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a. Abstract 
Snake River steelhead were listed as threatened in August of 1997.  Counts at Lower Granite Dam represent the only indicator of Snake River steelhead abundance showing a decline in abundance from a four-year average of 58,300 in 1964 to a four-year average of 8,300 ending in 1998.  Independent populations within the Snake River steelhead ESU have not been defined according to criteria in McElhany et al. (2000).   However, based on the limited available data, the NMFS assumes that there are at least 5 populations of A-run and 5 populations of B-run steelhead in the Snake River Steelhead ESU.  The NMFS considers the status of the component populations as an indicator of the status of the entire ESU, as such 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.  The VSP then relates performance and risks at the population scale to risks affecting the persistence of the entire ESU.  However, the information needed to determine status and viability of the assumed populations within the Snake River steelhead ESU as defined by the VSP is non-existent.  The basic lack of information for any of the populations within the Snake River steelhead ESU prohibits developing, implementing, and monitoring recovery plans or actions.  We propose to initiate collection of baseline steelhead adult abundance information critical for determining population status and viability in addition to identifying potential management actions needed for Snake River steelhead in the South Fork Salmon River Basin using a temporary weir and advanced hydroacoustics technologies.  The goals of this proposed project is to establish baseline steelhead adult population abundance in the Johnson Creek subbasin to support a scientifically defendable fisheries management process.

b. Technical and/or scientific background
Snake River Steelhead were listed as threatened in August of 1997.  Counts at Lower Granite Dam represent the most consistent, longest, and the only indicator of Snake River steelhead abundance.  These aggregate counts of the Snake River steelhead ESU show a decline in abundance from a four-year average of 58,300 in 1964 to a four-year average of 8,300 ending in 1998 (NMFS 2000, Appendix C).  Snake River steelhead are divided into A-run and B-run groups based on migration timing, time spent in the ocean, and geographical distribution of spawning grounds (NMFS 2000, Appendix C).  The NMFS considers the existing genetic data, the restricted geographic distribution, and unique life history attributes, clearly supports the conservation of B-run steelhead as a biologically significant component of the Snake River ESU (NMFS 2000, Appendix C).  

As a first step, recovery plans often start with numeric objectives.  Foose et al. (1995) suggests that establishing numerical objectives provide for objectivity, comparability, better communication and ultimately cooperation.  Escapement objectives for Snake River steelhead to Lower Granite Dam was first proposed in the Columbia River Fisheries Management Plan at 30,000 wild individuals. This objective was later subdivided into 20,000 A-run and 10,000 B-run (TAC 1997).  Based on estimates of juvenile production capacity, Idaho revised these objectives to 22,000 A-run and 31,400 B-run steelhead (NMFS 2000, Appendix C).

Once past Lower Granite Dam, Snake River steelhead spawn throughout the Snake River Basin, however independent populations have not been defined according to criteria in McElhany et al. (2000) (NMFS 2000).   Based on the limited available data, the NMFS assumes that there are at least 5 populations of A-run and 5 populations of B-run steelhead in the Snake River Steelhead ESU (NMFS 2000, appendix C).  B-run steelhead would be identified in the Middle Fork Salmon, South Fork Salmon, Lochsa, Selway, and possible the mainstem Clearwater and potentially additional population structure within at least some of these basins (NMFS 2000, Appendix C).  For these populations, adult steelhead escapement objectives (based on estimates of 70% smolt production capacity) are 9,800 for the Middle Fork Salmon, 5,100 for the South Fork Salmon, 5,000 for the Lochsa, 7,500 for the Selway, and 4,000 for the Clearwater River (NMFS 2001, Appendix C).

While the Biological Opinion has listed, or future plans will generate, suggested population metrics for the recovery and delisting of specific populations, more immediate concern within the Snake River drainage would be potentially small population sizes and localized extirpations.  Potential risks to these populations are the decline in spawner abundance below a critical effective population size (Nb), loss of genetic diversity and rare alleles, and eventually localized extinction. 

  The NMFS estimated the current population growth rate (lambda) for the B-run component of the Snake River steelhead ESU at 0.74 to 0.84 (NMFS 2000).  Implementation of RPA components of the 2001 Biological Opinion is expected to increase survival of the B-run component of the Snake River steelhead ESU by 56 to 67%.  However, given the expected increase in survival, an additional increase of 44 to 333% is required to meet recovery indicator criteria of lambda greater than or equal to 1.0 (NMFS 2000) as monitored at Lower Granite Dam.  

The NMFS assumes that habitat and hatchery actions described in Volume 2 of the Basinwide Recovery Strategy will provide enough potential for offsite mitigation to achieve the additional survival improvements needed for Snake River steelhead (NMFS 2000).  The main monitoring and evaluation goal stated in the Basinwide Recovery Strategy is to identify trends in abundance and productivity in populations of listed salmonids.  A second critical goal is establishing quantitative mechanistic links between factors that can be manipulated and population responses.  Critical uncertainties and data needs listed in the Basinwide Recovery Strategy are very similar to those called for in the Viable Salmonid Populations (VSP).

Monitoring of the status of subpopulations provides more detailed information on the status of the species than does an aggregate measure of abundance (NMFS 2000, appendix C).  The VSP defines population performance measures in terms of four key parameters: abundance, population growth rate, spatial structure, and diversity (McElhany et al 2000).  The VSP then relates performance and risks at the population scale to risks affecting the persistence of the entire ESU (McElhany et al 2000).  Unfortunately, the information needed to determine status and viability of populations within the Snake River steelhead ESU as defined by the VSP is non-existent.  In contrast to other chinook and steelhead ESUs, basic population level or tributary specific spawner abundance or relative abundance data does not exist for Snake River steelhead.  For example, abundance or relative abundance data exists for 43 spawning aggregates of the Snake River spring/summer chinook ESU, 3 aggregates for the Upper Columbia spring chinook ESU, 20 aggregates for the Lower Columbia chinook ESU, 4 aggregates each for the Mid-Columbia steelhead ESU and the Upper Willamette River steelhead ESU, and 7 aggregates in the Lower Columbia steelhead ESU.

The NMFS considers the status of the component populations as an indicator of the status of the entire ESU (NMFS 2000, Appendix C).  The basic lack of information on populations within the Snake River steelhead ESU prohibits developing, implementing, and monitoring recovery plans or actions.  The Validation Monitoring Panel (Botkin et al. 2000) provided a science based analysis for monitoring of salmon for conservation plans.  The panel identified the need for adult salmon abundance information in relation to conservation and restoration plans. Ideally, baseline information on abundance, spatial structure, and diversity should be assessed in all spawning aggregates (McElhany et al 2000).  Quantifying adult abundance is critical because small populations face a greater risk of extinction due to deterministic density effects, environmental variation, genetic processes, demographic stocastisity, ecological feed back, and catastrophes (McElhany et al 2000).  Furthermore, adult abundance is a necessary component of the NMFS proposed short-term measures of stock performance that focuses on life history stages (NMFS 2000).

Study Area

From its origin, the South Fork Salmon River flows north for 160 km through the central Idaho Batholith, characterized by steep slopes and highly erodible soils (Thurow 1987).  The South Fork Salmon River enters the Salmon River approximately 80 km above Riggins, Idaho.  Major tributaries include the Secesh River, East Fork of the South Fork, and Johnson Creek draining approximately 3,300 km2 (Figure 1).

Thurow (1987) reported that steelhead spawning in the South Fork Salmon River commenced in mid-April and extended to the first week in June with 70-80% of spawning observed in the mainstem of the South Fork Salmon River. Based on redd counts and assumptions regarding fish per redd and sex ratios, Thurow (1987) estimated 800 steelhead spawned in 1984 and 900 spawned in 1985 in the South Fork Salmon Basin well below the 5,100 escapement objective for the South Fork Salmon (NMFS 2000, Appendix C).  However, Thurow (1987) indicated that changing water conditions prevented complete counts of redds. Thurow (1987) estimated steelhead egg-to-fry survival at 9% (range 3-16%) in the South Fork Poverty Flat spawning area with fry emergence occurring from July through August.  Parr densities of B-run steelhead have averaged 10-15% of carrying capacity from 1985 through 1995 (NMFS 2000, Appendix C).  A large proportion of steelhead juveniles emigrate out of major tributaries during late summer and fall to over-winter lower in the South Fork Salmon or in the main-stem Salmon River.

Spring discharge in the major spawning tributaries in the South Fork Basin are variable and dramatic making reliable quantification of spawning adults and redds extremely problematic.  Spring discharge during typical steelhead spawning (April-June) is generally an order of magnitude greater than base flows during typical chinook spawning (August-September) (Figure 2, 3).  Portable weirs and redds counts utilized to quantify chinook population abundances and abundance trends are not sufficient to generate reliable estimates of steelhead abundance.

There is currently no project specifically designed to enumerate adult steelhead abundance in the South Fork Salmon basin.  Historic redd counts in index reaches conducted by the Idaho department of Fish and Game (IDFG) is the only information available regarding adult  
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Figure 1.  Illustration of Johnson Creek and major tributaries.  Also shown is locations of the temporary weir and juvenile screw trap operated by the Johnson Creek project, BPA project # 199604300.

abundance trends.  These redd counts of B-run steelhead in index reaches of the Middle Fork, South Fork Salmon, and the Lochsa and Selway rivers have declined from 467 redds in 1990 to 59 redds in 1998 (NMFS 2000, Appendix C).  However, these counts are no longer conducted resulting in a complete lack of information regarding current estimates of abundance trends.

While spawning ground surveys are commonly used to describe salmon spawning populations, researchers and managers have long known there were shortcomings to the redd count methodology.  While traditional redd counts provide useful information, they are an index of relative abundance only and are not always sufficient for accurate spawner abundance determination (Dunham et al. 2001).  Expansion of redd counts to spawner numbers are influenced by the uncertainty of assumptions regarding estimates of fish per redd, relative numbers in surveyed and unsurveyed areas, redd superimposition and pre-spawning mortality rates (Beamesderfer et al. 1997).  To be useful for monitoring ESA listed populations, more accurate information is necessary.  

We propose to initiate collection of baseline steelhead adult abundance information critical for determining population status and viability in addition to identifying potential management actions needed for Snake River steelhead in the South Fork Salmon River Basin using a temporary weir and hydro-acoustics technologies.  Currently several BPA projects (see section D) are directly or indirectly collecting information relevant in determining steelhead population structure and diversity in the South Fork Salmon Basin.  However, there are no projects collecting adult steelhead abundance data in the South Fork Salmon Basin.

The purpose of this project is to quantify adult steelhead escapement, and in conjunction with BPA project # 199604300 to define population status of steelhead in Johnson Creek.  However, because Thurow (1987) estimated that 70-80% of the steelhead spawning occurs in the main South Fork, a secondary benefit to the project will be acquisition of data and hydroacoustic monitoring techniques that can be applied to the mainstem South Fork Salmon River, thereby allowing for a broad scale enumeration of steelhead in the basin.  Advanced hydroacoustic monitoring techniques could potentially be applied in the future to monitor other anadromous populations in wilderness areas such as the Middle Fork Salmon River. 

The goal of this project is to:

Establish baseline steelhead adult population abundance in the Johnson Creek sub-basin to support a scientifically defensible fisheries management process. 

The management implications are; 1) Determines relative steelhead abundance in Johnson Creek. 2) Provides data to determine tributary specific population growth rate. 3) Initiates baseline tributary specific adult status information to evaluate recovery actions and to determine achievement of recovery threshold. 4) Provides base line data for initiation and /or justification and development of M & E of safety-net actions in the South Fork Salmon River.  5) Provides accurate abundance data to guide implementation of harvest opportunities when available.
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Figure 2.  Mean daily discharge (cubic feet per second) for Johnson Creek and the South Fork Salmon River in 1999 (USGS gage station 13313000 and 13310700).  

We believe that by combining a temporary weir in conjunction with advanced hydroacoustic techniques, reliable annual estimates of steelhead escapement can be achieved in Johnson Creek.  Johnson Creek was selected because; 1) BPA project 199604300 is currently operating a temporary weir upstream of the proposed enumeration site in Johnson Creek for chinook salmon assessment, providing an opportunity to cost share a majority of the equipment, facilities, and personnel resulting in substantial cost savings, 2) The size of Johnson Creek will allow for placement of a temporary weir, and 3) Weir counts of both steelhead and chinook will provide data to validate the precision and accuracy of hydroacoustic techniques.

A temporary weir will be utilized to enumerate and collect biological information on returning steelhead adults.  We believe that the temporary weir can be safely operated for the majority of the steelhead run in Johnson Creek prior to spring runoff.  Such biological information includes; lengths, sex, scales for ageing, genetic samples for future analysis, and presence of marks (PIT tags, coded wire tags, fin clips) identifying place of origin.  Weirs and picket fences have their limitations in streams with highly variable hydrographs such as Johnson Creek.  It is highly unlikely that a weir can be maintained in Johnson Creek throughout the entire steelhead run.  While the weir will provide biological information and a minimum escapement number, an alternative enumeration method is needed during high flow periods to allow for the enumeration of the entire run.  Therefore hydroacoustic monitoring will be conducted using advanced fixed-location hydroacoustic monitoring techniques developed at the Pacific Northwest National Laboratory in Richland, Washington.  The system will be based on splitbeam hydroacoustic techniques commonly used for passage estimation at hydropower facilities.  Hydroacoustic monitoring will be conducted throughout the entire run.  For the periods of weir and hydroacoustic operation overlap, weir counts will be used to validate hydroacoustic targets and to quantify counting efficiency of hydroacoustic estimates.  During periods of high flow, hydroacoustics will be used exclusively to estimate steelhead escapement.

Timeline:  

2002:

I. Purchase, install, and operate temporary weir in Johnson Creek.

II. Initiate site selection and hydraulic characterization of hydroacoustic monitoring locations in Johnson Creek.

a. Conduct engineering evaluation of physical site data.

b. Conduct pilot tests of hydroacoustics equipment and associated fish guidance structures during mid-summer timeframe in Johnson Creek.

III. Perform analyses to implement broadband wireless communications.




2003:

I. Install and operate temporary weir in Johnson Creek.

II. Initiate full deployment of hydroacoustic equipment in Johnson Creek.  Modify configurations/settings to optimize the chances for fish detection success under a wide range of conditions.  (Goal-Obtain good fish counts during spring runoff).  

III. Perform further analyses to implement broadband wireless communications.

2004:
     

I. Install and operate temporary weir in Johnson Creek.

II. Install hydroacoustic equipment in Johnson Creek prior to spring runoff.  With minor adjustments, obtain an accurate estimate of spawner abundance.


III. Fully implement remote operation through broadband communications.

IV. Access potential monitoring sites in the main South Fork Salmon River. 

2005-2010:
     

     I.
     Install and operate temporary weir in Johnson Creek.

II. Install hydroacoustic equipment in Johnson Creek prior to spring runoff, obtaining an accurate estimate of spawner abundance.
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Figure 3.  Summary of existing and proposed activities in Johnson Creek and associated mean (1990-99) discharge (cubic feet per second).  Freezing temperatures prohibits operation of the screw trap during winter months, while high discharge limits the timing and duration of weir operations.

c. Rationale and significance to Regional Programs
Initiation of this project would allow movement toward developing the escapement abundance data sets that provide a scientific basis for management, conservation, and allow evaluation of recovery thresholds (NMFS Biological Opinion 2000).  This proposed project is a critical aspect of a viable population management strategy in that it provides quantitative adult escapement abundance information that is recognized within the scientific community (Foose et al. 1995, Botkin et al. 2000) and in recovery planning efforts (NMFS Biological Opinion 2000).  Quantifying adult salmon spawner abundance will provide a direct measurement of benefits of the Northwest Power Planning Council’s Fish and Wildlife Program (NPPC 2000) projects (funded by BPA) and effects of recovery alternatives.  In addition, the goals and objectives of this proposal are consistent with and recommended by action plans identified in the NMFS Biological Opinion (2000), Fish and Wildlife Program (NPPC 2000), Salmon Subbasin Summary (Servheen et al. 2001), Wy-Kan-Ush-Me-Wa-Kush-Wit (CRITFC 1996)(Spirit of the Salmon) and the Validation Monitoring Panel (Botkin et al. 2000).


Action 175 in the NMFS Biological Opinion (2001) calls for implementation of a four step planning process, and if so determined by the process, implement safety-net projects for salmon and steelhead populations.  The South Fork Salmon River is one of two B-run steelhead populations identified for implementation of the safety-net planning process.  Information that would be generated from this proposed project could be invaluable in guiding the development of a monitoring and evaluation plan if a safety-net project is implemented. 

Action 179 in the NMFS Biological Opinion (2001) call for defining populations based on biological criteria and evaluating population viability in accordance with NMFS’ Viable Salmonid Population approach.  While the data required for determining the viability of steelhead in the South Fork Salmon Basin is limited, current ongoing projects will provide data to assess steelhead diversity and spatial structure.  This proposed project will focus on assessing steelhead population abundance and data necessary to estimate population growth rate.


Action 180 in the NMFS Biological Opinion (2001) calls for Population Status Monitoring.  This proposed project was developed to mirror the Tier 2 level of population monitoring which in cooperation with BPA project # 199604300, will define population growth rates, detect changes in those growth rates or relative abundance in reasonable time, estimate juvenile freshwater abundance and survival rates, and identify association between population status or stage-specific survival and environmental attributes.


Action 193 in the NMFS Biological Opinion (2001) states that the action agencies shall investigate state-of-the-art, novel fish detection and tagging techniques for use, if warranted, in long-term research, monitoring, and evaluation efforts.


The proposed steelhead project fulfills existing goals, objectives, and strategies in the draft Salmon Subbasin Summary (section 5.2).  Objective 8 of the Research Monitoring and Evaluation of section 5.2.2a (NPT) is to conduct juvenile and adult population status monitoring for steelhead in the South Fork Salmon River.  The IDFG identified a single goal for steelhead (section 5.2.3a), to assess how or if artificial propagation can be used to rebuild natural populations to self-sustaining and harvestable numbers without an adverse impact on the existing natural populations.  This proposed project will help in fulfilling objective 5 associated with their goal; assessing the abundance, habitat, and life history characteristics of existing steelhead populations in the Salmon River and Clearwater River drainages.  The proposed project will also fulfill stated fish and wildlife needs (section 5.4.2) for summer steelhead; 1) Gather improved wild, natural, and hatchery A-run and B-run steelhead population status information including tributary specific life history characteristics, juvenile and adult migration patterns, juvenile rearing areas, adult holding areas, spawning 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 Idaho Supplementation Studies, Idaho Natural Production Monitoring Program, and selected Tribal efforts in the South Fork Salmon River. 2) Collect population status information for wild steelhead including adult spawner abundance, spawner to spawner ratios, spawning locations, spawning timing, juvenile abundance, and SARs in the South Fork Salmon River.

The intended goals of the Fish and Wildlife Program (NPPC 2000) are furthered with the initiation of this project. The Fish and Wildlife Program (FWP) calls for monitoring techniques that are biologically quantifiable and fill measurable data gaps. Monitoring projects must use techniques that are appropriate for evaluating outcomes in the stated biological objectives. Proposals must also plan for the dissemination of collected data, proven technology and project results (NPPC 2000). Therefore, salmon abundance monitoring as described in this proposal falls within the conceptual framework and strategy established in the FWP.

Wy-Kan-Ush-Me-Wa-Kush-Wit (Spirit of the salmon) provides guidance to “Establish and monitor escapement checkpoints at mainstem dams and in index subbasins.  ….Methods to be used include video counting at hydropower dams and at key locations in tributaries….  The least intrusive method should be used to collect the necessary information….  Establish additional monitoring programs for each of the subbasin tributary systems to monitor adult escapement and resulting smolt production, and to evaluate (by measuring the number of adults returning) the ability of managers to meet goals set by the Columbia River Fish Management Plan (CRFMP).”  

The Validation Monitoring Panel (Botkin et al. 2000) provided a science-based analysis for monitoring of salmon for conservation plans.  The panel identified the need for adult salmon abundance information in relation to conservation and restoration plans. They also reviewed methods for determining adult escapement. The authors highlighted video, hydroacoustics and resistivity because these technologies offer a non-intrusive method of counting fish while not altering fish migration and behavior. The advantages of these technologies also include the ability to count fish in turbid and high flow conditions.

d. Relationships to other projects 
Currently there are four BPA projects directly or indirectly collecting some of the required information needed to determine the status and viability of steelhead in the South Fork Salmon Basin.  Three projects are indirectly monitoring migration timing and migration number of juvenile steelhead while one project is analyzing genetic samples from 70 Idaho streams to assess the stock structure of steelhead in Idaho.

BPA project # 199005500, Steelhead Supplementation Studies in Idaho Rivers, is operated by the Idaho Department of Fish and Game.  The main focus of this study is to evaluate the feasibility of using artificial production to increase natural steelhead populations and to collect life history, genetic, and disease data from wild steelhead populations in Idaho.  This project has collected tissue samples from 70 different areas to determine the genetic stock structure of steelhead in Idaho.  The collections includes samples from the Secesh River, upper South Fork, the East Fork of the South Fork, and Johnson Creek which are the main tributaries and spawning locations of steelhead in the South Fork Basin.  The analysis of genetic samples are expected to be completed by the fall of 2001 (Alan Byrne, personal communication) and will provide critical information regarding the management of a single or multiple steelhead populations within the South Fork Basin.

Two BPA projects, Salmon Supplementation Studies in Idaho Rivers (ISS), are currently operating within the South Fork Basin.  These projects are long term research studies designed to evaluate hatchery supplementation as a recovery - restoration tool for spring and summer chinook salmon.  BPA project # 198909802, initiated in 1997, is operated by the Nez Perce Tribe in the Seccesh River and in Lake Creek (tributary to the Seccesh).  BPA project # 198909800 is operated by the Idaho Department of Fish and Game in the upper South Fork.  Both studies operate screw traps in order to estimate juvenile chinook migration.  During normal operations of the screw traps, juvenile steelhead are capture, enumerated, and lengths and weights recorded.  A portion of the juvenile steelhead are also PIT tagged.  Starting in 2001, the NPT began collecting juvenile steelhead efficiency estimates of their screw traps in Lake Creek and the Seccesh River in order to generate more accurate estimates of juvenile steelhead emigration.


The Johnson Creek Artificial Propagation Enhancement, BPA project # 199604300 is administered by the Nez Perce Tribe and operates in Johnson Creek.  The focus of the Johnson Creek project is to enhance and monitor a weak but recoverable stock of native summer chinook salmon in Johnson Creek.  This project also operates a screw trap (initiated in 1998) to monitor juvenile chinook emigration from early spring through late fall (Figure 1, 3).  During normal operations of the screw trap juvenile steelhead are also captured.  Limited analysis of steelhead data to date, suggest approximately 15,000 (+ 3,800, 95% CI) juvenile steelhead emigrated from Johnson Creek from July 1998 through June 1999 (Jason Vogel, Project Leader, personal communication).  The emigration estimate for July 1999 through June 2000 was approximately 24,000 (+ 4,000) juvenile steelhead.  However these estimates are for a one-year period and are not separated into estimates by age class.  In addition to preliminary population estimates, the Johnson Creek project has PIT tagged approximately 1,000 juvenile steelhead from June 1998 through July 2000.  The Johnson Creek project has proposed for 2002 to expand the project to include quantification of stage specific survival of juvenile steelhead migrating from Johnson Creek. 

The Johnson Creek Project also operates a temporary weir for chinook salmon (Figure 1, 3).  The temporary weir is installed on the descending limb of the hydrograph when flows drop below 500 cfs, typically mid-June, and fished through mid-September.  However, chinook salmon often ascend into Johnson Creek prior to weir installation, increasing uncertainty regarding run size.  For example, the Johnson Creek weir was installed relatively late, on July 13 in 1998 due to permitting limitations.  A mark-recapture associated with carcass recoveries suggested that 45% of the chinook run ascended the stream prior to weir installation (Jason Vogel, personal communication).  Like wise, in 2000 (weir not installed in 1999) the weir was installed in mid-June, carcass recoveries suggested that a portion of the run was also missed in 2000 (Jason Vogel, personal communication).


While many projects are collecting data on steelhead in the South Fork Salmon Basin, the lack of adult abundance data limits our ability to accurately define the status and viability of this steelhead population.  This proposed project would provide critical information from which future management actions could be developed and evaluated.  As stated previously, working closely with the ongoing Johnson Creek Project presents a great opportunity to reduce the project costs by cost sharing equipment, facilities, and personnel.  The proposed project would also provide beneficial information to the Johnson Creek Project such as estimates of adult chinook escapement prior to weir installation.

e. Project history (for ongoing projects) 

New project.

f. Proposal objectives, tasks and methods
Objective 1.
Quantify annual timing, escapement, adult size, and sex ratio of steelhead into Johnson Creek using a temporary weir and advanced hydroacoustic techniques.

Task a
Purchase a temporary weir identical to the weir used by the Johnson Creek Project.

Task b
Install and operate weir from mid-March or as soon as condition permit through steelhead spawning season or as long as conditions permit.

Task c
Conduct weekly redd counts annually from 1 April through the entire spawning season or as long and conditions permit.

A portable picket style weir and trap unit consisting of tripods, picket panels and an adjustable trap/holding box identical to the one currently being utilized by the ongoing Johnson Creek project (enumerating adult chinook salmon) will be built and installed at the same location, approximately five miles upstream from the mouth of Johnson Creek and will be utilized to collect steelhead adults.  The weir will span approximately 200 feet, be constructed of aluminum and steel, and will be installed at a 45 degree angle to stream flow.  The current weir being used by the Johnson Creek project was designed, engineered, and constructed by River Masters Engineering to ensure optimal fish passage performance.  Design of the weir allows for unimpeded upstream and downstream movement of juvenile fish as well as controlled movement of adult sized fish into upstream and downstream holding boxes.  Protocols for operation of the weir/trap will follow trapping and handling procedures that has been adopted and established by the Johnson Creek project and IHOT (1995).

The temporary weir will be installed by March 1 of each year or as soon as conditions permit and fished through mid-June or as long as conditions permit.  It is unlikely that the weir can be fished for the entire steelhead run due to high spring flows.  However, we believe that the majority of the run can be enumerated each year.  The adult steelhead trap will provide data for hydroacoustic target validation as well as  providing a minimum escapement number.  The weir/trap will be monitored by NPT personal stationed at the site and routinely checked for accumulation of debris and proper operation.  All captured fish will be enumerated by species, length, and gender.  Genetic samples and scales will be collected from captured steelhead.  Captured steelhead will also be checked for tags and fin clips, uniquely marked, and released upstream.

Stream flows will be closely monitored utilizing USGS gage station and a staff gage as well as daily weather forecasts.  The weir will be pulled when stream flow or potential stream flow reaches 700-800 cfs to minimize risks to the weir and to weir personal. 

Redd counts will be conducted bi-weekly during the steelhead spawning season.  For each redd count pass, water turbidity will be measured to provide some measure of counting efficiency.  Redd counts will be discontinued when water conditions prohibit counting of redds.

Task d 
 Hydroacoustic Monitoring for Adult Fish Passage 

Adult fish passage will be monitored using advanced hydroacoustic techniques.  The hydroacoustic system will be comprised of a special design splitbeam hydroacoustic system using up to four splitbeam transducers in a fast multiplexed configuration.  This configuration may not work in all locations and will be highly site specific.  Success of the deployment will depend on finding a site suitable to the sampling tool.  As such, the deployment will be divided in phases: site selection; site engineering; system deployment; data collection; data analysis; and, reporting. Hydroacoustic monitoring will be conducted using advanced fixed-location hydroacoustic monitoring techniques developed at the Pacific Northwest National Laboratory in Richland, Washington.  The system will be based on splitbeam hydroacoustic techniques commonly used for passage estimation at hydropower facilities.  This technique of abundance estimation includes hardware and software for data collection, state-of-the-art broadband wireless communications for data transmission, and post-processing software for estimation of fish passage.  

Sub-task:  Site Suitability Evaluation-

Site selection is of utmost importance in shallow water applications of hydroacoustics.  The first phase in the deployment will be devoted to testing a potential site based on short-term hydroacoustic sampling using existing equipment supplied by PNNL.  The early deployment will be comprised of a one-week deployment effort using a generic configuration of the multiple transducer approach described above.  During this time, the site will be evaluated based on substrate suitability (the substrate needs to be relatively smooth or amenable to modification), stream morphometry (the stream needs to conform to the shape of the acoustic beam as much as possible), and the site needs to be relatively free of debris or other “noise” sources such as bubbles from upstream sources.

The hydroacoustic system proposed for this early evaluation will be comprised of a single splitbeam hydroacoustic system with a versatile bottom mount including dual axis rotators.  The mount will be placed at a limited number of likely locations and swept vertically and horizontally to evaluate the extent of the area that needs to be sensed by the hydroacoustic counting system.  Stream conformation will be evaluated using a standard target representing the mean target strength of an adult steelhead.  A detectability model analysis will be performed during the site evaluation to assure that adult steelhead are detectable within the entire range and breadth of the counting region.  This will also serve to direct the site engineering study to needed modifications to the site to optimize the counting effectiveness.

Two to three sites should be evaluated for suitability prior to the final deployment to assure that the final deployment has the highest possible potential for success.

Sub-task:  Site Engineering-

Once the site has been evaluated for suitability, an in situ engineering study will be conducted to design the necessary deployment hardware to withstand the environmental rigors expected during the monitoring season.  Site engineering will deal with the data communication issues as well as the physical deployment issues.  The data communication portion of the engineering study will be conducted prior to the site suitability evaluation.  Recommendations for data communications will be forthcoming for future years evaluations and more permanent installations.  Fabricators will be on-site or on-call for immediate response to project fabrication needs.

Sub-task:  System Deployment-

Hydroacoustic system deployment will begin with logistical considerations and acquiring the necessary equipment for the deployment well in advance of the actual deployment.  This process requires as much as four months lead time since each system is custom designed and built to specifications for the application.  PNNL will be intimately involved in this phase of the project as well as the final field deployment.  Once the system is in place and tested for a period of time, the Nez Perce Tribe will take over the routine data collection and analysis tasks.

We propose to deploy a four-transducer fast multiplexed hydroacoustic system at the Johnson Creek counting site.  This site was deemed most suitable for hydroacoustics during preliminary site visits conducted in spring 2001.  The multiple transducer approach allows for maximum water column sampling and count redundancy.  Depending on stream morphometry, the beams may be stacked vertically or spread horizontally to optimize water column coverage (see Figure 4).  It may also be desirable to “fence” fish from the narrow portion of the acoustic beam and to move them away from the opposing bank with a small diversion structure without creating acoustic noise in the water column.  Materials used for this purpose should be acoustically transparent to avoid unwanted structural noise if possible. 

Water level tracking mounts will be necessary for attachment of the hydroacoustic transducer(s).  It may be necessary to deploy two such brackets on either side of the stream as engineering studies are conducted.  A secure, environmentally protected enclosure will be required for the delicate electronic components.  12 VDC power will be required to power the data collection and data transmission components of the system.

A critical element for the success of this monitoring effort will be establishing a stream environment consistent with the sampling tool capabilities.  An artificial substrate will be placed in the stream bed to assure a smooth interface between the water and the bottom.  Large boulders and other obstructions will need to be removed in the region associated with hydroacoustic beam(s).

Sub-task:  Data Collection-

A four-transducer, fast, multiplexed hydroacoustic system is proposed for Johnson Creek in order to estimate adult escapement.  Each transducer would be a split-beam, permitting the directional movement of the detected fish to be determined.  The four transducers would be arranged in a horizontal configuration to count fish across the breadth of the creek.  A “fence” may be used to congregate the fish in the wider portions of the acoustic beams.  Figure 4 provides a schematic of the general nature of the transducer deployment useful in describing the statistical framework for estimation.  The hydroacoustic system will be operated and data collected continuously 24 hrs per day for the duration of the migration season.  The data will either be collected on site on high capacity storage medium or transmitted via broadband communications to a processing center if appropriate links can be established.  The Nez Perce Tribe will be largely responsible for site preparation, data collection, and processing with initial training and oversight provided by the Pacific Northwest National Laboratory.
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Figure 4.  Schematic of transducer deployment at Johnson creek.

Sub-task:  Data Analysis-

Data analysis can be divided into two parts:  analysis of the hydroacoustic records for fish passage (net upstream passage); and, evaluation of the technique for permanent implementation as a resource management tool.  The analysis of hydroacoustic records will follow established fish passage estimation protocol as applied to other hydroacoustic studies on the mainstem Columbia and Snake Rivers.  PNNL will provide the basis for this analysis for review prior to commencement of data collection.  Evaluation of the technique for permanent implementation will be conducted by the Nez Perce Tribe with input from PNNL. 

Statistical Analysis

The estimate of spawner abundance (
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) can be calculated from the difference in the estimators of the numbers of salmon moving upstream (
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Equation (1) is based on the assumption that the hydroacoustic monitoring location is sufficiently downstream that eventually all spawners will move beyond the site and enter the spawning areas.  In addition, it is assumed that all spawning steelhead will pass the monitoring site prior to significant downstream movements of kelts.  Hence, Equation (1) would account for milling behavior near the mouth of Johnson Creek.  In Johnson Creek, the nearest spawning grounds are approximately 2 km upstream of the preliminary acoustic monitoring and weir installation site.  Adult steelhead captured in the upstream and downstream trap box of the temporary weir will add in determining the validity of the second assumption.

Each of the four replicate split-beam transducers can be used to independently estimate escapement.  For one transducer, the daily estimate of escapement can be expressed as
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Where 
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The expanded counts are based on the raw fish observations adjusted for the sampling volume of the hydroacoustic beam at the point the fish traverse the beam.  Because each transducer is providing a valid estimate of daily abundance, the average of these estimates across transducers should be an even better estimate of daily abundance where
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Season-wide escapement is then a sum of the 
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and where 
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Objective 2.
Assess potential sites in the South Fork for future hydroacoustic monitoring of adult steelhead and chinook. 

While counts at Lower Granite Dam enumerates abundance of the steelhead ESU, it is also desirable to quantify abundance of individual populations.  Therefore, we propose to assess potential hydroacoustic monitoring sites in the main South Fork Salmon River below the confluence of the major spawning tributaries.  The identification of appropriate monitoring sites will aid in the design and timely deployment of future monitoring efforts.  Monitoring the entire South Fork Salmon River for both adult steelhead and chinook salmon would provide valuable information on population level abundance, complementing tributary specific and ESU level abundance data.

In 2004, potential future sites for hydroacoustics escapement monitoring in the South Fork of the Salmon River will be evaluated using a splitbeam echo sounder operating on 12 VDC.  The system will be comprised of a single splitbeam transducer operating at either 200 kHz or 420 kHz, a surface unit, connecting cable to a digital transducer and a laptop computer for logging sample data.  A standard target similar in measured target strength to an average adult steelhead or chinook salmon will be used for evaluating signal to noise levels in situ.   A laser range finder/level and range pole will be used for determining bank slopes and river cross-section distance.  A differential GPS unit will be used to map suitable sampling sites for future reference.  The entire survey will be entered into a GIS database for reference and attachment of metadata as the evaluation process continues.

Site selection criteria are based on stream morphometry, background noise levels, fish distribution, and fish behavior.  The ideal hydroacoustic counting site will have the following attributes:

1. The bottom will be gently sloping toward a cut bank (usually found on a sweeping bend in the river.

2. The bottom substrate will be comprised of sand, gravel or small cobble with few or no boulders, large cobble, or woody debris.  If the bottom can be modified with sandbags or other artificial, low impact substrate, then that is acceptable as well.

3. Flows at the counting site should be nearly laminar with minimum turbulence and suppressed bubble noise.

4. The fish target strength needs to be large compared to the background noise created by boundaries, entrained bubbles from upstream disturbances, or other sources of noise.

5. Fish should be detectable in the wide portion of the beam.  A fence or temporary weir may be necessary to crowd the fish to the wide portion of the acoustic beam.

6. The acoustic beam or beams should be aimed such as to minimize the opportunity for fish to move around the beam near the bottom or surface.  This is usually accomplished using a dual-axis rotator (horizontal and vertical rotation) to accurately aim the beam to an ideal location.  A standard target may be used to measure the effective sampling volume and its proximity to boundaries.

7. The site should permit aiming the transducers perpendicular to the direction of fish travel to maximize the return from each fish passing through the beam.

8. The site should be such that the fish are committed to moving through the reach being sampled.  Pools are typically not suitable sites since fish will tend to mill and be repeatedly counted, complicating the task of estimating abundance of upstream moving fish.

Objective 3. 
Information and technology transfer.

Information and technology will be transferred through existing region-wide databases, co-mangers meetings, and BPA review and reporting processes.  Summaries of fish population status and select environmental/habitat conditions will be entered in to the StreamNet database annually.  Project status, activities and a general summary of data collected will be reported quarterly to Bonneville Power Administration. On an annual basis data collected will be summarized, analyzed and interpreted and presented to BPA in a report.  When appropriate significant findings will be submitted for publication in peer review professional journals.  Staff will attend, present results, and coordinate with regional managers at regional workshops, professional meetings and conferences.

g. Facilities and equipment
This project will be conducted from the Nez Perce Tribe’s field office in McCall Idaho.  This office currently houses NPT Fisheries and support staff from four other BPA funded projects.  This new project will share equipment and facilities with BPA project # 199604300 such as office space, vehicles, field housing, PIT tag and coded wire tag scanners, and field equipment.  The sharing of equipment, facilities, and personal will reduce the estimated cost of project implementation by approximately $90,000.  While the majority of equipment needed for this proposed project exists under BPA project # 199604300, some additional equipment is still needed.  Such equipment includes a temporary weir and hydroacoustic monitoring equipment.

While BPA project # 199604300 has a temporary weir, use of the weir for enumerating adult steelhead is not feasible.  Spring deployment of the weir has inherent risk of damage or loss of the weir if not removed prior to high spring flows.  Loss or damage of the temporary weir would severely limit the achievement of that projects goals and objectives.  Therefore an additional temporary weir is needed.  The additional weir will be identical to BPA project # 199604300 to limit the need for additional weir support equipment and to facilitate exchange of parts if needed. 

In addition to a weir, hydroacoustic equipment is needed.  We propose to use a quad-multiplexed splitbeam scientific echo sounder to enumerate adult salmon passage at Johnson Creek.  Splitbeam hydroacoustics have been the tool of choice for non-invasive fisheries evaluations in the Columbia and Snake river drainages for over a decade.  While most of the past applications have been devoted to passage estimates and behavioral evaluations at large hydropower facilities, this application is much the same with target detectability, the key issue for successful counting.  The application of hydroacoustics is proposed in a phased approach starting with a detailed engineering study to define the environment and engineering necessary for successful implementation (2002), followed by a test deployment in 2003, and finally, an enumeration test in 2004. 

h. References

Reference (include web address if available online)
Submitted w/form (y/n)

Beamesderfer, R.C.P., H.A. Schaller, M.P. Zimmerman, C.P. Petrosky, O.P. Langness, and L. BaVoy.  1998.  Spawner-recruit data for spring and summer chinook populations in Idaho, Oregon, and Washington.  Section 2, Chapter 1 In: D.R. Marmorek and E.N. Peters, eds. Plan for Analyzing and Testing Hypotheses (PATH): Retrospective and prospective analyses of spring/summer chinook reviewed in FY 1997.  Compiled and edited by ESSA Technologies, LTD., Vancouver, B.C.

Botkin, D.B., D.L. Peterson, and J.M. Calhoun (technical editors).  2000.  The scientific basis for validation monitoring of salmon for conservation and restoration plans.  Olympic Natural Resources Technical Report.  University of Washington, Olympic Natural Resources Center, Forks, Washington, USA.

Columbia River Inter-Tribal Fish Commission (CRITFC)  1995.  Wy-Kan-Ush-Mi,  Wa-Kish-Wit (Spirit of the Salmon).  The Columbia River anadromous fish restoration plan of the Nez Perce, Umatilla, Warm Springs and Yakama Tribes.  Volumes I and II.  Columbia River Inter-Tribal Fish Commission, Portland, Oregon.

Dunham, J., B. E. Rieman, and K. Davis.  2001.  In press.  Sources and  magnitude of      sampling error in redd counts for bull trout Salvelinus confluentus.

Foose, T.J., L. deBour, U.S. Seal, and R. Lande.  1995.  Conservation management strategies based on viable populations.  Pages 273-294 in J.D. Ballou, M. Gilpin, and T.J. Foose eds.  Population Management for Survival and Recovery.  Columbia University Press. New York, Chichester, West Sussex.

McElhany, P., M.H. Ruckelshaus, M.J. Ford, T.C. Wainwright, and E.P. Bjorkstedt.  2000.  Viable salmonid populations and the recovery of evolutionarily significant units.  U.S. Dept. Commer., NOAA Tech. Memo.  NMFS_NWFSC-42, 156 p.

NMFS.  2000.  Biological Opinion:  Operation of the federal Columbia River power system including the juvenile fish transportation program and the Bureau of Reclamation’s 31 projects, including the entire Columbia Basin Project.  December 21, 2000.

NMFS (National Marine Fisheries Service). 2000.  Conservation of Columbia Basin Fish, Volume II.  Draft Basin-wide Salmon Recovery Strategy.  NMFS, Federal Caucus.  July 27, 2000.  

Northwest Power Planning Council (NPPC).  2000.  2000 Columbia River basin fish and wildlife program; a multi-species approach for decision-making.  Council Document 2000-19.  Northwest Power Planning Council, Portland, Oregon.

Servheen, Greg, C. L. Huntington, T. Curet, J. Brostrom, K. Apperson, S. Rust, P. Hassemer, P. Kline, G. Painter, C. Petrosky, J. Brimmer, E. Smith, D. Taki, D. Saul, J. Gebhards, P. Kucera, and I. Jones.  2001.  Salmon Subbasin Summary.  Review Draft prepared for Northwest Power Planning Council, 25 May 2001.

Thurow, R.H.  1987.  Evaluation of the South Fork Salmon River Steelhead Trout Fishery Restoration Program.  Preformed for the U.S. Fish and Wildlife Service.  Lower Snake River Fish and Wildlife Compensation Plan. Contract No. 14-16-0001-86505.  Idaho Department of Fish and Game 1987; 71(Article 09).




Section 10 of 10. Key personnel
Rick W. Orme

Fisheries Biologist

EDUCATION:
Utah State University, Logan, Utah, 84321

MS in Aquatic Ecology,  June 1998
Utah State University, Logan, Utah, 84321

BS Fisheries and Wildlife Management,  June 1994

Dixie College, St. George, Utah, 84770 

Associate of Science,  June 1991

Bridgerland Vocational School, Logan, Utah, 84321 

Certificate of Completion, Wielding Program,  December 1986

EMPLOYMENT HISTORY:
June 1999 to present

Project Leader

Department of Fisheries Resources 

Nez Perce Tribe, McCall, Idaho, 83638

June 1998 through May 1999

Research Associate

Utah Cooperative Fisheries and Wildlife Research Unit, 

Utah State University, Logan, Utah, 83421

January 1995 to June 1998

Research Assistant

Utah Cooperative Fisheries and Wildlife Research Unit, 

Utah State University, Logan, Utah, 83421

May 1993 to January 1995

Fisheries Technician

Department of Fisheries and Wildlife, 

Utah State University, Logan, Utah, 83421

PUBLICATIONS:tc "PUBLICATIONS\:"
Professional Journal:

Spawning and fry production of adfluvial Bear Lake strain cutthroat trout in the Strawberry basin.  NAJFM.  Co-author.

In preparation:

Early life history strategies of adfluvial cutthroat trout: growth, survival, and migration patterns during stream residence.  TAFS.  Co-author.

An assessment of post-stocking predation and handling/acclimation mortality of cutthroat trout in Bear Lake, Utah-Idaho.  TAFS.  Author.

Annual reports:

An assessment of post-stocking predation and handling/acclimation mortality of cutthroat trout in Bear Lake, Utah-Idaho.  1999.  Author.

Reservoir fluctuations and implications on non-game fish species.  1999.  Co-author.

Production and survival of Strawberry Reservoir salmonids: Final report.  1999.  Co-author.

Spawning and recruitment of Strawberry Reservoir salmonids: Final report.  1997.  Author.

Production and survival of Strawberry Reservoir salmonids.  1997.  Co-author.

Spawning and recruitment of Strawberry Reservoir salmonids.  1996.  Author.

Jason Vogel

JCAPE Monitoring and Evaluation Project Leader
Nez Perce Tribe Department Fisheries Resources Management

EDUCATION
3/98
Masters of Science in Fisheries, Utah State University, Logan, Utah 

5/95
Bachelors of Science in Fishery Resources, University of Idaho, Moscow

12/92
Associates in Arts and Science, College of Southern Idaho, Twin Falls

TECHNICAL EXPERIENCE

Project Leader, Nez Perce Tribe, McCall, ID, Apr 1998 – Present.

Project: Johnson Creek Artificial Propagation Enhancement Monitoring & Evaluation Project

Graduate Research Assistant, Utah State University, Logan, UT, Oct 1995 – Mar 1998.


Project:  Development of a visual foraging model for salmonid predators.

Field Technician, University of Idaho, Moscow, ID, May 1994 – Sep 1994, May 1995 – 


Sep 1995.



Project:  Food web study and species interactions on Lower Granite Reservoir.

Biological Assistant, Oregon Department of Fish & Wildlife, LaGrande, OR, Mar 1995 – 


May 1995.


Project:  Anadromous smolt monitoring on the Grande Ronde River.

Laboratory Technician, University of Idaho, Moscow, ID, Dec 1994 – Mar 1995.


Project:  Lab portion of food web study of Lower Granite Reservoir.

Teaching Assistant, University of Idaho, Moscow, ID, Aug 1994 – Dec 1994.


Project:  Instructed laboratory sessions for a 400-level Ichthyology course.

Biological Aid, Idaho Department of Fish and Game, Nampa, ID, May 1993 – Aug 1993.


Project:  Movements and habitat utilization of bull trout in the Rapid River system.

Biological Aid, Idaho Department of Fish and Game, Riggins, ID, May 1992 – Aug1992


May 1991 – Aug 1991,Apr 1990 – Nov 1990


Project:  Idaho Power Chinook Salmon Hatchery.

Duties: project implementation, management and coordination, budget preparation and management, contract and subcontract preparation and management, report writing, personnel supervision, tribal representation in meetings with IDFG, NMFS, BPA, NPPC, CBFWA, and private consultants, data base management, data analysis, computer modeling, public speaking and presentations, and proposal development.

Skills: project management, database management, proposal writing, data analysis, report writing, data presenting, screw trap coordination and implementation, PIT tagging, spawning adult salmonids, fish culture activities, surgical implantation of ultrasonic and radio transmitters, ultrasonic and radio tracking fish, field data collection and  laboratory analysis of fresh water benthic macroinvertebrates and fish, boat electrofishing, back pack electrofishing, seining, gill netting, adult weirs and traps, hook and line, transect stream survey methodology, snorkel, redd surveys, life history research, diet analysis, database analysis, fish handling and identification, boat operation and maintenance, teaching ichthyology labs, hydroacoustics, and scuba research diving.

PUBLICATIONS/REPORTS

Vogel, J.L. and D.D. Nelson.  2001 Draft.  Monitoring and evaluation activities of brood year 1997 juvenile and calendar year 1998 adult fishes in Johnson Creek.  Annual Progress Report. Nez Perce Tribe, Department of Fisheries Resource Management.  McCall, ID.

Vogel, J.L. and D.D. Nelson.  2001a Draft.  Monitoring and evaluation activities of brood year 1998 juvenile and calendar year 1999 adult fishes in Johnson Creek.  Annual Progress Report. Nez Perce Tribe, Department of Fisheries Resource Management. McCall, ID. 

Vogel, J. and J. Hesse  2000.  Monitoring and evaluation plan for Johnson Creek artificial propagation and enhancement program.  Nez Perce Tribe.  Department of Fisheries Resource Management.  McCall, ID.

Vogel, J. and J. Hesse  2000.  Johnson Creek Artificial Propagation and Enhancement of Spring/Summer Chinook Salmon Conceptual Monitoring and Evaluation Plan. Nez Perce Tribe.  Department of Fisheries Resource Management.  McCall, ID.

Nelson, D.D, and J. L. Vogel.  2000 Draft.  Monitoring and evaluation activities of juvenile and adult fishes in Johnson Creek.  Annual Progress Report. Nez Perce Tribe, Department of Fisheries Resource Management. McCall, ID.

Vogel , J.L. and D.A. Beauchamp.  1999.  Effects of light, prey Size, and turbidity, on reaction distances of lake trout (Salvelinus namaycush) to salmonid prey.  Can. J. Fish. Aquat. Sci. 56:1293-1297.


Paul A. Kucera

EDUCATION:

Bachelor of Science. 1975.





Utah State University.





Major: Fisheries Management.





Graduate Studies - MS





University of Idaho 1984-1987





Major: Fisheries Management.

PROFESSIONAL EXPERIENCE:
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

Publications
Kucera, P.A. and M.L. Blenden. 1993. Chinook salmon spawning ground survey in Big Creek and tributary streams of the South Fork Salmon River, Idaho - 1991. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.42 pp.

Kucera, P.A. and M.L. Blenden. 1998. Summary report of 1997 project activities relating to threatened chinook salmon populations listed under the Endangered Species Act. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Kucera, P.A.  1998.   Nez Perce Tribe vision of the future for chinook salmon management in the South Fork Salmon River.  Pages 177-185 in Proceedings of the Lower Snake River Compensation Plan Status Review Symposium.  February 3-5, 1998.  U.S. Fish and Wildlife Service, Boise, Idaho.

Kucera, P.A. and M.L. Blenden.  1998.  Emigration of hatchery and natural chinook salmon from the Imnaha River.  Pages 141-153 185 in Proceedings of the Lower Snake River Compensation Plan Status Review Symposium.  February 3-5, 1998.  U.S. Fish and Wildlife Service, Boise, Idaho.

Kucera, P.A. and M.L. Blenden.  1999.  Chinook salmon spawning ground survey in Big Creek and tributary streams of the South Fork Salmon River, Idaho, 1992-1995.  Assessment of the status of salmon spawning aggregates in the Middle Fork Salmon River and South Fork Salmon River.  Technical Report 99-7.  Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Armstrong, R. and P.A. Kucera. 2000.  Salmonid Gamete Preservation in the Snake Basin, 1999. Annual Report to Bonneville Power Administration, Portland OR, Contract 97-AM30423, Project 97-038-00, and U.S. Fish and Wildlife Service, Cooperative Agreement No. 141109J003. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Faurot, D. and P. A. Kucera.  1999.  Escapement monitoring of adult chinook salmon in the Secesh River, Idaho, 1997.  Annual Report to the Bonneville Power Administration.  Nez Perce Tribe Department of Fisheries Resources Management.  McCall, Idaho.

Faurot, D., P. A. Kucera and J. Hesse.  2000.  Escapement monitoring of adult chinook salmon in the Secesh River and Lake Creek, Idaho, 1998.  Annual Report to the Bonneville Power Administration.  Nez Perce Tribe Department of Fisheries Resources Management.  McCall, Idaho.

Faurot, D. and P.A. Kucera.  2001.  Adult chinook salmon abundance monitoring in the Secesh River and Lake Creek, Idaho, 1999.  Annual report to Bonneville Power Administration.  Nez Perce Tribe Department of Fisheries Resources Management.  Lapwai, ID.

Faurot, D. and P.A. Kucera.  In prep.  Adult chinook salmon abundance monitoring in the Secesh River and Lake Creek, Idaho, 2000.  Annual report to Bonneville Power Administration.  Nez Perce Tribe Department of Fisheries Resources Management.  Lapwai, ID. 

Jay Hesse, Research Coordinator

Nez Perce Tribe

Department of Fisheries Resource Management

EDUCATION:

M.S. in Fisheries, Michigan State University, 1994

B.S. in Fisheries and Wildlife, Michigan State University, 1992

DUTIES:

Technical direction and supervision of fisheries research projects, research coordination, Nez Perce Tribe LSRCP project implementation, report writing, monitoring and evaluation plan and  proposal development, tribal fisheries research representation at federal and state meetings, budget preparation, personnel supervision.   

PROFESSIONAL EXPERIENCE:

Fisheries Research Coordinator. Nez Perce Tribe Department of Fisheries Resources Management.  October 1997 – present.

Project Leader, Idaho Salmon Supplementation Study.  Nez Perce Tribe. July 1994 - October 1997.

PUBLICATIONS:

Hesse, J.A. and S.P. Cramer. 2000. Monitoring and evaluation plan for the Nez Perce Tribal Hatchery: Phase 1 Action Plan. Prepared for Bonneville Power Adminstration, Project 8335000. Nez Perce Tribe, Lapwai, Idaho.

Hesse, J A. and J.R. Harbeck. 2000. Northeast Oregon hatchery spring/summer chinook salmon conceptual monitoring and evaluation plan. Pages 1-26 in Ashe et 
al. Northeast Oregon hatchery project: spring chinook master plan. Bonneville Power Administration, Portland, OR. DOE/BP-3267.

Hesse, J. 1997.  A-run steelhead status in tributaries of the lower Clearwater River, Idaho.  In Interactions of hatchery and wild steelhead in the Clearwater River of Idaho. 1995 Progress Report, Fisheries Stewardship Project, USFWS Report.  November 1997.

Hesse, J.A., P.J. Cleary, and B.D. Arnsberg.  1995.  Salmon Supplementation Studies in Idaho Rivers.  Annual Report - 1994.  U.S. Department of Energy - Bonneville Power Administration.  Portland, Oregon.

Hesse, J.A. 1994.  Contribution of hatchery and natural chinook salmon to the eastern Lake Michigan fishery, 1992-1993.  Masters Thesis, Michigan State University.

. 

Robert Johnson

Senior Research Scientist (Grade III)

Battelle/Pacific Northwest National Laboratory

Richland, WA  99352

EDUCATION:
Bachelor of Science

California Polytechnic University, 1972

Major:  Natural Resources Management 







Master of Science 

University of Washington, 1977

Major:  Fisheries Science, 

GENERAL EXPERIENCE:

Mr. Robert L. Johnson is a Senior Research Scientist at the Battelle/Pacific Northwest Laboratory in Richland, Washington.  His primary area of expertise is application of hydroacoustic techniques to study the dynamics of fish populations in riverine, lacusterine, and marine environments.  His most recent experience has been in the application of hydroacoustic techniques at hydroelectric generating facilities on the Columbia, Snake, and Clearwater Rivers of Washington and Idaho.  These studies have resulted in the development of novel techniques of processing and analyzing split-beam data and multibeam data to derive fish behavior data.  He is currently exploring new technologies for fish tracking and monitoring fish behavior near structures and has two patents pending on fish tracking technologies that he has developed while at Battelle.  He is currently involved in development of a computerized surrogate sensor fish for collecting strike, shear, and pressure data inside turbines.  He has also played a substantial role in development and refinement of techniques to capture and archive video images in a database format for ease of access and quality assurance in fisheries evaluations.

Prior to joining Battelle and returning to the United States, Mr. Johnson was President and CEO of Canadian BioSonics Ltd. based in Chilliwack, British Columbia, Canada.  During his 6 year tenure at Canadian BioSonics Ltd., Mr. Johnson conducted numerous fisheries acoustic surveys across Canada including the provinces of Newfoundland, Quebec, Ontario, and British Columbia.  Additionally, he provided technical and/or equipment support to federal and provincial agencies in Newfoundland, New Brunswick, Quebec, Ontario, Manitoba, Alberta, British Columbia, and the Yukon Territory.  The studies that Mr. Johnson participated in involved critical fisheries issues in rivers, lakes, and both the Atlantic and Pacific oceans.  He made numerous presentations at meetings of the American Fisheries Society, Pacific Fisheries Biologists, and to agencies regarding the application of hydroacoustics to fisheries problems.  Mr. Johnson was also instrumental in providing acoustic equipment and PIT tagging equipment to federal, provincial, and private fisheries organizations across Canada.

Mr. Johnson’s fisheries acoustic career began in 1977 with the International Pacific Salmon Fisheries Commission (IPSFC) at The Sweltzer Creek Field Station, Cultus Lake, British Columbia.  During his 9½ years with the I.P.S.F.C.,  Mr. Johnson established the acoustic survey system and techniques that would ultimately be used as a key source of information for the management of sockeye salmon stocks in the Fraser River watershed.  Over those years, he conducted scores of lake surveys on the fifteen largest sockeye salmon rearing lakes in the Fraser River watershed, providing abundance estimates of  sockeye juveniles prior to their migration to sea.  The same system has undergone the scrutiny of the Canadian federal government and continues to be used as input to their management strategy.  Specific hydroacoustic studies involved population dynamics, feeding behavior, predator/prey relationships, seiche effects on distribution, and zooplankton abundance.  He also contributed to the development of the Fraser River echo sounding program at Mission, B.C. and initiated an attempt to use hydroacoustics to monitor returning adults in Area 20 prior to the Commission being disbanded in 1986.

Over the years, Mr. Johnson has provided technical training and support to scores of colleagues from the United States, Canada, Africa, and Switzerland through short courses and consulting activities.  He is currently working on development of improved techniques for redd searches using underwater video and development of techniques for acoustically monitoring behavior of migrating smolts near prototype surface collection by-pass systems at The Dalles dam on the lower Columbia River.

SELECTED PROJECT EXPERIENCE:

Fish Behavior in Front of the Prototype Surface Collector at Bonneville Dam in 1998:  Mr. Johnson was the Technical Manager for this $0.5M study sponsored by the U.S. Army Corps of Engineers, Portland District.  His primary involvement was the evaluation of the behavior of salmonid smolt as they approached the prototype surface collector using newly developed multibeam techniques.  This study resulted in development of improved techniques for evaluating fish behavior integrated with flow and other environmental variables. 

Fixed-Location Hydroacoustic Evaluation of the Prototype Surface Bypass and Collector at Lower Granite Dam in 1998:  Mr. Johnson was the Technical Co-Manager for this $1.2M study sponsored by the U.S. Army Corps of Engineers, Walla Walla District.  His primary involvement was the evaluation of the behavior of salmonid smolt as they approached the prototype surface bypass and collector using newly developed multibeam techniques.  This study resulted in development of new techniques for evaluating fish behavior integrated with flow. 

Fixed-Location Hydroacoustic Evaluation of the Prototype Surface Bypass and Collector at Lower Granite Dam in 1997:  Mr. Johnson was the Technical Co-Manager for this $2.1M study sponsored by the U.S. Army Corps of Engineers, Walla Walla District.  His primary involvement was the evaluation of the behavior of salmonid smolt as they approached the prototype surface bypass and collector using a combination of split-beam hydroacoustics as in 1996 and newly developed multibeam techniques.  This study resulted in development of techniques for evaluating fish behavior integrated with flow.  In 1997, he developed a concept for tracking fish using sonic tags and radar type tracking techniques with rotator mounted split-beam acoustic transducers.

Fixed-Location Hydroacoustic Evaluation of the Prototype Surface Bypass and Collector at Lower Granite Dam in 1996:  Mr. Johnson was the Technical Co-Manager for this $1M study sponsored by the U.S. Army Corps of Engineers, Walla Walla District.  His primary involvement was the evaluation of the behavior of salmonid smolt as they approached the prototype surface bypass and collector.  This study resulted in development of techniques for evaluating fish behavior with the flow component of the fishes movement removed.  He also conducted novel experiments with the first-ever application of scanning sonar to estimate fish distribution inside of a turbine intake.

Observation of the Behavior of Smolt During Approach to Surface Collector Prototypes, The Dalles Dam, Spring 1995:  Mr. Johnson was the Technical Leader for this study sponsored by the U.S. Army Corps of Engineers.  The study involves the development of a three dimensional description from a population perspective of the movements of smolts during their approach to sluiceway and spill surface collector prototypes at The Dalles Dam.

Bathymetry Mapping at 181 B&C and 181 D Pump House Intake Channels, Hanford Reach, Washington:  Pre-dredging surveys of the forebays at the 181 B&C and 181 D pump house intake channels were conducted.  An echo sounder was linked to a GPS system and the data was ultimately read into a GIS system to provide estimates of bottom contours and cut and fill for dredging activity that is currently underway by ICF Kaiser/Hanford.

Video Image Archiving System (VIAS) Developed for Yakima Fisheries Project, Bonneville Power Administration:  A video image archiving system and user’s guide was delivered to the Bonneville Power Administration along with recommendations for implementation at the Prosser viewing ladders on the Yakima River.

Resident Fish Entrainment at Dworshak Dam in 1994:  Report currently being prepared based on initial acoustic measurements within the gatewell and in front of the dam at Dworshak Dam during 1994.

Spawning of Fall Chinook Salmon Downstream of Lower Snake River Hydroelectric Projects, 1994:  Improved methods of deploying underwater video for redd searches in hazardous tailrace waters of hydroelectric dams during winter months were developed.  Positioning was accomplished using sub-meter differentially corrected GPS.

PERTINENT RECENT REPORTS:

Johnson, G.E., R.L. Johnson, S.M. Anglea, C.S. Abernethy, S. Blanton, M. Simmons, E.A. Kudera, C.M. Sullivan, and J.R. Skalski.  1998.  Fixed-location hydroacoustic evaluation of the prototype surface bypass and collector, spill efficiency, and fish guidance efficiency at Lower Granite Dam in spring and summer 1997.  Final Report submitted to Walla Walla District, U.S. Army Corps of Engineers.  January 30, 1998.

Johnson, G.E., N.S. Adams, R.L. Johnson, and D.W. Rondorf.  1997.  Integration of research on the prototype surface bypass collector at Lower Granite Dam in 1996 and 1997.  Completion Report submitted to Walla Walla District, U.S. Army Corps of Engineers.  December 8, 1997.

Johnson, G.E., R.L. Johnson, E.A. Kudera, and C.M. Sullivan.  1997.  Fixed-location hydroacoustic evaluation of the prototype surface bypass and collector at Lower Granite Dam in 1996.  Final Report submitted to Walla Walla District, U.S. Army Corps of Engineers.  January 15, 1997.

Johnson, R.L., D.S. Daly, P.E. Redgate, A. Hoffmann, T.J. Carlson.  1995.  Observation of the Behavior of Smolt During Approach to Surface Collector Prototypes, The Dalles Dam, Spring, 1995.  Prepared for the U.S. Army Corps of Engineers, Portland District, Portland, Oregon, by Pacific Northwest National Laboratory, Richland, Washington

Dauble, D.D., R.L. Johnson, R.P. Mueller, C.S. Abernethy.  1995.  Spawning of Fall Chinook Salmon Downstream of Lower Snake River Hydroelectric Projects, 1994.  Prepared for the U.S. Army Corps of Engineers, Walla Walla District, Walla Walla, Washington, by Pacific Northwest Laboratory, Richland, Washington.

Johnson, R.L.  1994.  Evaluation of Substrate Condition Near Fall Chinook Salmon (Oncorhynchus tshawytscha) Spawning Sites on the Hanford Reach, Columbia River.  Prepared for the U.S. Department of the Interior, Bureau of Reclamation, by Pacific Northwest Laboratory, Richland, Washington.

Johnson, R.L.  1994.  Bathymetry Mapping at 181 B&C and 181 D Pump House Intake Channels, Hanford Reach, Washington.  Prepared for ICF/Kaiser Hanford, Richland, Washington, by Pacific Northwest Laboratory, Richland, Washington.

Dauble, D.D., R.L. Johnson, R.P. Mueller, C.S. Abernethy, B.J. Evans, D.R. Geist.  1994.  Identification of Fall Chinook Salmon Spawning Sites Near Lower Snake River Hydroelectric Projects.  Prepared for the U.S. Army Corps of Engineers, Walla Walla District, Walla Walla, Washington, by Pacific Northwest Laboratory, Richland, Washington.

PERTINENT JOURNAL ARTICLES:

Johnson, R.L. and G.E. Johnson.  1999. “Fish Behavior Relative to a Prototype Surface Bypass and Collector (SBC) at Lower Granite Dam Using Innovative Hydroacoustic Techniques. ” American Fisheries Society: Proceedings of the 'Advances in Fish Passage Technology' session. (in print).

Johnson, R.L., D.S. Daly, and G.E. Johnson.  1998. “Combining Hydroacoustics, Flow Models To Study Fish Behavior. ”  Hydro Review 17(7), 1998, 40-56.

Johnson, R.L., D.S. Daly, P.E. Redgate, G.E. Johnson, D.R. Kenney, and T.Y. Barila.  1997.  A Novel Approach to Fish Behavior Evaluation Using Split-beam Hydroacoustic Techniques.  Waterpower’97: Proceedings of the International Conference on Hydropower, v.1.

Levy, D.A., R.L. Johnson, and J.M. Hume.  1991.  “Shifts in Fish Vertical Distribution in Response to an Internal Seiche in a Stratified Lake.”  Limnol. Oceanogr., 36(1), 1991, 187-192.

Burczynski, J.J., R.L. Johnson, H. Kreiberg, and W.B. Kirchner.  1990.  “Acoustic Estimation of Dense Aggregations of Fish in Sea Pens.”  Rapp. P.-v. Reun. Cons. int. Explor. Mer, 189:54-64.

Burczynski, J.J. and R.L. Johnson.  1986.  “Application of dual-beam acoustic survey Techniques to Limnetic Populations of Juvenile Sockeye Salmon (Oncorhynchus nerka).”  Can. J. Fish. Aquatic Sci. 43:1776-1788.

Dauble, D.D., R.L. Johnson, and A. Garcia.  1999.  "Fall Chinook Salmon Spawning Downstream of Lower Snake River Hydroelectric Projects."  Trans. Amer. Fish. Soc. (in print).

STEVEN M. ANGLEA

Fisheries Biologist

EDUCATION
M.S., Fishery Resources, University of Idaho, Moscow (1/94-7/97)


Thesis title: Abundance, food habits, and salmonid fish consumption of smallmouth bass and distribution of crayfish in Lower Granite Reservoir, Idaho-Washington.

Courses:  Nonparametrics, Multivariate Analysis, Riparian Ecology, Aquatic Pollution Ecology, Fish Population Ecology, Advanced Fisheries Management

B.S., Zoology, University of Wisconsin-Madison (8/86-5/90)


Senior thesis: Competitive interaction between two planktivores: yellow perch Perca flavescens and cisco Coregonus artedii in Lake Mendota, Wisconsin.

Courses:  Ecology of Fishes, Hydrobiology

EXPERIENCE

Research Scientist, Battelle Pacific Northwest National Laboratory, Richland, WA (2/97-present).  Project manager for hydroacoustic evaluations of fish passage at Little Goose and Lower Granite dams.  Responsible for data entry, data analyses, seasonal report production for hydroacoustic evaluation of the fish screens at Little Goose Dam and the surface bypass and collector at Lower Granite Dam.  Duties included training and overseeing hydroacoustic data entry, conducting routine performance evaluations, perform QA/QC on database, data management, and analyze data for seasonal reports.

Fisheries Technician, Plum Creek Timber Company, L.P., Missoula, MT (6/96-12/96).  Supervised fisheries survey of the tributaries to the Swan River, Montana.  Determined relative abundance of fishes, characterized stream habitat based on Rosgen classification scheme, and inventoried riparian zones to evaluate potential recruitment of large woody debris.  Responsible for organization, computer entry, and preliminary analyses of fisheries data.

Master of Science, University of Idaho, Moscow, ID (1/94-7/97).  Developed study of smallmouth bass abundance, distribution, diet composition, and total loss of juvenile salmonids due to predation by smallmouth bass in Lower Granite Reservoir, Idaho-Washington.  Investigated relative abundance and size composition of crayfish in Lower Granite Reservoir to determine possible influence of 1992 test drawdown.  Coordinated and supervised monthly reservoir collections that utilized crayfish traps, setlines, gill nets, beach seines, and boat electrofishing equipment.

Fisheries Technician, Don Chapman Consultants, Boise, ID (4/93-11/93).  Assisted in smolt turbine mortality study at Rocky Reach Dam, Washington, through the operation of a powerboat and mobile telemetry gear.  Conducted snorkeling and backpack electrofishing surveys in selected northern Idaho and eastern Washington streams to determine presence/absence of bull trout.  Assisted in aerial and ground surveys of fall chinook spawning grounds in the Methow, Okanogan, and Similkameen rivers, Washington.

Fisheries Technician, BioSonics, Inc., Seattle, WA (8/91-12/92).  Managed data collection and prepared report for study that estimated run size, timing, and horizontal distribution of adult sockeye salmon passage at Zosel Dam, Washington.  Assisted in the operation and analysis of hydroacoustic data used to determine the efficiency of the smolt bypass structure at Wells Dam, Washington.

NMFS Domestic Observer, AK (3/91-7/91).  Randomly sub-sampled bottom trawl catches to determine species composition and ratio of target to non-target fishes.  Maintained daily record of target and non-target fishes captured, to assist boat captain and the National Marine Fisheries Service in monitoring harvest.

Research Technician, University of Wisconsin-Madison (1/88-9/90).  Conducted mobile hydroacoustic surveys using scientific hydroacoustic equipment to determine length distribution and describe vertical migration of yellow perch and cisco in Lake Mendota, Wisconsin.  Assisted in routine limnological sampling of Lake Mendota and several research lakes in the Upper Peninsula of Michigan.

PRESENTATIONS

Conference:  Snake River Fall Chinook Research Coordination Meeting

Date:  August 17, 1995

Presentation:  Smallmouth bass Micropterus dolomieu predation on juvenile fall chinook salmon Oncorhynchus tshawytscha.

Conference:  North Pacific Division - Anadromous Fish Evaluation Program - Annual Program Review

Date:  September 26-27, 1995

Presentation:  Abundance of smallmouth bass Micropterus dolomieu and their consumption of juvenile salmonids in Lower Granite Reservoir, Idaho-Washington.

Conference:  Idaho Chapter American Fisheries Society-Annual Meeting

Date:  February 29-March 2, 1996

Presentation:  Abundance of smallmouth bass Micropterus dolomieu and their consumption of juvenile salmonids in Lower Granite Reservoir, Idaho-Washington.

Conference:  Snake River Fall Chinook Research Coordination Meeting

Date:  March 6, 1996

Presentation:  Estimated loss of juvenile anadromous salmonids to predation by smallmouth bass Micropterus dolomieu in Lower Granite Reservoir, Idaho-Washington.

Conference:  Idaho Academy of Science Annual Meeting

Date:  April 4-6, 1996

Presentation:  Estimated loss of juvenile anadromous salmonids to predation by smallmouth bass Micropterus dolomieu in Lower Granite Reservoir, Idaho-Washington.

Conference:  Northwest Division Anadromous Fish Evaluation Program: Annual Program Review

Date:  October 28-30, 1997

Presentation:  Fixed-location hydroacoustic evaluation of spillway efficiency at Lower Granite Dam.

Conference:  North Pacific International Chapter American Fisheries Society-Annual Meeting

Date:  March 18-20, 1998

Presentation:  Diet composition, consumption rates, and total loss of juvenile salmonids by smallmouth bass in Lower Granite Reservoir, Idaho-Washington.

Conference:  American Fisheries Society-Annual Meeting

Date:  August, 23-27, 1998

Presentation:  Fish guidance efficiency of extended-length submersible bar screens at Lower Granite Dam 1997-1998.

Conference:  Northwest Division Anadromous Fish Evaluation Program: Annual Program Review

Date:  October 13-15, 1998

Presentation:  Fish guidance efficiency of extended-length submersible bar screens in turbine intakes at Lower Granite Dam in spring 1997 and 1998.

Conference:  Northwest Division Anadromous Fish Evaluation Program: Annual Program Review

Date:  November 14-18, 1999

Presentation:  Fish passage at the prototype surface bypass/collector and behavioral guidance structure at Lower Granite Dam in spring 1999.

Conference:  Northwest Division Anadromous Fish Evaluation Program: Annual Program Review

Date:  November 14-18, 1999

Presentation:  Fish guidance efficiency of modified and standard perforated plates at Little Goose Dam in spring 1999.

TECHNICAL REPORTS

Anglea, S.M.  2000.  Fish Guidance Efficiency of extended-length submerged bar screens at Little Goose Dam, Washington. Final Report submitted to the Army Corps of Engineers, Walla Walla, Washington.

Anglea, S.M., R.L. Johnson, M.A. Simmons, K.D. Hand, E.A. Kudera, and J.R. Skalski.  2000.  Hydroacoustic evaluation of the prototype surface bypass/collector and behavioral guidance structure at Lower Granite Dam in 1999. Final Report submitted to the Army Corps of Engineers, Walla Walla, Washington.

Dauble, D.D., S.M. Anglea, and G.E. Johnson.  1999.  Surface flow bypass development in the Columbia and Snake rivers and implications to Lower Granite Dam.  Final Report submitted to the Army Corps of Engineers, Walla Walla, Washington.

Johnson, R.L., S.M. Anglea, S. Blanton, M. Simmons, R.A. Moursund, G.E. Johnson, E. Kudera, J. Thomas, and J. Skalski.  1999.  Hydroacoustic evaluation of fish passage and behavior at Lower Granite Dam in spring 1998. Final Report submitted to the Army Corps of Engineers, Walla Walla, Washington.

Johnson, G.E., R.L. Johnson, S.M. Anglea, C.S. Abernethy, S. Blanton, M. Simmons, E.A. Kudera, C.M. Sullivan, and J.R. Skalski.  1998.  Fixed-location hydroacoustic evaluation of the prototype surface bypass and collector, spill efficiency, and fish guidance efficiency at Lower Granite Dam in spring and summer 1997. Final Report submitted to Walla Walla District, U.S. Army Corps of Engineers, Walla Walla, Washington.

PUBLICATIONS

Anglea, S., and D.H. Bennett.  Diet composition, consumption rates, and loss of juvenile salmonids by smallmouth bass in Lower Granite Reservoir, Idaho-Washington (in progress)

MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS
American Fisheries Society:  1994-present

Palouse Unit - Idaho Chapter American Fisheries Society: Co-President 1994-1995

JOHN R. SKALSKI

Professor of Biological Statistics

School of Aquatic and Fishery Sciences

University of Washington

Seattle, WA  98195-8218

Phone (206) 616-4851

E-mail:  jrs@fish.washington.edu

EDUCATION

B.S.
Wildlife Management/Biology, University of Wisconsin, Stevens Point
1974

M.S.
Wildlife Science, Oregon State University
1976

M.S.
Biometry, Cornell University
1978

Ph.D.
Biometry, Cornell University
1985

EMPLOYMENT HISTORY

1978-1985
Research Scientist, Battelle Pacific Northwest Laboratory, Richland, WA

1985-1987
Senior Research Scientist, Battelle Marine Research Laboratory, Sequim, WA

1987-1995
Associate Professor, University of Washington, Center for Quantitative Science, School of Fisheries, Seattle, WA

1992-1995
Interim Director, Center for Quantitative Science in Forestry, Fisheries, and Wildlife, University of Washington

1994-1995
Chair, Interdisciplinary Graduate Program in Quantitative Ecology and Resource Management, University of Washington

1995-Present
Professor, University of Washington,  School of Fisheries, Seattle, WA

CERTIFICATION

Certified Wildlife Biologist, 1982, The Wildlife Society.

EXPERIENCE

Mobile species which have among the highest aesthetic and economic value are also among the most difficult of the natural resources to survey.  Yet, wild population often must compete with the demands of greater energy and commodities production.  In order to assess the cost benefits of alternative resource management policies, improvements in population survey techniques and tests of effects will be necessary.  Current research efforts focus on assessing population effects in an hypothesis testing framework using capture-recapture data.  Research on design optimality indicates that many field studies which failed to detect population changes could have done so if sampling efforts had been properly allocated.  Current applications of statistics include:

1. Estimating salmonid smolt survival using passive and radio-tag methodologies in the Columbia River Basin.

2. Designing fixed-location hydroacoustic monitoring at hydroelectric projects to estimate bypass efficiency, spill passage, and turbine passage rates of salmonids.

3. Estimating run-timing of the salmonid outmigration in Columbia and Snake Rivers.

4. Estimating the impacts of larval fish entrainment at a coastal nuclear power plant.

5. Incorporating smolt survival rates with engineering to develop fish-friendly turbines.

6. Developing demographic techniques for monitoring wildlife populations.

SELECTED PUBLICATIONS

· Bickford, S. A., and J. R. Skalski.  2000.  Reanalysis and interpretation of 25 years of Snake-Columbia River juvenile salmonid survival studies.  North American Journal of Fisheries Management 20:53-68. 

· Mathur, D., P. G. Heisey, J. R. Skalski, and D. R. Kenney.  2000.  Salmonid smolt survival relative to turbine efficiency and entrainment depth in hydroelectric power generation.  Journal of American Water Resources Association 36:737-747.

· Ryding, K. E., and J. R. Skalski.  1999.  Multivariate regression relationships between ocean conditions and early marine survival of coho salmon (Oncorhynchus kisutch).  Canadian Journal of Fisheries and Aquatic Sciences 56:2374-2384.

· Lady, J. and J. R. Skalski.  1998.  Estimators of stream residence time of Pacific salmon (Oncorhynchus spp.) based on release-recapture data.  Canadian Journal of Fisheries and Aquatic Sciences 55: 2580-2587.

· Skalski, J. R.  1998.  Estimating season-wide survival rates of outmigrating smolt in the Snake River, Washington.  Canadian Journal of Fisheries and Aquatic Sciences 55: 761-769.

· Skalski, J. R., S. G. Smith, R. N. Iwamoto, J. G. Williams, and A. Hoffmann.  1998.  Use of PIT-tags to estimate survival of migrating juvenile salmonids in the Snake and Columbia Rivers.  Canadian Journal of Fisheries and Aquatic Sciences 55:1484-1493.

· Skalski, J. R.  1996.  Regression of abundance estimates from mark-recapture surveys against environmental covariates.  Canadian Journal of Fisheries and Aquatic Sciences 53: 196-204.

· Skalski, J. R., G. E. Johnson, C. M. Sullivan, E. Kudera, and M. W. Erho.  1996.  Statistical evaluation of turbine bypass efficiency at Wells Dam on the Columbia River, Washington.  Canadian Journal of Fisheries and Aquatic Sciences 53: 2188-2198.

· Skalski, J. R. 1995.  Statistical considerations in the design and analysis of environmental damage assessment studies.  Journal of  Environmental Management 43: 67-85.

· Skalski, J. R.  1994.  Estimating wildlife resources based on incomplete area surveys. Wildlife Society Bulletin. 22: 192-203.

· Skalski, J. R., A. Hoffmann, B. H. Ransom, and T. W. Steig.  1993.  Fixed-location hydroacoustic monitoring designs for estimating fish passage using stratified random and systematic sampling.  Canadian Journal of Fisheries and Aquatic Sciences  50: 1208 –1221.

· Skalski, J. R., and D. S. Robson.  1992.  Techniques for wildlife investigations:  Design and analysis of capture data.  Academic Press.  237 pp.
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