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Section 9 of 10. Project description

a. Abstract 
The Idaho Natural Production Monitoring and Evaluation Project (INPMEP) is an ongoing project in place to monitor trends in spring/summer chinook salmon and steelhead trout populations in the Salmon, Clearwater and lower Snake River drainages.  This project has three major components including long-term general monitoring programs, evaluating habitat enhancement projects, and estimating life-cycle survival.  The general monitoring programs provide historical as well as up to date information on juvenile salmon and steelhead populations.  Specifically, the general parr-monitoring database contains 17 years of parr density and carrying capacity estimates from over 150 tributaries in the Mountain Snake Province.  Adult escapement is monitored by completing redd count surveys for steelhead trout and chinook salmon.  The second component of this project has been to evaluate habitat improvement projects initiated in the 1980’s in over 20 key spawning and rearing tributaries.  Benefits from the habitat projects were intensively monitored for about 10 years.  During that period, the maximum benefits of the habitat enhancement projects could not be determined because seeding levels were below carrying capacity.  Improved escapement in 2001 provides a unique opportunity to compare treatment and control sections during a period (2002) when densities may approach parr carrying capacity.  We expect to focus on those comparisons during the 2002 field season.  The third component of the INPMEP is evaluating overall life-cycle survival for aggregate Snake River spring and summer chinook salmon and steelhead trout.  The survival work includes the freshwater stage (smolts per female) as well as the combined migration and ocean stages (smolt-to-adult survival).  The survival analysis provides a method for determining if freshwater survival or migration and ocean survival are most limiting to the recovery of Snake River salmon stocks, and a baseline from which to evaluate future responses to management actions.

b. Technical and/or scientific background
The first records describing chinook and steelhead populations in Idaho were completed by Evermann (1895).  That work reported anecdotal harvest information and qualitative descriptions of anadromous run size in several Idaho drainages.  After those early accounts, anadromous population trends in Idaho were scarcely reported and relied on harvest trends or escapement estimates at downstream Snake and Columbia river dams.  A standard redd count program began for spring/summer chinook in Idaho in 1957 (Elms-Cockrum 2001).  Beginning in the 1970’s, monitoring and enhancement efforts for Idaho’s anadromous fisheries were heightened (Bjornn 1978; Everest and Chapman 1972; Petrosky and Holubetz 1985).  Despite initial enhancement efforts, Snake River chinook salmon and steelhead were listed under ESA as threatened in 1992 and 1997, respectively.  Most of the hatchery stocks for Snake River chinook are also listed.  Those listings, current population status, and measures of recovery rely heavily on the information gathered by monitoring and evaluations programs.  Both the Clearwater and Salmon subbasin summaries identify INPMEP as a key contributor to filling the basic monitoring and evaluation needs for chinook salmon and steelhead trout in the Mountain Snake Province.

c. Rationale and significance to Regional Programs
The FWP, Salmon and Clearwater Subbasin summaries, NMFS 2000 biological opinion on the operation of the Columbia River power system, and the IDFG 2000 fisheries management plan identify monitoring and evaluation projects as important to recovery of Snake River salmon and steelhead populations.  Specifically, RPA 180 of the NMFS biological opinion calls for the development of hierarchical basinwide monitoring programs.  In 1994, the INPEMP established a priority sampling design that provides annual density and carrying capacity estimates of juvenile salmon and steelhead in 50 of the most important (core) streams in the Salmon and Clearwater subbasins.  The high priority systems were identified in the IDFG anadromous plan (IDFG 1992).  The FWP (FWP 7.1.C) described the need to establish a similar priority system for M&E projects.  Other applicable RPAs include 185 and 189.  Those actions describe the need to evaluate and monitor SARs.  

The NMFS biological opinion describes the need to determine areas occupied by juvenile and spawning salmon and monitor their trends through time (Section 9.6.5).  Redd counts and the GPM activities completed by INPEMP address those needs.  The INPEMP also fills a compliance-monitoring role by acting as an accounting system for downstream mitigation projects (section 9.6).  If downstream measures improve SARs, those benefits will be measured in the parr and adults escapement trends provided by the INPMEP.  The recently completed Clearwater and Salmon subbasin summaries reported that the INPMEP was the mechanism in place to meet several critical M&E needs (i.e., smolt-to-adult survival estimates, adult spawner abundance, juvenile abundance and distribution, spawning success, and stock replacement analysis (SSS-5.4.1, CSS-248-250 pp.).    
d. Relationships to other projects 
General Monitoring Program

The general parr-monitoring (GPM) database was established 17 years ago.  In the interest of efficiency, some of the data collection for GPM sites is performed by the salmon and steelhead supplementation studies (Projects: 198909800, 199005500, 198909802, 198909803, 198909801), Regional Fisheries Research Biologists and managers, the USFWS – Fisheries Resource Office (FRO), the Nez-Perce and Shoshone-Bannock Tribes.  This project maintains the integrity of the database (biological and physical habitat), completes data analysis and report writing, compiles the statewide collection of the data, fills data requests for outside agencies, consulting firms, Universities and within the Idaho Fish & Game.  Currently, the GPM database has been joined with a comprehensive watershed database (USDA – Eastside Assessment) to compare fish densities with elevation, gradient and specific watershed use variables.  Long-term management of this database will result in providing access “on-line” to fish density information found in the GPM.  This will provide readily available information to many more user groups.  GPM data will be incorporated in StreamNet once spatial scale problems with GPS locations are resolved. 

In addition to juvenile salmon and steelhead, the GPM database also includes important density information on the following resident fish:  rainbow trout, westslope cutthroat, brook trout, bull trout and mountain whitefish.  With the bull trout listing, and the proposed cutthroat listing, this information has already provided a valuable resource for agencies like the Idaho Department of Fish and Game, BLM, Idaho Department of Environmental Quality, Idaho Power, USFS, NMFS, NPT, SBT, and other agencies working on recovery of these species.  Due to the number of data requests (90 since 1999), the database can serve an even greater tool to regional wildlife and habitat managers if other project data are incorporated in the database.  Examples of appropriate additions that are being included in the database include snorkel data collected by the Idaho Supplementation Studies (ISS) and Steelhead Supplementation Studies (SSS).  Additional data from the U.S. Forest Service or other entities may be included in the future.  The purpose of this will be to greatly increase our sample size in most stream classes and cells, as well as our ability to more accurately assess population status of chinook salmon and steelhead trout parr in Idaho.

The GPM data are also valuable to compare densities of juvenile salmon, steelhead, and resident fish among streams from different land use classes to index population responses in good and poor habitat as identified as a critical data need by Marmorek and Peters (1996).  The GPM database will be related to the spatial scales used in the Eastside Assessment and Upper Columbia Basin Environmental Impact Statement of the U.S. Forest Service and Bureau of Land Management, with densities analyzed within three land use classes.  The proposed analysis may also incorporate specific habitat variables from GPM and the Eastside Assessment and upper Columbia Basin projects (Overton et al. 1995).

  
Life Cycle Survival

To estimate Snake River aggregate chinook salmon production (smolts per female), information must be gathered from a wide range of agencies, tribes, and other projects.  The estimated number of adults passing Lower Granite Dam is obtained from the Fish Passage Center.  The total numbers of adults and the proportion females trapped and the subset taken into the hatcheries are obtained from the IDFG and ODFW hatchery evaluation projects, and the USFWS fisheries assistance office.  The estimated numbers of adults harvested above Lower Granite Dam are obtained from IDFG and ODFW anadromous management personnel, the Nez Perce Tribe, and the Shoshone-Bannock Tribes.  The estimated migration mortality from Lower Granite Dam to the hatchery traps for hatchery adults is obtained from the University of Idaho adult radio tracking research.  The daily numbers of wild/natural spring/summer chinook salmon smolts collected at Lower Granite Dam are obtained from the Fish Passage Center.  The daily estimated collection efficiencies at Lower Granite Dam are obtained from the NMFS river reach survival project. We rely heavily upon the PTAGIS database managed by the PSMFC for this research.  
In 1998 the INPMEP began efforts to accurately estimate the ocean age proportion of wild/natural spring/summer chinook salmon carcasses found during spawning ground surveys throughout the Mountain Snake Province.  All projects conducting spawning ground surveys in Mountain Snake Province wild/natural spring/summer chinook salmon spawning areas are provided instructions and sampling kits.  This effort requires significant coordination and information exchange with the ISS research project, IDFG regional management, IDFG chinook hatcheries, ODFW, NPT, SBT, USFS, NMFS, and USFWS.  Information on methods and results are exchanged and compared with chinook aging labs for CRITFC, ODFW, WDFW, and Canada’s Department of Oceans and Fisheries.  Age structure information is needed to accurately estimate brood year recruitment to spawning grounds for spring/summer chinook index stocks (Beamesderfer et al. 1997), the key metric used in the NMFS 2000 biological opinion.  INPEMP has begun to provide this information to the Northwest Power Planning Council’s Ecosystem Diagnosis and Treatment (EDT) evaluation project to update the index stock run reconstructions. 
e. Project history 

General Monitoring Program

The INPMEP was established under the Northwest Power Planning Council’s 1982 Fish and Wildlife Program, Measure 704(d)(1) to monitor natural production of anadromous fish, evaluate BPA habitat improvement projects, and develop a credit record for off-site mitigation projects in Idaho.  Since project inception, a major function has been to monitor trends in juvenile spring and summer chinook salmon and steelhead trout in the Salmon, Clearwater, and lower Snake River drainages.  The resulting database (GPM) contains both biological and physical habitat information.  GPM provides historical as well as up to date information on juvenile salmon and steelhead populations and resident fish species such as rainbow, cutthroat, brook and bull trout, whitefish, and amphibians.  Physical stream habitat trends are monitored on a three-year rotation (temperature, width, channel type, gradient, substrate composition, etc.).  This information covers a wide base of users, and is important in monitoring long-term trends and variations in the habitat and species composition that may occur. 

The GPM database has become one of the most complete and comprehensive salmon databases in Idaho, containing information on more than 150 streams in the Salmon, Clearwater and lower Snake River Drainages (Figure 1).  To date, approximately 6,500 records exist in the database.  Percent carrying capacity and density estimates are determined for the following classes of juvenile salmon:  wild A-run steelhead trout, wild B-run steelhead trout, natural A-run steelhead trout, natural B-run steelhead trout, wild spring and summer chinook, and natural spring and summer chinook salmon (Hall-Griswold and Petrosky 2001, in progress).  The longevity of the program has made it possible to begin plotting generational trends in abundance (parr-to-parr replacement analysis).  Results from that work show that parr replacement in the Salmon and Clearwater subbasins occurred only twice for spring/summer chinook salmon since 1985 (Figure 2; Hall-Griswold and Petrosky 2001, in progress).  In the next few years, it is anticipated that the GPM database will continue growing as other project data is incorporated (e.g., Idaho Supplementation Studies).  Moreover, maintaining this long-term monitoring program is critical for evaluating the efficacy of other mitigation and research activities both within and outside the Clearwater and Salmon subbasins (i.e., stream nutrient enhancement and operation changes in the migration corridor).  
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Habitat Improvement Projects 

The INPMEP has documented benefits to date from barrier removal, off-channel development, and instream structure projects.  Habitat improvement projects were completed in 20 streams in the Mountain Snake Province.  Some of the habitat improvement projects reduced percent fines in spawning substrate by more than 10%, locally doubled steelhead parr carrying capacity, and increased chinook parr carrying capacity by connecting off-channel ponds (Kiefer and Lockhart 1999; Rich and Petrosky 1994; Scully and Petrosky 1991).  None of the above habitat projects, however, realized their full potential due to low adult escapements.  Improved wild/natural adult returns projected for 2001 provide the opportunity to evaluate impacts during higher seeding levels that may approach carrying capacity.  Projected escapement in 2001 for wild and naturally produced chinook is three times the 10-year average and more than double the highest escapement from any single year since implementation of habitat improvement projects.  The higher seeding levels provide a unique opportunity to compare control and treated stream sections under condition at or near carrying capacity.  We expect to focus on those comparisons during the 2002 field season.  

Life Cycle Survival

The implementation of the ISS and SSS research programs with their objectives to estimate spawning/rearing stream specific freshwater survival, initiated a shift in INPMEP objectives.  To avoid unnecessary duplication of effort, and to increase overall knowledge of freshwater productivity, the INPMEP in 1997 shifted its freshwater productivity efforts from intensive stream specific research to Snake River Basinwide survival and production research.  Efforts have focused on developing methods to estimate aggregate smolt per female production. 
Initial results showed that Snake River spring/summer chinook production averaged 243 smolts per female during brood years 1990-1998 (Figure 3; Kiefer et al. 2001a).  The stock recruitment relationship can be used to project adult returns for a given smolt-to-adult survival rate.  For example, if SARs averaged 4%, this relationship would predict that adult returns would rebuild and stabilize at 40,000 wild/natural adults.

The INPMEP began an effort in 1998 to determine the accurate ocean age proportions of wild/natural spring/summer chinook salmon carcasses found on the spawning grounds.  This effort was prompted by a discrepancy between ocean age proportions estimated from run reconstruction using fork lengths from carcasses, and ocean age proportions of PIT-tagged adult returns.  In 1998 a variety of aging structures (scales, otoliths, dorsal fins, and pectoral fins) were collected from wild/natural spring/summer chinook salmon spawning ground carcasses sampled from a wide range of spawning areas in the Mountain Snake Province.  In spring 1999 INPMEP personnel transported a subset of these aging structures to the fish-aging lab at Canada’s Pacific Biological Station in Nanaimo, British Columbia.  Shane MacLellan and her staff at the Pacific Biological Station provided INPMEP personnel training in sample preparation, structure aging, and aging data management.  Of the aging structures collected, dorsal fin rays were determined to be most accurate for aging Snake River spawning ground carcasses.  Since 1998, dorsal fins have been collected from 1,148 wild/natural spring/summer chinook salmon carcasses in 56 different streams.  In addition, a reference and methods validation collection of 62 known age spring/summer chinook salmon hatchery adults have been sampled as well.  Aggregate age proportions for return year 1999 Snake River spring/summer chinook are reported in Kiefer et al. (2001a).  The aging fin ray collections also provided a serendipitous opportunity to collect and archive genetic samples from the same tributaries.  These genetic samples have been combined with samples collected in 1996 and 1997 by the ISS project into one archive collection managed by INPMEP that contains 2,137 unique samples.  
To advance the understanding of complete life cycle survival, the INPMEP has been utilizing the PTAGIS database to estimate Snake River overall and migration route specific SAR.  Results of overall SAR investigations for wild/natural chinook salmon have been published in Fisheries (Nemeth and Kiefer, 1999).  This research indicates that for migratory years 1989-1995, overall SARs of Snake River wild/natural chinook salmon have been far below the recovery goal range identified by Marmorek and Peters (1996).  Migration route specific SAR research was initiated when a review of the literature found reports indicating that chinook smolts migrating past the four main collector dams without being collected had SARs at least as high and maybe higher than for smolts that were collected and transported (Collins et al. 1975, Harza 1994, and Newman 1997).  The INPMEP developed a Mark-Recapture model using Monte Carlo simulations (White 1993) to estimate the SARs of uncollected PIT-tagged smolts and compare them to estimated SARs for bypassed and transported smolts.  A manuscript covering the methodologies, results, and implications on recovery options of this research has been submitted to the North America Journal of Fisheries Management for publication.  
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f. Proposal objectives, tasks and methods
OBJECTIVE 1:  Manage and collect long-term monitoring data for spring and summer chinook salmon and steelhead trout populations in Idaho.

Task 1a.  Complete snorkel estimates of parr density and percent carrying capacity in a minimum of 50 high-priority GPM streams annually.  To ensure the long-term integrity of monitoring trends in anadromous fish populations, a sampling scheme to prioritize streams for conducting snorkel surveys was developed in 1994 (Leitzinger and Holubetz 1994).  Priority or “core” streams are surveyed every year.  These represent the most important streams that ensure all subbasins, as defined in the IDFG anadromous plan (IDFG 1992), will be sampled.  Priority one streams are stratified by channel type (B or C), and several representative sites (at least 3) per strata are sampled every year.  These sites include several habitat types, with fish numbers and surface areas recorded separately for each habitat type.  

Most anadromous fish production streams in Idaho are clear and have low conductivity.  Snorkel counts by trained observers are preferred for efficiency in these streams over estimates obtained from electrofishing.  Snorkel counts potentially underestimate parr abundance, especially at lower temperatures in late summer and fall (Hillman et al 1992).  Other comparisons of snorkeling and electrofishing methods did not indicate a negative bias (Petrosky and Holubetz 1987; Hankin and Reeves 1988).  Therefore, most of the parr estimates are made using snorkeling techniques.  A few sites are sampled by electrofishing in a more productive watershed (i.e., Lemhi River).  

All snorkeling surveys are completed with a team of divers working upstream.  Crew size ranges from one for small streams to five or more for larger streams.  Snorkeling results are reported in density (#/100 m2).  Annual comparisons of parr densities are made among all major anadromous fish drainages in Idaho.  Due to the preference by steelhead trout for B channels and chinook salmon for C channels, parr density comparisons among drainages incorporated only the preferred channel type for each species.  We summarize A-run and B-run steelhead trout separately because of large differences in Columbia River harvest rates and escapements between the two runs (TAC 1997).

We also estimated parr density as a percent of carrying capacity (PCC) derived from standardized smolt capacity ratings developed for subbasin planning by the System Planning Group for the Northwest Power Planning Council (NPPC 1986).  The parr density database was merged with the NPPC's species presence/absence database using the common variable EPA reach number.  The NPPC file rates each reach as being poor, fair, good, or excellent habitat for rearing chinook salmon or steelhead trout smolts.  Respective NPPC smolt densities in number/100m2 are 10, 37, 64 and 90 for chinook salmon, and  3, 5, 7 and 10 for steelhead trout.  The NPPC smolt density ratings provide a consistent, though subjective assessment of habitat quality and smolt carrying capacity within Idaho subbasins.  Based on parr densities from this project and a planning value of 50% parr-to-smolt survival or less (Kiefer and Lockhart 1994), the NPPC smolt densities appear to be good approximations for steelhead trout, but over estimate carrying capacity for chinook salmon in Idaho streams.  NPPC steelhead trout smolt capacity in excellent habitat (10/100m2) and 50% parr-to-smolt survival imply a parr density of 20/100m2, the same as defined by Petrosky and Holubetz (1988) based on empirical data.  NPPC chinook salmon smolt carrying capacity in excellent habitat (90/100m2) and 50% parr-to-smolt survival imply a parr density of 180/100m2, which is 67% higher than defined by Petrosky and Holubetz (1988) based on empirical data and fry stocking experiments.

We adjust the NPPC smolt density ratings to parr carrying capacity assuming that excellent steelhead trout habitat would support 20 parr/100m2 and excellent chinook salmon habitat would support 108 parr/100m2 (Petrosky and Holubetz 1988).  We also assume the same relative density proportions between the NPPC habitat classes of poor, fair, good and excellent.  Thus, respective parr carrying capacity ratings for four habitat classes use in the GPM database are:  6, 10, 14 and 20/100m2 for steelhead trout; and 12, 44, 77 and 108/100m2 for chinook salmon.  Any new carrying capacity estimates such as those produced by the EDT model can be incorporated in the GPM database. 

Task 1b.  Collect physical stream habitat data in all GPM high priority streams.

General parr monitoring sections provide an annual index of anadromous fish abundance in various habitat types and drainages.  Monitoring sections are approximately 100 m in length with boundaries occurring at defined breaks between habitat types.  Sections generally include at least one pool-riffle sequence.  Stream strata and sections are cross-referenced to the Environmental Protection Agency's (EPA) stream reach numbering system (NPPC and BPA 1989).  

Physical habitat variables are standardized and measured at least once since 1984 in each established density monitoring section.  The physical habitat variables other than width and length are not measured every year in each section due to time constraints (parr densities in all anadromous streams in Idaho need to be sampled within a 2-month period from late June to late August) and because the physical habitat has been relatively stable from year to year.  Therefore, habitat variables for each high priority site are measure on a three-year rotation schedule.  The same physical variables are measured in the IDFG supplementation and intensive smolt monitoring projects.   IDFG has encouraged other agencies and tribes to incorporate this standardized variable list into their monitoring programs.

The following physical habitat variables are measured in each monitoring section:  habitat type (percent pool, riffle, run, pocketwater, and glide); substrate composition (percent surface sand, gravel, rubble, boulder, and bedrock); section length, average width, average depth, gradient, conductivity, and channel type (Rosgen 1985).  The techniques to collect the physical habitat data are described in Petrosky and Holubetz (1988) and Scully et al (1990).  

Task 1c.  Coordinate GPM sampling efforts with cooperating agencies. The IDFG fisheries research section and regional anadromous fisheries programs collect the majority of the GPM data.  However, there are many cooperating agencies that contribute significantly to the database.  Cooperating agencies involved in the collection of parr density data for this project are the Shoshone-Bannock Tribes (SBT), the Nez Perce Tribe (NPT), and the U.S. Fish and Wildlife Services' Fishery Resource Office (FRO) in Ahsahka, Idaho.  

Task 1d.  Manage and complete annual verification of the GPM database.

All biological data from 1985 through 2000 has been entered into Microsoft Access database.  The GPM database is updated and verified annually. Once verification is complete, project implementors, tribes, and natural resource agencies can and do make data requests.  Due to the integrity and long-term monitoring of fish populations in the GPM database, this data has became invaluable in a cooperative project between IDFG and the USDA-USFS Intermountain Research Station.  The biological and physical habitat data from the GPM project was combined to a large USFS database (Eastside Assessment) containing watershed use characteristics (HUC-6).  In addition to the integration of these 2 databases, most all transect locations were recently digitized to determine their exact location and elevation.  Combined with fish density data from GPM, Intermountain Research has created a database, which now encompasses fish population information at specific elevation and gradient, and watershed use characteristics.  This information will be important in identifying differences in fish populations (i.e., bull trout, cutthroat, steelhead and chinook) between drainages, elevation, stream characteristics and watershed use impacts.

Task 1e.  Index steelhead escapement in the Salmon and Clearwater subbasins by conducting aerial redd counts.  INPMEP completes aerial redd counts for steelhead trout in the Salmon and Clearwater subbasins.    

Task 1f.  Monitor spring and summer chinook salmon escapement in Idaho by coordinating and conducting redd count surveys.  The INPMEP coordinates and participates in index redd counts.  INPMEP personnel also provide annual inter-agency redd count training for chinook salmon.  The INPMEP proposes to assume responsibility for writing the Idaho annual chinook salmon redd count report that is currently written by IDFG anadromous management staff.

Task 1g.  Pit tag a minimum of 700 emigrating chinook parr during the summer and fall, and 500 emigrating smolts during the spring, annually.  Juvenile migrant traps are operated in American, Crooked and Red rivers from March through October to estimate emigration numbers and timing of juvenile chinook salmon and steelhead trout.   Chinook smolt survival to the head of Lower Granite Reservoir is determined by PIT tagging a minimum of 700 emigrating chinook parr during the summer and fall, and 500 emigrating smolts during the spring, annually, from each stream.  This data is also used for the comparative survival and SAR studies.

Objective 2.  Measure changes in steelhead trout and chinook salmon production attributable to habitat enhancement projects  

Task 2a.  Monitor long-term changes in rearing and spawning habitat from enhancement projects.  Conduct habitat evaluations in enhancement and control sections to document long-term (10-20 years) improvements in physical habitat conditions resulting from these projects.  Habitat variables (e.g., percent fines) will be included in a Before-After-Control-Impact (BACI) analysis to determine significant changes (Stewart-Oaten et al. 1986).

Task 2b.  Compare parr densities in treated and control stream sections.  During the late 1980’s and early 1990’s, rearing and survival benefits were documented for some of the habitat modification (e.g., instream structures, riparian vegetation, and off channel developments).  However, the full benefits of many of the habitat enhancement projects could not be determined due to low seeding levels.  Anticipated escapement in 2001 will provide higher seeding levels than observed since project inception.  Therefore, in 2002, carrying capacity may be reached in several areas of the enhancement streams.  Those streams will be included in the general parr sampling completed during the 2002 field season. A randomized blocked ANOVA will be used to determine significant between treated and control stream sections.  

OBJECTIVE 3.  Estimate life cycle survival for wild and naturally produced steelhead trout and spring/summer chinook salmon.

Task 3a.  Estimate smolts per female production for aggregate Snake River basin spring and summer chinook to identify smolt-to-adult survival needed to achieve recovery.  This analysis allows management agencies to track status and trends in freshwater productivity covering all freshwater life stages and to evaluate the smolt-to-adult survival necessary to achieve run replacement or reach an adult escapement recovery goal.  Estimates of adults passing Lower Granite Dam, hatchery brood stock reports, sport and tribal harvest estimates, and University of Idaho radio tracking research results are used to estimate the numbers of females available for natural reproduction.  Resulting wild/natural smolt production is estimated at Lower Granite Dam using COE daily estimates of wild/natural smolts collected and INPMEP’s Monte Carlo Simulation Model estimate of daily collection efficiencies for wild/natural chinook smolts.  Methods used to complete this task are described in Kiefer et al. (2001b).

Task 3b.  Estimate ocean age proportions for wild or naturally produced spring/summer chinook salmon returning to Idaho’s freshwater spawning and rearing habitat.  Coordinate sample collection with all projects conducting chinook salmon spawning ground surveys.  Develop and provide to all cooperators instructions, training, and sample packets for the collection of biological samples from carcasses.  Collect, catalogue, and prepare samples for aging using methods developed by INPMEP personnel and described in Kiefer et al. (2001a).  Estimate ocean age proportions for each 5 cm length group.  Use aging results and spawning ground carcass data to provide accurate run reconstruction information for wild/natural index stocks. 

Task 3c.  Estimate the length frequency of spring/summer chinook salmon adults with intact adipose fins passing Lower Granite Dam.  Record video images of adult chinook salmon passing the Lower Granite Dam viewing window on every 4th day during the spring/summer chinook salmon adult migration season.  Use video grabbing software to digitize a random sub-sample of adult images in which an intact adipose fin can be identified.  Use the regression already developed (Kiefer et al. 2001a) to convert these digitized images into an estimate of actual fork length for each imaged adult.  Use video image estimated fork lengths to develop a length frequency distribution for adult chinook passing Lower Granite Dam with intact adipose fins.

Task 3d.  Estimate aggregate smolt-to-adult survival of Snake River spring and summer chinook salmon using smolt and adult abundance estimates at Lower Granite Dam.  Tasks completion depends on several estimates and synthesis of data such as applying the estimated ocean age proportions from Task 3b to the length frequency developed in Task 3c to estimate the ocean age proportions of wild/natural spring/summer chinook salmon passing Lower Granite Dam.  Secondly, we apply those ocean age proportions to TAC estimates of total wild/natural adult returns.  Thirdly, we use those results to estimate the adult returns from a particular smolt migration year estimated from Task 3a.  Detailed methods used to complete the analysis are described in Kiefer et al. (2001a).
Task 3e.  Estimate overall and migration route specific smolt-to-adult survival for both spring and summer chinook salmon and steelhead trout using PTAGIS database and Monte Carlo simulation model.  Estimate overall and migration route specific smolt-to-adult survival for PIT-tagged wild/natural spring and summer chinook salmon and steelhead trout.  Use the PTAGIS database and a program developed by the ISS project to determine the disposition of detected PIT-tagged smolts.  Use those data and the model previously developed by INPMEP (Kiefer et al. 2001b) to estimate the number of PIT-tagged wild/natural smolts that migrated uncollected past the four main collector dams.  Use the methods described in Kiefer et al. (2001b) to estimate and compare SARs from the three main smolt migration routes.

Task 3f. Validate ocean age estimates using known age adults from PIT tagged and coded wire tagged hatchery fish.  Collect and age dorsal fins from approximately 60 known age adults from the following groups in order of preference: PIT-tagged wild/natural carcasses, PIT-tagged hatchery adults, or coded wire tagged hatchery adults.  


Task 3g.  PIT tag wild juvenile steelhead to increase the number of adult returns for the analysis described in Task 3e.   Efforts began in 1998 to increase the numbers of PIT-tagged wild steelhead smolts to levels that would allow for more precise estimates of SARs, and to ensure that the PIT-tagged steelhead trout smolts were more representative of the entire Snake River population.  The approach to increase the sample size of PIT-tagged steelhead smolts is two pronged.  One effort is to provide the cooperators of the Idaho supplementation studies additional PIT tags so that steelhead juveniles captured incidentally to their sampling effort could be tagged.  For the second effort, this project identified significant wild steelhead production streams that were not currently being sampled by other projects and collected and PIT-tagged juvenile steelhead in these streams. Sampling by INPMEP personnel is concentrated in important wild production areas: Lochsa River, Middle Fork Salmon River, and Salmon River canyon tributaries. This effort for migratory year 2000 resulted in 3,404 wild/natural steelhead smolt PIT tag detections, a 28% increase.

Task 3h. Report weekly smolt detection information for the entire Snake River Basin during the spring outmigration to IDFG managers for recommending actions regarding hydrosystem operation.  Complete weekly queries of the PITAGIS database and report migration statistics for juvenile and adult chinook salmon and steelhead trout.  The database is specific to tributaries in the Mountain Snake Province, Idaho (http://home.rmci.net/abajo/reports.htm).  The queries have proven invaluable to management actions such as coordinating sport fishing seasons with NMFS.  


g. Facilities and equipment
Capital needs are expected to be relatively small.  All structural facilities are in place.  Additional computers and snorkeling equipment need to be replaced regularly.  Vehicles used by IDFG personnel will no longer by purchased through BPA contracts.  IDFG fleet management will purchase all vehicles and government contracted projects will reimburse that fund with rental and mileage fees.  
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Principal Fish Research Biologist

TBA, currently open

FTE = 1

The principal fish research biologist is the project leader for the INPMEP.  Responsibilities include: develops work plans; participates in hiring staff; trains, assigns work and evaluates performance; participates in developing and monitoring a program budget; reviews and edits research reports; coordinates research projects with other agencies and department personnel; provides safety training and monitors work activities for accident prevention.

Planning and field research: develops fisheries research project proposals; researches technical and professional literature for relevant information; identifies project data requirements; develops research techniques; selects fish collection devices; interviews anglers and conducts creel census; conducts spawning ground surveys; marks fish for future identification; collects research and management information at fish and game check stations; operates and repairs various motorized and nonmotorized equipment.

Data analysis: compiles and analyzes data such as age composition and growth rates of fish populations; prepares project reports; makes recommendations to management based on research findings.

Miscellaneous activities: presents information to professional and lay groups; conducts wildlife inventories; participates in chemical rehabilitation of lakes and reservoirs; occasionally assists in enforcing fish and game laws.

CHARLES E. PETROSKYPRIVATE 

Staff Biologist, 0.1 FTE

Charlie reviews and coauthors the GPM annual reports 
 

Education

   Ph.D.

Fishery Resources, University of Idaho. 1984




Supporting Field - Applied Statistics

   M.S.

Fisheries, University of Minnesota. 1973




Minor - Entomology

   B.S.

Fisheries, University of Minnesota. 1970

Professional Experience

  1987-2001 
Fisheries Staff Biologist, Idaho Department of Fish and Game (IDFG)


Conducted salmon and steelhead stock assessments, analyzed management actions proposed under Endangered Species Act (ESA), and provided scientific advice to management, research, legal and policy staff (1992-present).  Participated in scientific group PATH (Plan for Analyzing and Testing Hypotheses) to evaluate factors of decline and effectiveness of recovery options for Snake River salmon and steelhead, and to develop experimental management options (1995-2000).  Served on Comparative Survival Study oversight committee to evaluate survival rates of hatchery chinook salmon among alternative hydrosystem passage routes, and between upriver and downriver populations (1996-present).  Participated in IDFG v. NMFS litigation and Biological Requirements Workgroup (1993-1994) and interagency workgroups (1992-1993) to evaluate ESA management actions for Snake River salmon and steelhead.  Prepared department comments on salmon recovery and management issues (1992-present).  Supervised statewide research projects to monitor salmon and steelhead status and trends and evaluate effectiveness of off-site habitat mitigation for hydropower impacts (1987-1992).  Participated in analytical forums for system planning, monitoring and evaluation for Northwest Power Planning Council's Fish and Wildlife Program (1989-1992; 2001). 

  1987
 
Senior Fisheries Research Biologist, IDFG
  1985-87 
Fisheries Research Biologist, IDFG


Primary responsibility for sampling design, field data collection, data analysis and report preparation to evaluate salmon and steelhead production from habitat improvement projects in Idaho as off-site mitigation for hydropower impacts.  Monitored juvenile salmon and steelhead population trends in the Salmon, Clearwater and Snake River watersheds.  

  1976-79
Fishery Biologist.  Fisheries Research Institute, University of Washington


Conducted fisheries and limnology studies relating to effects of reservoir operations on resident fish species, Banks Lake and Lake Roosevelt, Washington.  

  1973-75
Research Biologist, Ichthyological Associates, Inc.


Conducted warm-water fish population studies for a pre-construction inventory for Limerick Nuclear Generating Station, Pottstown, Pennsylvania.

 Publications
Budy, P., G.P. Thiede, N. Bouwes, C.E. Petrosky, and H.A. Schaller.  In review.  Evidence linking delayed mortality of Snake River salmon to their earlier hydrosystem experience.  Submitted to North American Journal of Fisheries Management. 

Hassemer, P.F., S.W. Kiefer, and C.E. Petrosky.  1997.  Idaho's salmon: can we count every last one?  In:  D.J. Stouder, P.A. Bisson and R.J. Naiman (eds.).  1997.  Pacific Salmon and their Ecosystems: Status and Future Options. Chapman and Hall, New York.

Petrosky, C.E. and T.C. Bjornn.  1988.  Responses of wild rainbow (Salmo gairdneri) and cutthroat trout (S. clarki) to stocked rainbow trout in fertile and infertile streams.  Canadian Journal of Fisheries and Aquatic Sciences.  45(12): 2087-2105.

Petrosky, C.E., H.A. Schaller, and P. Budy.  2001.  Productivity and survival rate trends in the freshwater spawning and rearing stage of Snake River chinook salmon (Oncorhynchus tschawystcha). Canadian Journal of Fisheries and Aquatic Sciences 58:1196-1207.

Petrosky, C.E. and T.F. Waters.  1975.  Annual production by the slimy sculpin population in a small Minnesota trout stream.  Transactions of the American Fisheries Society.  104(2): 237-244.

Schaller, H.A., C.E. Petrosky and O.P. Langness.  2000.  Reply to Zabel and Williams Comments on “Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tschawystcha) of the Snake and Columbia Rivers by Schaller et al. (1999). Canadian Journal of Fisheries and Aquatic Sciences 57:1742-1746.

Schaller, H.A., C.E. Petrosky and O.P. Langness.  1999.  Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tschawystcha) of the Snake and Columbia Rivers. Canadian Journal of Fisheries and Aquatic Sciences 56:1031-1045.
Stober, Q.J., R.W. Tyler and C.E. Petrosky.  1983.  Barrier net to reduce entrainment of adult kokanee from Banks Lake, WA.  North American Journal of Fisheries Management.  3(4): 331-354.

Russell B. Kiefer

Senior Fisheries Research Biologist, 1 FTE

Russell is the lead biologist responsible for the life-cycle survival work 

Education

1980 - 1984 Southwest Texas State University San Marcos, TX

Master of Science in Aquatic Biology

Thesis: Thermal adaptation in largemouth bass populations inhabiting power plant

cooling reservoirs.

1973 - 1978 Texas Tech University Lubbock, TX

Bachelors of Science in Zoology

Professional experience

1986 - current Idaho Department of Fish & Game Nampa, ID

Senior Fisheries Research Biologist

Research project leader estimating Chinook Salmon and Steelhead Trout natural

productivity and survival in the Snake River Basin.

1985 - 1986 Texas Parks & Wildlife Department Sheldon, TX

Fish and Wildlife Technician III

Participated in fisheries field surveys and population analysis. Represented departm

public meetings.

1985(summer)Texas Parks & Wildlife Department Corpus Cristi, TX

Fish and Wildlife Technician II

Maintained marine fish brood stock in a closed recirculating system.

1985(spring) Johnson's Lake Management Service San Marcos, TX

Assistant Fisheries Biologist

Fish management of private lakes and ponds.

1984 National Marine Fisheries Service Seattle, WA

Foreign Fishery Observer

Identify species and collected of biological data onboard foreign vessels

fishing in U.S. territorial waters.

1982(summer)The Nature Conservancy Niobrara, NE

Aquatic Biologist

Responsible for aquatic survey of a thirty mile stretch of the Niobrara River and for

tributary streams.

1981(summer)National Fish Hatchery & Technology Center San Marcos, TX

Biological Aide

Performed basic hatchery duties and maintaining test populations of fish.

1978 - 1980 Radian Corporation Austin, TX

Engineering Scientist I

Responsible for the vertebrate ecology sections of environmental studies and report

Jody Brostrom


Senior Fishery Research Biologist, 1FTE

Jody is the lead biologist that operates the juvenile migration traps in American, Crooked and Red rivers from March through October to estimate emigration numbers and timing of juvenile chinook salmon and steelhead trout.  

EDUCATION

Graduate work towards Master of Science in Fish and Wildlife Management, Montana State University, 1984-1987.

Bachelor of Science Fisheries Resources and Bachelor of Science Wildlife Resources, University of Idaho, 1981.

WORK HISTORY

1993 - Present: Regional Fishery Biologist, Idaho Department of Fish & Game, Lewiston, ID.  

Anadromous Management Biologist and Regional Project Leader, Natural Production Monitoring and Idaho Supplementation Studies.  Monitor anadromous and resident fish populations, anadromous juvenile outmigration, anadromous adult returns and redd surveys in the Clearwater and Salmon subbasins.  Operate three smolt traps and snorkel over 200 established trend sites.  PIT tag chinook and steelhead parr for Idaho Supplementation Studies evaluation, comparative survival and SAR studies.  Compile data for natural production database, analyze data and write annual reports.  

1990 - 1993:  Senior Fishery Research Biologist, Idaho Department of Fish and Game, Idaho Falls, ID. Project Leader, Teton River Enhancement Project.  I worked with private landowners to restore and enhance riparian and wetland habitats in native cutthroat trout range.  Developed and implemented cooperative grazing plans, riparian fencing, conservation easements and stream restoration in the Teton River drainage.  Evaluated and monitored salmonid life history and abundance.

1987 - 1990  Fishery Technician, Idaho Department of Fish and Game, Idaho Falls, ID.

Developed, coordinated, supervised collected and analyzed fisheries and habitat data for the Teton River Enhancement Project.

1984 - 1987:  Fisheries technician, Idaho Department of Fish and Game, Idaho Falls, ID and graduate assistant, Montana State University, Bozeman, MT. I collected population abundance, distribution and life history data for rainbow and brown trout in two tributaries to the Henrys Fork Snake River..  I analyzed all data, wrote annual reports and a job completion report.  Completed all coursework towards Masters of Science degree in Fish and Wildlife Management.

1981 - 1984:  Various seasonal jobs with state and federal resource agencies.

Judy A. Hall-Griswold
                  

Fisheries Research Biologist, 0.8 FTE


Judy is responsible for coordinating GPM sampling, data entry, and database managment

EDUCATION

Master of Science in Biology - Eastern Washington University, Cheney, WA, June 1985

Bachelor of Science in Biology - Eastern Washington University, Cheney, WA, Mar. 1982

EXPERIENCE

18 years total experience in Fisheries and Limnology

Idaho Department of Fish and Game

Fishery Research Biologist


  8 years
1990, 94-pres

Senior Fishery Technician


16.5 months
1992-93

Fish & Wildlife Technician


15 months
1985-87

U.S. Fish and Wildlife Service

Fishery Biologist (GS-7/9)


34 months
1982-83, 89-90

Biological Aide - Fisheries (GS-4/5)

  6 months
1981
U.S. Army Corps of Engineers

Fishery Biologist (GS-7)


  3 months
1986

Eastern Washington University

Graduate Student - Limnology

18 months
1984-85

Research Asst. - Fisheries/Limnology
18 months
1980-81

Public Utility Districts (Wash. State)

Fisheries Technician



14 months
1978, 1980

Paul R. Bunn
FTE = 0.8

Fishery Senior Technician 

Paul Bunn is a Senior Fisheries Technician for the Idaho Department of Fish and Game, and has worked in the anadromous fisheries research program since April of 1993.  Important duties include providing daily and weekly MS Access reports posted via the Internet on the migration status of Snake River juvenile and adult chinook salmon and steelhead through the Columbia River corridor, providing extensive data analysis and summaries of PITtag data to research biologists, and coordinating field efforts with other resource agencies.  He provides technical assistance on various computer related topics including spatial data (GIS), database management, computer programming and software/hardware troubleshooting.  Paul also assists with the supervision of work crews in the collection of biological data and performs independent field collection duties involving data analysis, data summarizing and report writing. He received his B.S. degree in 1989 from Brigham Young University with additional coursework in fisheries from Utah State University (USU).  

James A. Davis

Fishery Biologist, 0.2 FTE

Jim is the database management specialist that builds Access data forms and databases.  Jim has built recent data entry forms and structured the latest version of the GPM database.   

EDUCATION

Bachelor of Science in Zoology - University of Maryland – 1973

Bachelor of Science in Fishery Biology - Colorado State University – 1979

Master of Science in Fishery Biology - Colorado State University – 1982

COMPUTER TRAINING

MS Access for Windows - North Idaho College – 4-25-1997

MS Access 97 Advanced Database Management – Executrain – 6-17-1999

MS Mastering Access 97 Development – Executrain – 7-23-99

Mastering Visual Basic 6.0 Fundamentals-Softouch Training-10-20-2000

Mastering Visual Basic 6.0 Development-Softouch Training-10-27-2000

Enterprise Development w/ Visual Basic 6.0-Softouch Training-11-10-2000

SQL Server 2000 for Visual Basic and Web Developers-Softouch Training-3-2-2001

Designing and Populating a Data Warehouse w/ MS SQL Server 2000 Data Transformation Services-Executrain-5-4-2001

Introduction to ArcView GIS-At Home Tutorial-11-15-1999

Advanced ArcView GIS-Boise State University-3-31-2000

Programming w/ Avenue-ESRI Online Course-5-15-2001




Figure 1.  Snorkel locations used to monitor parr densities and percent carrying capacity for spring/summer chinook and steelhead parr in the Mountain Snake Province.








Figure 3.	Relationship between the estimated number of female spring/summer chinook salmon passing Lower Granite Dam that were available for natural reproduction and the natural log of resulting smolts/female and female counts atproduction Lower Granite Dam available for reproduction.  The regression shows a modest density dependent decline in smolt/female production for the seeding levels observed.  The regression can be used to project adult returns for a given smolt-to-adult survival rate.  For example, if SARs averaged 4%, this relationship would predict that adult returns would rebuild and stabilize at 40,000 wild/natural adults (Kiefer et al. 2001a). 
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Figure 2.	Recent generational trends in chinook salmon (top) and steelhead trout (bottom) parr.  The estimates were derived using pooled data from GPM sites sampled during each year.  Parr generational replacement occurs at y = 0 and is indicated by the horizontal dashed lines.  Lag times used for the generational analysis were 5.5 years for steelhead and 4.5 years for chinook.  
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