs) and recruits per spawner ratios (R/S) of summer chinook salmon in the upper South Fork Salmon River basin.

Objective 1:  
Collect and analyze information on abundance, selected life history characteristics and patterns, and spatial distribution of upper South Fork Salmon River chinook salmon.

Approach:

The emigration timing and abundance of wild and naturally produced chinook salmon will be determined through a trapping and PIT tag marking program.  A juvenile migrant rotary screw trap will collect juvenile summer chinook salmon as they migrate from rearing areas.  Additional juveniles to be PIT-tagged will be collected with beach seines and minnow traps from summer rearing areas.  IDFG ISS currently operates a trap on the upper SFSR above the adult trapping facility.  The section of the SFSR from the adult weir downstream to the confluences of Secesh River and East Fork South Fork Salmon River (EFSFSR) is a portion of the SFSR that needs to be monitored to evaluate the upper SFSR basin production.  This project will operate a trap in that section to quantify the entire upper SFSR production.  Other projects are quantifying the production in the other major tributaries (Secesh River and Johnson Creek). 

Approximately 11,000 juvenile chinook salmon will be PIT-tagged in upper SFSR annually.  Recoveries of these tagged fish at downstream trap sites and detections at mainstem dams will allow us to quantify population characteristics or define the population status of each juvenile life history stage from the upper SFSR basin through the Snake and Columbia River dams.  In addition the project will quantify smolt to adult ratios (SAR) by quantifying PIT-tagged smolts passing Lower Granite Dam (LGR) compared to the PIT-tagged adults returning to the natal streams.  

Monitoring Design
Historical operations of screw traps on Johnson Creek, Secesh River (and tributary Lake Creek), and the extreme upper SFSR provide evidence that juvenile chinook salmon can be captured in traps as they migrate from the streams at various times throughout the summer, fall, and spring.  Since the majority of the fish may not rear in the natal stream, a smolt from these streams cannot be defined as a juvenile that migrates to the ocean in the spring from a natal stream.  Instead, we define a smolt from these streams as a juvenile that migrates past Lower Granite Dam in the spring.  Minimum smolt abundance is calculated from the survival calculated from detections of PIT-tag marked fish from different seasons at LGD.  PIT tag technology allows fish to be individually marked and subsequent observations made on marked fish without sacrificing the fish.  Presently, PIT tag monitors are used at six mainstem Columbia and Snake River dams to monitor PIT-tagged fish passage. 

We will PIT-tag parr, pre-smolts and smolts to estimate survival, emigration timing, and travel times to Lower Granite Dam.  Estimates of smolts surviving to Little Goose, Lower Monumental and McNary Dams will be calculated.  There will be 2,200 (400 supplemental summer parr, 400 parr, 500 presmolts, and 900 smolts) juvenile chinook salmon PIT-tagged in upper SFSR (Table 1).  This is the number of tagged fish that are needed to obtain life stage survival estimates (95 % confidence +/- 5%) to Lower Granite Dam (Skalski & Townsend personal comm.).  We will estimate the total number of juvenile chinook salmon migrating from rearing areas based on numbers of chinook collected in the traps and trap efficiencies. 

The survival evaluation within the FCRPS and the adult return portion of the SARs requires larger numbers than the number to determine juvenile survival to LGD (Skalski & Townsend personal comm.).  Mamorek et al. (1998) define smolt to adult survival rates (SARs) as the rate of survival from the time a fish passes the upper-most dam as smolts to the time they return to that dam as adults.  Historical SARs for 1977-1994 had a minimum of 0.2% and maximum of 2.6% with a median of 1.0% (Mamorek et al. 1998).  We used the median SAR to calculate the number of PIT-tagged fish to release to obtain a statistically suitable number of adult returns to LGD.  Based on Lichatowich and Cramer (1979), thirty adult returns will provide an 80% chance to detect a 4% to 53% change in a measured parameter with a 5% to 50% coefficient of variation over 8 to 10 years (Figure 1).  The total number of fish we intend to mark is calculated with the premise of detecting a 30 PIT-tagged adult sample size at the natal streams.  To obtain 30 adults at LGD with a 1.0% SAR, 3000 PIT-tagged smolts have to pass LGD.  If survival of PIT-tagged fish from release to LGD is 30%, it requires 10,000 PIT-tags to be released.  Since there is a 10% loss of adults between LGD and the natal streams, thirty-three adults will have to be detected passing LGD.  This will require 3,300 PIT-tagged smolts passing LGD.  Thus, 11,000 Pit-tagged fish must be released to get 30 adults back to upper SFSR.  Our target is 30 adults, but, if necessary, we can reduce that to 20.  As measured from Figure 1, twenty adult returns will provide an 80% chance to detect a 6% to 66% change in a measured parameter with a 5% to 50% coefficient of variation over 8 to 10 years.  To get 20 adults back to upper SFSR, 7,333 PIT-tagged fish need to be released.  It requires 20 to 30 years to provide an 80% chance of detecting a 50% change in abundance or survival (Lichatowich and Cramer 1979).  We propose to monitor SARs and R/S ratios for 30 years. 
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The traps contain live boxes that will be emptied on a daily basis or at shorter intervals to provide maximum control over mortalities.  All fish will be removed from the traps and enumerated by species.  Fish will be anesthetized with MS-222 or clove oil.  Marks for trap efficiency tests will consist stains (Bismark Brown Y in a 1:30000 or greater dilution), caudal fin nips, or PIT-tags.  The type of mark a fish receives will depend on size and species of fish.  For fish that are marked, it is assumed: (1) the marks do not affect behavior or survival; (2) the marked fish are representative of the population as a whole, and: (3) fish captured and used for trap efficiencies will be representative of the population as a whole.  Fish will be sampled and marked as quickly as possible and returned to the river after complete recovery.  Larger fish will be segregated from smaller fish.  Non-target fish will be released downstream of the trap.  In
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Figure 1.  The effect of overall sample size in balanced pre and post impact study on minimum detectable difference (ß = 0.2) for different levels of variability (CV).  Taken from Lichatowich and Cramer (1979).

conjunction with other cooperating research projects, some non-target fish may be measured for length and weight and marked.  All fish will be scanned for existing PIT-tags.

All fish will be held in-stream in live boxes and released at dusk (about 12 hours) or, if necessary to release sooner, after they have fully recovered from handling.  A portion of the marked fish will be used for trap efficiency measurement and will be released upstream of the trap.  Non-efficiency fish will be released downstream of the trap.  Trap efficiency will be evaluated daily, weekly, and seasonally or by water flow differences.  Efficiency will be based on releasing known marks above traps and determining the number of recaptures within a defined period.  Trap efficiency will be calculated using the Seber modification of the Petersen catch and release methodology.  Water conditions will be monitored on a daily basis.  All mortalities will be monitored closely

The minimum sample size requirement to get survival estimates to LGD from SFSR is 2,200 PIT-tagged fish and the minimum sample size requirement to obtain SAR estimates for SFSR is 11,000 PIT-tagged fish.  We propose that the minimum number of fish to obtain survival estimates to LGD be bypassed (kept in river) and the remainder of the fish sent to the transportation system. Current operations at Lower Granite Dam, Little Goose Dam, and Lower Monumental Dam transport all fish that enter the bypass facility unless otherwise specified (as controlled by the PTAGIS Multimon system).  The Multimon system can divert selected fish back into the river.  Currently most unmarked fish that enter the smolt bypass system are transported.  This project proposes to have PIT-tagged fish diverted to the transport system to represent the unmarked fish that are transported.  This will provide data to calculate representative SARs and R/S ratios.  SFSR transported and bypassed fish will complement the CSS transport studies that require large numbers of fish to enter the transport system.  This project allows us to quantify the population characteristics or population status at several life history stages: emigration (spring, summer/fall) from SFSR (natal stream), survival and timing of smolt movement to Lower Granite Dam, and  SAR’s of transported and in-river fish.

Pit tag detections at downstream facilities will be monitored by queries to the PTAGIS database for both smolts and adults.  Minimum juvenile survival will be calculated with the Survival Under Proportional Hazards (SURPH) model (Smith et al. 1994).  The minimum number of smolts detected at LGD from the SFSR tributaries will be compiled to calculate one leg of the SAR rate for the SFSR. 

Task a.  
Collect juvenile chinook salmon and PIT-tag a minimum of 2,200 (400 supplemental summer parr, 400 parr, 500 presmolts, and 900 smolts) for survival estimation to Lower Granite Dam.  PIT tag and additional 8,800 fish for a total of 11,000 fish to quantify smolt-to-adult estimates from Lower Granite to the natal stream.

Task b:
Determine the age of chinook by examining their scales, size of fish and time of year captured to construct an age at migration, frequency-distribution curve.

Task c:
Mark and release a portion of the fish upstream of the trap site.  Record the number of these fish that are recaptured.  Use these numbers to calculate trap efficiencies and relate trap efficiencies to stream flow.

Task d:
Use actual numbers captured, along with trap efficiencies, to develop an overall emigration estimate.  Develop a run-timing curve for juveniles produced in upper SFSR.

Task e:
Monitor interrogations of PIT-tagged chinook juveniles at the Snake and Columbia River Dams.  Calculate the survival of PIT-tagged chinook smolts that reach Lower Granite Dam with the SURPH Model.

Task f:
Determine smolt-to-adult survival from Lower Granite to SFSR by dividing the estimate of the number of smolts arriving at Lower Granite by the number of returning adults to SFSR from the same migration year.

Task g:
Compare the arrival times of the various age groups of fish at the Snake and Columbia River dams.
Task h:
Summarize and compare the relative outmigration success and outmigration timing of PIT-tagged groups of summer chinook through the Snake River and Columbia River transport and sampling facilities.  Statistical comparisons will be made with parametric or nonparametric techniques.

Task i:
Download data from the PTAGIS databases to analyze arrival timing and survival.

Objective 2:
Monitor adult passage from the ocean to the upper SFSR and use data from ongoing projects in the other two major tributaries for a complete SFSR basin analysis.  This project will measure arrival timing from the ocean to the natal stream, abundance of adults at the natal stream, and survival estimates of adults to the natal streams.  Data collected will be used to analyze abundance (R/S) by quantifying adult escapement of the upper South Fork Salmon River summer chinook salmon.

Approach:

Adult passage through the FCRPS will be monitored with queries to the PTAGIS database.  IDFG ISS currently operates an adult trap facility on the extreme upper SFSR.  Unmarked and PIT-tagged adults will be counted at the weir.  The section of the SFSR downstream to the confluences of Secesh River and East Fork South Fork Salmon River (EFSFSR) is a portion of the SFSR that needs to be monitored to quantify SARs and R/S for the majority of the SFSR basin. This project will operate an expanded antenna PIT-tag detector to detect PIT-tagged adults in the downstream portion of upper SFSR.  Additional expanded antenna PIT-tag detectors will be installed on the Secesh River and Lake Creek video weirs to compare the adult escapement estimates from PIT tag detections with the escapement numbers from a video weir.

Methods:

An objective of this project is to use advanced PIT-tag detection technology in the natal streams to detect adult escapement in less than optimal conditions.  Destron-Fearing has made advances with the detection range and configuration of detection equipment (Figure 2, Figure 3).  In streams where the Nez Perce Tribe Video Monitoring project is active, new detectors will be used in conjunction with existing temporary in-stream structures to monitor adults.  In other locations, temporary detection structures will be used year-round for adult and juvenile detections.  Data from detections at the upper SFSR will be used to quantify adult escapements to calculate R/S ratios and SARs for that particular stock and will be combined with other sub-basin tributaries in an aggregate for sub-basin R/S ratios or SARs.  We intend quantify the accuracy of using PIT tag detections for adult escapement estimation by comparing our estimates with known escapement numbers from video weirs.  In conjunction with cooperating research, the existing video monitoring weirs in Secesh River and Lake Creek will be equipped with the expanded antennae PIT-tag readers (Note:  If either one of these weirs do not continue to operate, this project will install and operate them.)  R/S ratios and SARs can be used to monitor experimental management of the hydro facilities and to determine mortality upstream of the hydro facilities.
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Figure 2.  Expanded antenna for use with Destron-Fearing transceivers for PIT-tag detections.
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Figure 3.  Example of a typical installation for an expanded antenna.

Task a: 
On a weekly basis, make queries of the PTAGIS database to determine the number of PIT-tagged adults that have been detected at Bonneville Dam and LGD from juveniles marked in the upper SFSR.  Enumerate the abundance of adult migrant PIT-tag detections at LGD from each SFSR tributary stream by brood year for each stream each year.

Task b:  
Install expanded antennae and PIT-tag transceivers in the upper SFSR to quantify adult escapement into the upper SFSR.  This will require assistance from an engineer from the manufacturer.

Task c:
Install expanded antennae and PIT-tag transceivers in Secesh River near the mouth and in the Secesh River and Lake Creek video passive weirs.  This will require assistance from an engineer from the manufacturer.

Task d:
During the adult migration, monitor the expanded antennae transceivers and download data on a daily basis.  This will provide the number of PIT-tagged adults that are detected as they pass the antennae.  A minimum survival between LGD and the natal stream will be calculated for PIT-tagged fish.   

Task e:
Calculate an adult escapement estimate for upper SFSR from PIT-tag detections.  

Task f:
From data provided by the video monitoring project, compare the PIT-tagged adult estimate with the actual number of adults entering Secesh River and Lake Creek through the passive video weirs.

Objective 3:
Collect and analyze baseline information of genetic characteristics/patterns upper SFSR summer chinook salmon.
Approach


Allozyme and DNA analyses will be used to generate baseline information regarding genetic variability, evolutionary relatedness and genetic distance for chinook over time.  Risk Analysis will provide a systematic procedure to detect change in genetic structure that may occur in SFSR chinook stocks.

Methods

The genetic inbreeding, outbreeding, and reproductive success research all require systematic sampling of several populations or subpopulations for several generations to address a research goal of characterizing genetically based measures.  Hatchery and wild fish can be compared for differences and ways to minimize this differentiation can be proposed.  These experiments are a critical step in answering unresolved questions about the genetic effects of hatchery fish on natural fish and form a foundation upon which additional research can build.  This data will be combined with all genetic data in the SFSR basin to make conclusions about the SFSR aggregate.

Task a:
Collect samples that can be analyzed to detect genetic changes in gene frequency or total genetic variability.

Task b:

Over time, measures the amount of genetic change detected.

Task c:

Within the SFSR basin, identify possible causes of genetic change.

Task d:

Identify management steps to reduce further genetic changes.

Objective 4:
Compile and analyze an aggregate SFSR basin SAR and R/S estimate using data from Secesh River, Johnson Creek, and upper SFSR studies.

Approach

Monitor the production, migration, and survival of spring/summer chinook salmon smolts in the SFSR basin, which includes Johnson Creek, Secesh River, and the upper South Fork Salmon River.  This will include the abundance of smolts, smolt migration timing, duration of smolt migration, arrival timing of smolts at the FCRPS, duration of arrival of smolts at FCRPS, and survival estimates of smolts to or through FCRPS.  Individual stream data will be combined for a SFSR sub-basin analysis.  

Utilize data from current research efforts in the SFSR basin (Secesh River, Johnson Creek, and the SFSR projects) to obtain a combined SAR estimate that quantifies the SFSR basin production and adult escapement.

Methods

NPT ISS operates traps on Lake Creek and Secesh River.  NPT JCAPE M&E operates a trap on Johnson Creek, and IDFG ISS operates a trap on the upper SFSR.  This project will operate a trap on lower SFSR (this trap may be operated in cooperation with NPT or IDFG ISS projects).  The minimum total number of marked fish needed to monitor SFSR basin SARs for this project will be 33,000 (11,000 from Johnson Creek, 11,000 from SFSR, and 11,000 from Secesh River).  If the streams are not producing equal numbers of juveniles, then the number of marks necessary from each stream will be apportioned amongst them based on the proportion of SFSR juveniles produced by each tributary stream.  If the traps are not capable of collecting their quota of juveniles to mark, this project will cooperate with NMFS, IDFG, and other NPT projects to ensure that enough juveniles are seined from Secesh River and Lake Creek (and major tributaries), Johnson Creek, and upper SFSR and Poverty Flat to reach the assigned quota.  Historically, NMFS has collected fish from some of these streams to mark and this project will support or expand that effort as necessary. 

The numbers of PIT-tags necessary to conduct this research was calculated by statistical analysis (Rich Townsend and John Skalski, Washington State University).  The numbers were based on an overall detection rate of 30% of PIT-tagged smolts arriving at LGD with a 24% probability of being detected.  The survival estimates to LGD for individual stream and seasonal groups can be determined with 360 – 1,343 PIT-tags based on the life history stage and individual stream (Table 1).

The fish detected at LGD are considered smolts.  Any fish that is detected below LGD is considered to have reached LGD.  Only PIT-tags originally detected at LGD will be included in the group to evaluate downriver events.  Using the SURPH program and emigrant data, calculate the survival estimate and it’s standard error (SE) for PIT-tagged smolts to LGD for each stream and season.  Calculate the minimum number of smolts passing LGD and through the FCRPS for each stream and season.  The assumption is that PIT-tagged fish are representative of emigrants as a whole.  

Smolt to adult survival rates (SARs) will be calculated as the percentage of the minimum number of smolts from one brood year (BY) that pass Lower Granite Dam and the number of adults produced by those smolts that return to Lower Granite Dam (number adults return LGD/number smolts pass LGD).  Recruit per spawner (R/S) ratios will be calculated as the number of adults from one brood year that return to a stream divided by the number of spawners that produced them (number of adults from brood year/number of spawners of brood year).  The return of adults from one brood year may include one-ocean (three year old) to four-ocean (six year old) fish.  We will conduct Minimum Viable Metapopulations analysis on adult abundance to determine population persistence (Dennis et al. 1991).

Adult Escapement Numbers.

Ongoing research projects in the SFSR are quantifying adult escapement numbers.  The Secesh River and Lake Creek video weir technology is being evaluated.  These existing video monitoring weirs will be equipped with the expanded antennae PIT-tag readers (Note:  If either one of these weirs is not operated by the current operators, this project will install and operate them.)   We intend to quantify the accuracy of using PIT-tag detections for adult escapement estimation by comparing our estimates with known escapement numbers at video weirs.  Johnson Creek and extreme upper SFSR adult escapement is monitored at adult weirs.  PIT-tag detections will be used to quantify adult escapements in the lower SFSR.  The numbers used to calculate R/S ratios and SARs for each tributary will be combined with the other sub-basin tributaries to create an aggregate for sub-basin R/S ratios and SARs. 

Task a:
Enumerate all spring/summer chinook salmon migrants from all screw traps in SFSR.  Data will be collected by this project and JCAPE M&E, NPT ISS, and IDFG ISS projects.  Using queries of the PTAGIS database, we will enumerate the minimum number of PIT-tagged smolts that reach LGD for each stream and season.  These detections usually occur in the spring and early summer.

Task b:
Determine the age of chinook by examining their scales, size of fish and time of year captured to construct an age at migration, frequency-distribution curve for the entire SFSR basin.

Task c:
Use actual numbers captured, along with trap efficiencies, to develop an overall emigration estimate for the SFSR basin.  Develop a run-timing curve for juveniles produced fish in SFSR basin.

Task d:
Interrogate SFSR basin PIT-tagged summer chinook juveniles at the Snake and Columbia River Dams.  Calculate the survival of the aggregate SFSR basin PIT-tagged chinook smolts that reach Lower Granite Dam based the SURPH Model.

Task e:
Determine smolt-to-adult survival from Lower Granite to SFSR basin by dividing the estimate of the number of SFSR basin smolts arriving at Lower Granite by the number of returning adults SFSR basin from the same brood year.

Task f:
Compare the arrival times of the various life stage groups of fish at the Snake and Columbia River dams for the SFSR aggregate.

Task g:
Summarize and compare the relative outmigration success and outmigration timing of PIT-tagged groups of summer chinook From SFSR basin through the Snake River and Columbia River transport and sampling facilities.  Statistical comparisons will be made with parametric or nonparametric techniques.

Task h:
Arrival timing and survival will be analyzed using PTAGIS databases and the SURPH model.

Task i:
Combine the data from each stream into one group to represent the total SFSR basin.  Use this data to calculate the R/S ratios for the SFSR basin.

Task j:
Document stray rates of hatchery and natural fish within the basin through detections of PIT tags at each tributary stream.

Task k:
We will conduct Minimum Viable Metapopulations analysis on adult abundances from the aggregate of the tributaries to determine SFSR basin population persistence.

Objective 5:
Transfer of Technology.

Task a:

Prepare three Quarterly Progress Reports.  Reports shall be submitted 15 days after the end of each quarter.  The three quarters will end March 31, July 31, and October 31.

Task b:

Prepare and provide an annual report summarizing all tasks outlined in objectives one through four above.  The annual report will be submitted by December 31 and will include information on the fish by brood year (i.e. the 2001 annual report will report on brood year 1999 fish which includes all information taken on juvenile fish captured, tagged and subsequently interrogated through juvenile detections from the dams.  It will also include all information taken on adults during that current year.)  Information included in the report will be:

1) Abstract.

2) Introduction.

3) Description of project area.

4) Methods and materials.

5) Results obtained from the years work (as described above).

6) Discussion 

7) Summary and conclusions.

8) Supplemental volume or appendices that contain detailed summaries of all data collected.

Task c:
Presentation of results and major findings to professional staff and meetings/conferences

g. Facilities and equipment
It will be necessary to find 500 square feet of office space and 1,000 square feet of storage space in McCall.  If a large enough place (1,000 – 1,200 sq. ft.) could be found in McCall or the area, the ISS project could share in expenses with other projects.  The project will use a five-foot or eight-foot rotary screw trap to collect juveniles ($15,000).  One PIT-tag tables will be necessary ($14,000).  Three PC's and printers ($7,500) are needed for use in the office and 4 laptop computers and one printer ($12,000) are needed for data collection and processing in the field.  The project will need one RV trailer ($25,000) to house personnel on site and two wall tents ($1,800) to serve as field laboratories.  One 4500 watt and two 1000 watt generators ($4,500) will be needed to provide electricity in addition to three solar panel arrays ($12,000). Two loop and two wand PIT-tag transceivers are needed for juvenile tagging and adult carcass examination ($24,000).  Two CWT wand detectors will be needed to check for tags in hatchery adult carcasses ($9,000).  Three transceivers and 9 expanded antennae will be needed for remote PIT-tag detections ($27,000).  Thirteen thousand PIT tags will be needed annually ($30,000).  
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1992-present

Senior Fisheries Biologist, Acting Fisheries Program Manager, and currently as Director of Biological Services with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for research projects, Department program direction and administration of the Fisheries Research Division.

1988-1991

Senior Fisheries Biologist with the Nez Perce Tribe Fisheries Department.  Adult salmon population status monitoring and LSRCP hatchery evaluation studies in major river subbasins in the Snake River.

1987-1988

Acting Fisheries Program Manager with the Nez Perce Tribe Fisheries Department.  Responsible for fisheries program management and direction.

1984-1986

Senior Fisheries Biologist with the Nez Perce Tribe Fisheries Department.  Conducted research on juvenile steelhead trout  life history characteristics and abundance in relation to physical habitat parameters on five streams.

1982-1983

Project fisheries biologist with the Nez Perce Tribe Fisheries Department.  Responsible for conduct of a physical and biological inventory of streams on the reservation proper with emphasis on anadromous salmonids.

1978-1980

Fisheries biologist with the Colville Confederated Tribes Fish and Wildlife Department.  Developed fishery management programs for the Colville Tribe on their 1.3 million acre reservation and the 1.7 million acre ceded area.

1975-1978

Fisheries research biologist with W.F. Sigler and Associates, Environmental Consulting Firm.  Ecological and fish life history research on 110,000 acre Pyramid Lake, Nevada.

Unique Abilities:

Certified Fisheries Scientist - AFS

Experienced with Endangered Species Act and management of listed fish species.

Ecological and fish life history research on anadromous and resident fish species. 


Population dynamics experience on Snake River Pacific salmon.


Management experience with resident and anadromous species.


Snake River water rights adjudication experience.


Familiar with Columbia River basin fisheries management issues.


Certified SCUBA diver - NAUI
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Table 1.  Minimum release size, needed to obtain a 95% confidence interval on the individual release survival estimates to Lower Granite Dam, (0.05.


		Release Site

		Life History Stage/Stock

		Number to Release



		Imnaha River

		Fall chinook

		1,025



		

		Spring Chinook

		738



		

		

		



		Johnson Creek

		Summer parr

		790



		

		Trap parr

		702



		

		Trap presmolt

		658



		

		Trap smolt

		1264



		

		Total all groups

		3,414



		

		

		



		Lake Creek

		Summer parr

		503



		

		Trap parr

		480



		

		Trap presmolt

		562



		

		Trap smolt

		714



		

		Total all groups

		2,259



		

		

		



		Secesh River

		Summer parr

		360



		

		Trap parr

		1,343



		

		Trap presmolt

		489



		

		Trap smolt

		410



		

		Total all groups

		2,602



		

		

		



		South Fork Salmon River

		Summer parr

		384



		

		Trap parr

		367



		

		Trap presmolt

		482



		

		Trap smolt

		858



		

		Total all groups

		2,091



		

		

		






