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a. Abstract 

Snake River spring and summer chinook salmon (Oncorhynchus tshawytscha) have declined to dangerously low levels and are listed as threatened under the Endangered Species Act (ESA).  The National Marine Fisheries Service (NMFS), in the 2000 Biological Opinion, has proposed a list of potential recovery actions and a metric for measuring recovery actions for listed Evolutionary Significant Units (ESU) in the Snake River basin.  The ability to measure an abundance metric is the basis for assessing whether listed spring and summer chinook salmon populations meet recovery thresholds and are a candidate for delisting under the ESA or further conservation actions.  For listed Snake River chinook salmon, recovery efforts and recovery status are to be measured in terms of the abundance of spawning adults for each ESU.  However, quantitative abundance data for listed Snake River ESU’s generally does not exist.  Currently there is no project, plan, or method that would allow for a quantitative measure of listed ESU spawner abundance.  Current redd count data represent an index of relative abundance only, and provides no direct quantitative measure of spawner abundance.  Expansions of redd counts to spawner numbers are influenced by measurement error and uncertainty of assumptions regarding estimates of fish per redd, relative numbers in surveyed and unsurveyed areas, prespawning mortality rates, age composition, and hatchery fish contribution (Beamesderfer et al. 1998).  Furthermore, current redd count methods will not be able to determine when or if an ESU reaches a desired recovery threshold. We propose to use new and existing technologies that can provide accurate spawner abundance information that can be used in future long-term monitoring projects.  In addition, we will integrate the identified technology into site-specific final engineering design and implement it for adult salmon abundance determination in the Secesh River and Lake and Marsh creeks.  The Secesh River is an unsupplemented stream in the South Fork Salmon River in Idaho.  Lake Creek is an unsupplemented tributary to the Secesh River.  Both are control systems for the Idaho Salmon Supplementation Studies (ISS).  Marsh Creek is located in the headwaters of the Middle Fork of the Salmon River and is unsupplemented with the exception of one release of 22,000 Rapid River fry into Cape Horn Creek by University of Idaho researchers in 1975.   This approach is a critical first step towards initiating accurate and precise quantification of adult spawner abundances as required under the NMFS 2000 Biological Opinion.  Salmon populations and investment of Fish and Wildlife Program funds in salmon recovery projects in the region are placed at risk by an inability to quantify adult salmon abundance in tributary streams to evaluate project effectiveness and ESA recovery alternatives.  Salmon managers and the Northwest Power Planning Council need to understand with certainty if recovery thresholds are being met and if recovery alternatives (if any) build population size of critically depressed stocks.

b. Technical and/or scientific background
This proposal addresses a listed species, spring and summer chinook salmon in the Snake River basin (NMFS 1992).  The imminent risk to these populations is the decline below a yearly effective population size (Nb), loss of genetic diversity and eventually localized extinction.  Salmon recovery within the Columbia River basin has become a focal point in the Pacific Northwest.  Congress directed an independent scientific review of the Northwest Power Planning Council’s (NWPPC) Fish and Wildlife Program activities because earlier programs were criticized as being a separate list of separate unrelated measures without any scientific foundation (Independent Science Group 1993, Williams et al. 1998).  Large amounts of time, effort and funding have been spent to improve fish passage conditions, augment flows, enhance and restore habitat, constrain harvest, and use hatchery supplementation to increase salmon populations.  Despite these efforts, salmon populations have continued to decline.  The National Marine Fisheries Service has issued a Biological Opinion for the operation of the federal Columbia River power system (NMFS 2000).

The Biological Opinion (NMFS 2000) considered the four H’s (Hydro, Harvest, Habitat and Hatchery) and has relied upon habitat rehabilitation and hatchery reform to reverse the downward trend of Snake River chinook salmon populations.  Much of the Salmon River drainage is located in wilderness areas, is in near pristine habitat condition and is less influenced by hatcheries than down river drainages.  The Biological Opinion has listed suggested population metrics for the recovery and delisting of specific populations (ESUs – Ecological Significant Units).  Of more immediate concern within the Salmon River drainage would be the imminent risk of extinction.  Spawner abundance levels are at an all time low.

The Salmon River Subbasin Summary (Servheen et al. 2001) addresses limiting factors within the Salmon River Subbasin.  Anadromous fish production in the Salmon Subbasin is limited at present by two primary factors.  First, adult escapements of salmon and steelhead are being determined by out-of-subbasin issues and are insufficient to fully seed the available habitat.  When population levels are low enough, this limiting factor has the effect of keeping yearly effective population size (Nb) low, increasing local extinctions.  Second, the carrying capacity of the habitat and fish survival have been reduced by land and water management activities within the subbasin that have affected hydrology, sedimentation, habitat distribution and complexity, and water quality (Columbia River Basin Fish and Wildlife Authority 1999).

Outside the Salmon River subbasin, the limiting factor to anadromous fish is the hydropower system.  The BiOp concluded that many Columbia Basin anadromous fish stocks are in jeopardy.  It is generally accepted that hydropower development is the primary cause of decline and continued suppression within the Snake River.  The BiOp suggests that it may be possible to recover Snake River stocks through freshwater spawning and rearing habitat restoration and some mainstem actions.  There is substantial skepticism among fishery biologists about whether it will be possible to restore listed Snake River anadromous species without major improvements to the hydrosystem.

Mundy (1999) developed two models, the Salmon Recovery Index and the Doomsday Clock, that demonstrated the existence of Snake River spring and summer chinook salmon demes was precarious.  Oosterhout and Mundy (2001) revised and updated the models.  The Doomsday Clock predicted that all five brood lines of Snake River spring and summer chinook salmon would be extirpated between 2007 (Marsh Creek and the Imnaha River) and 2033 (Poverty Flats).  The independent populations in this proposal are all natural spawning aggregates that are included in the Salmon Recovery Index and the Doomsday Clock models (Mundy 1999).  

The most consistent and longest indicator of spring and summer chinook salmon abundance within the Snake River basin has been Lower Granite Dam fish passage counts.  Lower Granite Dam, several hundred miles from these populations, is used to predict general run strength.  The traditional measure of abundance in these streams has been the commonly used redd count.  Both provide an indication of populations status.  The Biological Opinion, Basinwide Recovery Strategy (Federal Caucus) and the Viable Salmonid Population (VSP) (McElhany et al.) all call for performance standards at the population level to be evaluated in terms of abundance, population growth rate, genetic diversity, life history diversity and geographic distribution.  

Many papers, including the Biological Opinion (NMFS 2000), have realized the need for accurate population status.  

· Therefore, more accurate counts of returning adults to natal spawning ground are necessary to evaluate recovery efforts matrix threshold goals (NMFS 2000).

· The preservation of a species is intimately tied to accurate assessments of its population status (Reed and Blaustein 1997).

· Numbers of spawners on the spawning grounds is of fundamental importance to the future of the populations (Mundy 1999). 

· Without abundance information, we cannot measure the effectiveness of conservation actions for a threatened species (Botkin et al. 2000).  

· Counting fish through the process of validation monitoring is the only way that a link between cause (standards and guidelines) and effect (trend) can be confirmed quantitatively (Botkin et al. 2000).

· Salmon recovery efforts need measures that accurately capture the state of salmon populations in an easily comprehensive manner (Mundy 1999).  

Spawning ground surveys (redd counts and carcass recovery) are commonly used to describe salmon spawning populations.  These surveys are fast, relatively inexpensive and allow information from many streams to be collected over the short spawning period.  Redd counts and carcass collections are useful and will probably continue to be used in the future.  However, researchers and managers have long known there were shortcomings to the redd count methodology.  While traditional chinook salmon redd count surveys provide useful information, they are an index of relative abundance and do not provide information that is accurate enough to manage or assess recovery efforts of a listed species.  To be useful for monitoring ESA listed populations, more accurate information is necessary.  

· Variation in redd and habitat characteristics, such as redd size, age, density, superimposition, distance to cover, water depth, and substrate composition also may affect the ability of observers to identify redds, as well as differences among observers (Dunham et al. 2001 in press). 

· Redd counts are usually based on peak rather than total spawner counts.  Peak counts may underestimate total escapement.  More accurate estimates of redd numbers for each year are obtained from surveys later in the year after all fish had spawned, or from multiple surveys.  These considerations would be important when determining spawning escapement goals or harvest rate targets (Beamesderfer et al. 1998). 

· Dunham et al. (2001 in press) stated “Estimates of spawning escapement based on redd counts are biased or imprecise approximations of true escapements.”  

· Overall variation in redd counts among observers is large (Dunham et al 2001 in press).

· Observer redd counts ranged between 28 and 254% of the best estimates of actual bull trout redd numbers (Dunham et al. 2001 in press).  

· NPT fisheries personnel conducted multiple ground count spawning ground surveys and IDFG personnel conducted single pass redd count within the Secesh River drainage in 1998 and 1999.  There was a difference between agency counts (Faurot et al. 2000, Faurot and Kucera 2001.

· Not all spawners are seen during spawning ground counts (Mundy 1999).  

· Redd counts may be overestimated if (1) enumerated redds were made by other species, such as steelhead or bull trout; (2) enumerated redds involved hybridization or introgression; (3) spawning effort shifts from unmonitored to monitored reaches; (4) normal stream hydraulics create redd-like structures that are enumerated as redds; (5) test digs, in which eggs are not deposited, are enumerated as redds; or (6) enumerated redds are made by resident life history forms (Maxwell 1999).  

· On the other hand, redd numbers may be underestimated if (1) spawning activity occurs after an area has been surveyed; (2) redds are obscured by vegetation, periphyton, or high discharge; (3) spawning effort shifts from monitored to unmonitored reaches; or (4) redds are superimposed on one another (Maxwell 1999).  

· Evaluation of the extent of these measurement errors would identify the degree of precision associated with redd counts and enhance the ability of managers to make decisions that may ultimately determine whether or not the species may persist (Peterson and Bradford 1987; Peterman 1990; Reed and Blaustein 1997). 

· Roger and Schwartzberg (1986) commented on the need for standardization of timing and number of redd counts and establishment of uniform field methods and reporting techniques. 

· Schwartzberg and Roger (1986) discussed sources of errors in redd counts (e.g. variations in water clarity, redd superimposition, and survey personnel training.  These differences in the number of redds makes it difficult to compare fish per redd numbers from other agency reports (Faurot and Kucera 2001). 

· Use of “index” areas may be problematic in some streams.  Precision of redd counts decreases as redd numbers increase (Dunham et al. 2001 in press). 

· Annual redd counts consist of only a single point estimate without any associated confidence intervals (Maxwell 1999). 

· Redd counts in Idaho were not designed to provide escapement estimates (Kiefer et al. 1996). 

Redd counts have been expanded by a fish per redd number to obtain a population estimate.  An average fish per redd number is derived over the years from one population and applied to the entire subbasin.  This step of expanding redd counts to spawner and recruit numbers is influenced by measurement error and uncertainty of assumptions (of which there are many) regarding estimates of fish per redd.  

· Estimates of spawner per redd were applied as a constant for all years in a subbasin, based on the average of estimates for a few years (Beamesderfer et al 1998).  
· Estimates of spawner per redd (Beamesderfer et al 1998) varied from 1.8 for Middle Fork of the Salmon River subbasin (Marsh Creek) to 2.31 for the South Fork of the Salmon River subbasin (Secesh River) to 3.2 in the Grande Ronde River subbasin (Minam River).  Estimates were obtained by expanding index counts to the entire stream.  Note – ISS uses 3.2 fish per redds for the South Fork Salmon River
· Within a stream, actual fish per redd numbers vary each year (Faurot and Kucera 2001).  Likewise, fish per redd numbers would be expected to vary from stream to stream within a subbasin.  

· Fish per redd numbers used by PATH (2.31) (Beamesderfer et al. 1998) and ISS (3.2) (Walters et al. 2000) for the South Fork Salmon River were used to expand index and intensive (more complete) redd counts for Lake Creek.  These expanded numbers were compared to the spawner abundance obtained by the video fish counting station.  The expanded counts in 1998 were 110% to 237% higher than video counts, and 37% lower to 15% higher in 1999 (Faurot and Kucera 2001) (Figure 1).

· Other monitoring approaches (direct population estimates of adults) may be needed in place of, or in addition to redd counts (Dunham et al. 2001 in press). 

· Redd counts are appropriate for trend determination but abundance of a species needs to be enumerated more exactly. If the goal is to increase the number of salmon, then the variable of interest is the number of fish (Botkin et al. 2000).

· Variation in redd counts make the detection of declining trends in individual streams unlikely with limited data sets.  Significant trends probably cannot be proven before populations drop to critically low levels (Rieman and Myers 1997). 

· Results suggest that substantial improvements are needed to make redd counts and unbiased estimates of adult escapement useful for population monitoring (Dunham et al. 2001 in press).  

· Simply enumerating salmon numbers over time is insufficient for validation monitoring.  To correctly assess trends in salmon populations, one needs to evaluate numbers over time in the context of a statistical framework (Botkin et al 2000).
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Figure 1.  Estimated percent difference of various chinook salmon redd count expansion methods when compared to Lake Creek spawner abundance estimates in 1998 and 1999.

Results of a 1998 Johnson Creek mark-recapture population estimate (Vogel and Nelson 2001) were compared to a population estimate calculated from redd counts expanded by 2.31 (Beamesderfer et al 1997) and 2.5 (specific for Johnson Creek) (Mathews and Waples 1991).  Redd count expansion populations were 153% and 166%, respectively, of the mark-recapture population.

This amount of variation in calculated/modeled population estimates (Figure 1) would appear to challenge the ability to show significant trends or determine population growth rates.  Adult to adult ratios, spawner recruit ratios (Beamesderfer et al. 1998), adult-to-adult replacement rates (Kucera 1998) and extinction rates (Mundy 1999), to name a few, all rely on adult spawner abundance.  Any difference in the redd expansion factor for any year, from the average, would likely skew results.  Given that small populations (e.g. upper Big Creek, Sulphur Creek Loon Creek and Marsh Creek) may experience unbalanced sex ratios and unstable age distributions (Foose et al 1998), assuming a constant annual number of fish per redd based on either of the two literature values (PATH 1998, Walters et al. 2000) may be inaccurate.  The Lake Creek spawning aggregate, in 1998, did not have any jacks, whereas, in 1999, approximately half of the male spawning aggregate were jacks (36%) (Faurot and Kucera 2001).  At the South Fork Salmon River adult weir, jacks comprised 16 % of the spawning male population in 1998 and 55 % in 1999 (McCall Hatchery unpublished data, from Faurot and Kucera 2001).  Even in larger populations jacks recoveries are underrepresented in carcass surveys (Lockhart NPT, Kucera NPT, personal communications).  Again, accurate population abundance information, as provided by direct enumeration methods, is necessary to measure recovery threshold levels for delisting species.    

The Nez Perce Tribe has operated an experimental, passive, non-invasive chinook salmon escapement monitoring project in the South Fork Salmon River subbasin, on the Secesh River between 1997 and 2000, and on Lake Creek since 1998, utilizing time-lapse underwater video technology.  Without handling this listed species, this project has provided actual abundance estimates or minimum spawner abundance numbers, run timing and fish per redd numbers since 1998.  The technology will continue to be tested on Lake Creek in its present form.  High water and debris loads during spring runoff have frustrated our efforts of complete coverage of the upstream spawning migration.  In cooperation with the cosponsor, Pacific Northwest National Laboratory (PNNL), we propose to use a complementary technology (hydroacoustics) with the video technology, on the Secesh River site.  The combination of technologies would ultimately provide complete coverage of the spawning migration, including high flow conditions.  A combination of a sensor based counter (Vaki RiverWatcher) and underwater time-lapse video technologies are proposed for use in the Middle Fork Salmon River subbasin on Marsh Creek.  In a separate NPT project proposal, a combination of hydroacoustics and underwater time-lapse video technologies is proposed for use on the Minam River in the Grande Ronde River subbasin. 

Because multiple populations are less likely to go extinct simultaneously, maintenance of that heterogeneity can tend to stabilize the larger regional population and minimize the risks of regional extinction (den Boer 1968; Simberloff 1988).  One index stream (NMFS 2000) in four different major river subbasins would be monitored for adult chinook abundance.  The Secesh River subbasin in the South Fork Salmon River and Marsh Creek in the Middle Fork Salmon River subbasin would be covered by this project.  The Grande Ronde River subbasin would be covered by the proposed Minam River Abundance Monitoring project.  The Imnaha River subbasin is covered by the Gumboot weir/trap that obtains hands-on chinook abundance information.  The Clearwater River basin does not have listed spring and summer chinook salmon.

Initiation of this project, and others that enumerate actual abundance, would allow movement toward developing the escapement abundance data sets that provide a scientifically sound basis for salmon 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 will ultimately provide 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 projects (funded by BPA) and effects of recovery alternatives.

Site selection is very important in obtaining accurate results with any methodology, especially the application of a new technology.  Time spent “up front” in determining the best site will be worth the time and effort.  We are well aware of the high cost of implementing these technologies, especially split beam sonar.  The January 2002 project approval date does not provide the required “lead-time” to procure hydroacoustic equipment for the 2002 field season.  Availability of two Vaki Riverwatcher Counters with a January order date is also questionable.  By using hydroacoustic equipment PNNL has available, site selection and equipment evaluations can be obtained during the 2002 field season.  Equipment can then be purchased on a reasonable time-line, thus spreading out the initial cost of the project.  Delivery of the Vaki counters anytime during the 2002 salmon migration would allow the units to be fitted to the temporary weir and installed in the best location for evaluation.  A general outline of the phased approach would be:

2002:

I. Continue video monitoring on Lake Creek at the present location (ongoing).

II. Initiate site selection and hydraulic characterization of hydroacoustic monitoring locations in the Secesh River.

a. Conduct engineering evaluation of physical site data.

b. Conduct pilot tests of hydroacoustics equipment and associated fish guidance structures during spring runoff in the Sesech River using PNNL split beam sonar.

III. Initiate site selection and hydraulic characterization of Vaki monitoring locations in Marsh Creek.
a.
 Install Vaki counters in Marsh Creek upon arrival of equipment.

b.
Conduct pilot tests of Vaki counters and associated fish guidance structures in Marsh Creek.  Validate Vaki counter data with video results.

IV. Perform further analyses to implement broadband wireless communications.

2003:

I. Continue video monitoring on Lake Creek at the present location (ongoing).

II. Initiate full deployment of hydroacoustic equipment in the Secesh River.  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).  Install the Secesh River video fish counting station as soon as water levels drop to workable levels.  (Goal-Obtain spawner abundance and run timing data over the entire migration).  Validate hydroacoustic count data with video results.

III. Install Vaki counters prior to spring runoff, validate Vaki counter results with video.  Provide estimate of spawner abundance, run timing and fish per redd information.

IV. Perform further analyses to implement broadband wireless communications.

2004:
     

I. Continue video monitoring on Lake Creek at the present location (ongoing).


II. Install hydroacoustic equipment in the Secesh River prior to spring runoff and         video equipment on the descending limb of hydrograph.  With minor adjustments, obtain an accurate estimate of spawner abundance, run timing and fish per redd.

III. Install Vaki counters prior to spring runoff, validate Vaki counter results with video.  Provide an accurate estimate of spawner abundance, run timing and fish per redd information.

IV. Fully implement remote operation through broadband communuications.

By the end of 2004, the highest probability of success at achieving a full-run count should be determined.  Data should be shared with other related projects.  Technologies could be used at these and other locations to begin long-term monitoring projects.

This approach is a direct application of the adaptive management philosophy. The phased approach provides the most cost-effective approach to solving this problem (achieving accurate counts).  In addition, by employing the phased approach, the probability of successfully being able to enumerate upstream migrating adults under the widest range of environmental conditions will be maximized.

c. Rationale and significance to Regional Programs
In light of the continuous and unabated decline of Columbia River salmon populations, the Independent Science Group (ISG) called for a rigorous monitoring program combined with an adaptive management approach to salmon recovery (Williams et al.1998).  Nehlsen et al. (1991) also recommend the development of long term monitoring programs that track the status of at-risk populations. However, current methods such as redd counts are not always sufficient for accurate spawner abundance determination (Dunham et al. 2001). Redd counts and carcass surveys when combined with unknown variables add immeasurable errors, preventing full confidence in spawner escapement estimates.  Expansion of redd counts to spawner numbers are also influenced by the uncertainty of assumptions regarding estimates of fish per redd, relative numbers in surveyed and unsurveyed areas, redd superimposition and prespawning mortality rates (Beamesderfer et al. 1997). Weirs and picket fences also have their limitations in streams with highly variable hydrographs (Clay 1995). The primary function of most permanent and temporary weirs is for hatchery broodstock collection purposes and many are not sited downstream of the entire spatial distribution of salmon spawning habitat.  While adult broodstock collection weirs can obtain a minimum spawner abundance estimate, they are not capable of enumerating fish that migrate during high water periods, or adults that spawn downstream of the weir location.  They also require the physical trapping and handling of both target and non-target species and at times may impede migration (Clay 1995).  Weirs impede fish movements if they do not allow for both, upstream and downstream movement.  Better methods and techniques are required.  We plan to develop those technologies and methodologies that can be used to accurately determine salmon spawner abundance in the Secesh River and Lake and Marsh creeks.

This project would be a cooperative effort among state, federal and Tribal agencies and independent scientists that would complement ongoing research and management activities.  Project activities would actively seek collaboration and coordination with other agencies to establish standardized monitoring efforts that are comparable between streams and that provide regional information application.  Adult salmon abundance monitoring would be closely coordinated with National Marine Fisheries service for ESA recovery metrics.

This project proposes technologies that utilize demonstrated, measurable and quantitative methods that will result in clear benefits to salmon abundance monitoring. Hydroacoustics is an effective monitoring tool when applied under the appropriate circumstances.  This technology is currently used to enumerate and describe temporal and spatial movement patterns of many anadromous populations in lotic systems (Daum and Osborne 1998; Ransom et al. 1999).  Resistivity counters are another “hands off” technology that has a proven record of accurately counting upstream migrating salmonids (Aprahamian et al. 1996, McCubbing et al. 2000). Electronic counters are employed extensively in riverine systems by fishery biologists in other countries.  

The importance of implementing these identified technologies for the collection of accurate spawner abundance information in determining population status and recovery thresholds of Ecological Significant Units (ESU) is clear (NMFS 2000). The Biological Opinion for operation of the federal hydropower system (NMFS 2000) recommended that accurate assessment of spawner escapement of listed ESU’s are required for determining the viability, recovery status, and delisting of ESU’s under ESA.  The NMFS Biological Opinion defined the degree to which species-level biological requirements must be met: 

“At the species level, NMFS considers that the biological requirements for survival, with an adequate potential for recovery, are met when there is a high likelihood that the species’ population will remain above critical escapement thresholds over a sufficiently long period of time.  Additionally, the species must have a moderate to high likelihood that its population will achieve its recovery level within an adequate period of time.  The particular thresholds, recovery levels, and time periods must be selected depending upon the characteristics and circumstances of each salmon species under consultation (NMFS 2000).”

The objectives of this proposal are consistent with and recommended by action plans identified in the Biological Opinion, Fish and Wildlife Program, Salmon River Subbasin Summary, Wy-Kan-Ush-Me-Wa-Kush-Wit (Spirit of the Salmon) (Columbia River Inter-Tribal Fish Commission 1995) and the Validation Monitoring Panel (Botkin et al. 2000).  The development and implementation of these technologies to determine salmon spawner abundance would aid the Nez Perce Tribe and other co-managers carry out their responsibilities identified in the Kan-Ush-Me-Wa-Kush-Wit (Spirit of the Salmon), Biological Opinion (NMFS 2000), Fish and Wildlife Program and  the Salmon River Subbasin Summary

Co-managers, such as the Nez Perce Tribe, are expected to develop monitoring plans to help resolve a wide range of uncertainties including the population status of the listed spawning aggregates.  The recovery metric for Marsh Creek is the likelihood that the 8-year geometric mean abundance of natural spawners will be equal to or greater than the interim proposed recovery abundance levels (Marsh Creek 426) specified in the Biological Opinion (NMFS 2000).  While the Secesh River is not listed as an index stream in the Biological Opinion (NMFS 2000), it is the only unsupplemented stream in the South Fork Salmon River and should be given ESU status and a recovery metric determined.  Long term data sets of spawning ground surveys are available, as well as juvenile emigration information and video based adult spawner abundance.  NMFS recommended characterizing populations by abundance/productivity, diversity (viability), spatial structure, and habitat capacity, most of which rely on some quantitative measure of adult abundance rather than a relative index (NMFS 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).  Once the technologies have been shown to accurately determine salmon spawner abundance on these streams, a long-term monitoring project can be implemented on these and other ESU populations.

Goals of the proposed project are consistent with the Biological Opinion Reasonable and Prudent Actions (RPAs).  Many of the monitoring activities designated in Actions 179, 180, 193 and 1 and 9 of the Biological Opinion will be executed in part through the objectives of this proposal.  

Action 179 in the NMFS Biological Opinion (2000) call for defining populations based on biological criteria and evaluating population viability in accordance with NMFS’ viable salmonid population (VSP) approach.  This project will continue to focus on assessing accurate chinook salmon population abundance and data necessary to estimate the population growth rate.  Long-term data sets that provide accurate information to determine population growth rates, trends and viability are a necessity.

Action 180 in the NMFS Biological Opinion (2000) calls for Population Status Monitoring.  This proposed project which was developed under the Tier 2 level of population monitoring will define population growth rates, detect changes in those growth rates or relative abundance in reasonable time.  And, in cooperation with BPA project 198909802 (ISS), will estimate juvenile freshwater abundance and survival rates, and identify association between population status or stage-specific survival and environmental attributes.

Action 193 directs action agencies to investigate state-of-the-art, novel fish detection and tagging techniques for use in long-term research, monitoring, and evaluation efforts.  The NMFS efforts to develop short-term measures of stock performance that can serve as proxies for standard metrics, such as recruits per spawner, SAR, etc will be aided by accurate adult population abundance data.  Video, hydroacoustic, resistivity and electronic technologies are all used and accepted in other parts of the world, but have seen limited application in the Columbia River basin.  These technologies will allow managers to move toward decisions based on accurate, scientifically based, quantifiable data.  As these technologies become accepted and more widely used in the Columbia River basin, abundance data will be more comparable within and between subbasins.  Long-term data sets will provide information to calculate accurate values for Lambda (().

Action 1 requires 1 and 5-year plans to evaluate performance standards in the Biological Opinion.  Action 9 requires the development of 1 and 5-year research, monitoring and evaluation plans to determine the effectiveness of the actions of reasonable and prudent actions.  Accurate spawner abundance is of utmost importance to both of these Actions by providing data rather than a relative index to determine if short term-trends might be evident.  Short-term measures of stock performance that can serve as proxies for standard metrics, such as recruits per spawner and smolt-to-adult return will aid short term projections and evaluations.  

The intended goals of the Fish and Wildlife Program (Northwest Power Planning Council 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 (Northwest Power Planning Council  2000).  These technologies will provide a quantifiable abundance rather than a relative index.  Therefore, the development of techniques for 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).”  

TheValidation 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, electronic counters and resistivity counters 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.

The Basinwide Recovery Strategy provides an outline of the data required to develop and assess recovery plans for listed salmonids.  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).  The assessment of population status should involve assessing population abundance, population growth rate, population structure, and diversity (VSP).  

This project has a clear relationship to specific objectives in the Salmon River Subbasin Summary.  The research, monitoring and evaluation goal of the federal government is to identify trends in abundance and productivity in populations of listed anadromous salmonids.  Accurate long-term abundance data sets will provide the most reliable means of determining population status (i.e. abundance, trend, distribution, and variation).  This project is relevant to the following objectives and strategies:

· Objective 1 Conduct population status monitoring to determine juvenile and adult distribution, population status and trends.

· Objective 2 Monitor the status of environmental attributes potentially affecting salmonid populations, their trends, and associations with salmonid population status.

· Objective 3 Monitor the effectiveness of intended management actions o aquatic systems, and the response of salmonid populations to these actions.

· Objective 5
· Strategy 2.  Conduct Tier 2 monitoring to obtain detailed population assessment and assessments of relationships between environmental characteristics and salmonid population trends.

· Strategy 3.  Conduct Tier 3 monitoring to establish mechanistic links between management actions and fish population responses.

This project would provide accurate data to National Marine Fisheries Service to aid in their efforts to determine trends in the abundance of the Marsh Creek and Secesh River populations within 25 years.  Supplementation efforts are being implemented on an increasing number of streams.  Unsupplemented, or control streams, will be a valuable tool to National Marine Fisheries Service and other agencies as they attempt to separate the effects of oceanic and environmental changes within their study designs.  As unsupplemented systems, these streams would be controls to base results of the natural river option should that occur.

Monitoring of chinook salmon abundance would aid the Nez Perce Tribe in determining if their goals to “Restore anadromous fish in rivers and streams at levels to support the historical, cultural, and economic practices of the tribes.” and “Reclaim anadromous and resident fish resource and the environment on which the resource depends for future generations.” were successful.  The project would also allow the Tribe to determine if the status of their management objectives 1, 3 and 6 were successful (“Restore and recover historically present fish species”, “ Manage salmon and steelhead for long-term population persistence.”  “Implement effective monitoring and evaluation of supplementation and habitat enhancement programs of project-specific and reference stream (control) locations.”).  This project would specifically fulfill the requirements of Nez Perce Tribe research monitoring and evaluation objectives.

· Objective 5  Conduct conservation evaluation of Middle Fork Salmon River chinook salmon spawning aggregates. 

· Strategy 2  Assess status of spring and summer chinook salmon in tributary streams of the Middle Fork of the salmon River.

· Objective 6  Accurately determine adult chinook salmon spawner abundance and spawner migration timing into the Secesh River and Lake creek on an annual basis.

Strategy 1.  Coordinate the listed stock escapement monitoring project with state and federal management agencies in the Snake River basin. 

Strategy 2.  Coordinate the escapement monitoring evaluation study with the National Martine Fisheries Service.

Strategy 3.  Monitor the abundance and timing of migration of adult chinook salmon into the Secesh River and Lake Creek drainages.

Strategy 4.  Transfer the technology through annual project reports.

Idaho’s statewide fisheries management objective 1 would be able to use accurate abundance data from the Secesh River, Lake and Marsh creeks to give priority consideration in management decisions affecting wild native populations of resident and anadromous fish species.  This project can also provide accurate population data to Idaho Department of Fish and Games’s anadromous fish management Objectives and Strategies.  

Objective 1.Maintain genetic and life history diversity and integrity of both naturally-and hatchery-produced fish.

Strategy 1.  Prepare genetic management and conservation plans for salmon and steelhead populations using known genetic diversity and genetic structure data.

Action 3.  Monitor hatchery chinook salmon introgression into wild populations.


Action 4.  Quantify the types and extent (amount) of straying occurring in within subbasins, within the Mountain Snake Province and within designated ESUs.

Strategy 2.  Maintain and establish wild production refugia for salmon and steelhead populations.

Action 1.  Assess complete distribution of wild salmon and steelhead spawning and rearing.

Action 2.  Take steps to assure salmon and steelhead in refugia areas are protected.



Strategy 5.  Monitor appropriate population parameters to assess population


status, trends and persistence.

Although not specified in the proposal, this project has the video potential to provide data concerning bull trout movements and hatchery straying.

Within the Statement of Fish and Wildlife Needs, Section 5.4.1 states that “There is a strong need for research and analytical tools that will help managers improve their ability to: 1) describe and monitor the condition of salmon and other fish populations and their habitats……”  

The needs of chinook salmon include 1) “Gather improved population status information for wild, natural and hatchery chinook salmon including …., juvenile and adult migration patterns,…adult spawner abundance, distribution, timing and parentage, spawning success, and spawner to spawner ratios.” …. “Mechanism is through continued and expanded Idaho Salmon Supplementation Studies, Idaho Natural Production Monitoring Program, Listed Stock Escapement Monitoring project, and new projects”.  3) Monitor spring chinook  by examining population trends….”

Appendix M points out that “New research in the Salmon Subbasin could be particularly important in five areas: 1) validation of large-scale population sampling and inventory methods.”  Rocky Mountain Research Station “work on several salmonid species in the region suggests both (redd counts and estimates of fish abundance) may be seriously biased and imprecise,”….  Technologies being developed in this project avoid the reliance on redd count expansion methods while providing accurate spawner abundance estimates.  Hydroacoustics, in particular, can be adapted to provide population estimates for larger populations (e.g. Middle Fork and South Fork Salmon River).

“A strong argument can also be made for research in the Salmon Subbasin that focuses strongly on those issues most relevant to recovering listed stocks of fish and that avoids placing additional risks of mortality on these fish.    Relevant issues might include the following:
The intrusiveness of sampling and associated potential risks to severely depressed stocks….. Under current extremely low escapement levels, the risk of additional mortality from handling needs to be closely scrutinized.”  The passive, non-invasive technologies proposed in this project adhere to this principle.

 “Life stage survival studies.”  The approach suggested included enumerating adults, marking recruits from those adults, and monitoring life stage survival until the adults return.  This project provides the adult enumeration without handling, and the ongoing Idaho Salmon Supplementation Studies on the Secesh River and Lake Creek marks recruits and monitors their life stage survival.

d. Relationships to other projects 
This project would be a cooperative effort among Tribal, state and federal agencies and independent scientists that would complement ongoing research and management activities.  Project activities would actively seek collaboration and coordination with other agencies to establish standardized monitoring efforts that are comparable between streams and that provide regional information application.  Adult salmon abundance monitoring would be closely coordinated with the National Marine Fisheries Service for ESA recovery metrics.  

This is an existing project, funded by BPA, which is utilizing adaptive management to accomplish its objectives.  State-of-the-art technologies are being employed to determine spawner abundance and run timing under varying conditions and locations.  Results will allow other projects to initiate long-term monitoring of ESA listed species using these technologies at other locations.  BPA has invested funds over four years and would logically be the entity to continue the funding.  Other projects using these technologies would be free to seek funding from other sources. 

The South Fork Salmon River (SFSR) drainage contains four major chinook salmon spawning aggregates or subpopulations located in Johnson Creek, the mouth of the SFSR to Poverty Flat, Poverty Flat to the headwaters of the SFSR, and Secesh River. The NPT conducts spawning ground surveys in the South Fork Salmon River downstream of the weir (including Poverty Flat) as part of the Lower Snake River Compensation Plan hatchery evaluation studies to determine natural:hatchery composition of adults on the spawning grounds.  Reconstruction of natural salmon spawner abundance in the Poverty Flat area and the composition of hatchery fish in the spawning aggregate was described by Kucera and Blenden (1994, 1999). The Nez Perce Tribe (NPT) has conducted intensive multiple-pass ground count salmon spawning ground surveys in the upper mainstem South Fork Salmon River since 1991, in Secesh River, Lake and Johnson creeks since 1987 and the Middle Fork Salmon River subbasin since 1986 (Big Creek) on an annual basis.  

Currently, the NPT conducts ongoing BPA Project No. 9703000 to monitor adult chinook salmon spawner abundance in the Secesh River and Lake Creek in the South Fork Salmon River drainage.  Adult spawner abundance has been successfully monitored in Lake Creek, a headwater tributary of the Secesh River, utilizing underwater video technology and a temporary weir facility (Faurot and Kucera 1999, Faurot et al. 2000, Faurot and Kucera 2001, Faurot and Kucera In Press).  Application of the underwater video technology in the larger Secesh River has proven more difficult and requires additional engineering design and facilities for early installation before high flow periods to collect accurate adult abundance information.  The Secesh River contains a relatively large unsupplemented spring and summer chinook salmon spawning aggregate.   

The Idaho Salmon Supplementation Study (BPA Project No. 198909802) uses the Secesh River as a reference stream and measures juvenile salmon emigrant abundance and conducts redd counts and carcass surveys to compare with streams that receive supplementation treatments. Implementation of this proposed project would allow both a quantitative measure of recovery actions through adult abundance and allow a linkage of adult salmon abundance with juvenile chinook salmon emigrant abundance for the Idaho Salmon Supplementation Study.  In addition, IDFG conducts single pass aerial redd count surveys of the entire South Fork Salmon River subbasin under State funding.  

Spawner surveys in Johnson Creek (a South Fork Salmon River tributary) are conducted in the lower section by the Nez Perce Tribe (BPA Project No. 9604300) and in the upper section by the IDFG (BPA Project No. 8909800).  Estimates of spawner abundances for Johnson Creek must be reconstructed from spawner surveys.  Recently the NPT (BPA Project No. 9604300) has installed a temporary weir in Johnson Creek to collect eggs for supplementation.  However, this weir also is limited to periods after peak flow and does not capture the entire run (Vogel, NPT, personal communication).  A proposal being submitted for 2002 initiation would monitor chinook salmon population status in the Minam River in the Grande Ronde subbasin.  This project, along with the Gumboot facility on the Imnaha River would provide coverage on the Middle and South Forks of the Salmon River, Grande Ronde and Imnaha rivers.

Spawner abundance indices are monitored in six spring/summer chinook salmon index streams in Idaho by four different BPA funded projects and by the Idaho Department of Fish and Game (IDFG).  Spawner surveys (redd counts and carcass surveys) in Bear Valley/Elk Creek and Sulphur Creek are conducted by IDFG or the Shoshone-Bannock tribe.  These systems currently do not have structures in place to capture or count spawner and rely on redd counts and gender and age distribution from carcass surveys to reconstruct spawner abundances.  BPA Project No. 8909800 conducts spawning ground surveys in Marsh Creek.   

Other BPA funded projects that currently conduct spawning ground surveys on chinook salmon in the Snake River basin include, but are not limited to; Idaho Salmon Supplementation Studies (8909800), Evaluate Salmon Supplementation in Idaho Rivers (8909801, 8909802, and 8909803), Nez Perce Tribal Hatchery Monitoring and Evaluation (8335003), Analyze the Persistence and Spatial Dynamics of Snake River Chinook Salmon (9902000), Assessing Summer and Fall Chinook Restoration in the Snake River Basin (9403400), Grande Ronde Supplementation: Lostine River O&M and M&E (9800702) , Grande Ronde Basin Spring Chinook Captive Broodstock Program (9801001) and Spawning Distribution of Snake River Fall Chinook (9801003).  While redd counts are an important index of relative abundance, there is a definite need to accurately determine adult salmon spawner abundances as a measure of ESA recovery actions.

Other proposed BPA funded projects intend to install PIT tag detectors in video fish counting facilities to gain further life stage information.  Abundance counts would be used by ISS projects in conjunction with annual redd counts to provide an accurate fish per redd number, rather than using an average fish per redd number.  Accurate abundance counts would also be used by ISS projects for SAR calculations.

This project will seek close coordination and collaboration with the NMFS as it seeks to provide standardized adult spring and summer chinook spawner abundance information necessary to monitor recovery threshold abundance over time.  Close coordination will occur with NMFS throughout the planning, site selection, engineering design and implementation of the project.  Modification of the current Section 10 permit may be needed to cover the application of this project.  Other managers will also be coordinated with during the study.  Management coordination will occur with the Idaho Department of Fish and Game (IDFG).  Coordination will occur with the U.S. Forest Service as the federal land manager in the two areas (Payette and Challis National Forests).

e. Project history (for ongoing projects) 

A long-range goal of the Nez Perce Tribe Department of Fisheries Resources Management Fisheries Research Division has been to monitor the status of salmon populations to determine population abundance, population trends, ….of wild, natural and hatchery populations.   To this end, the chinook abundance monitoring investigation began in 1991 with planning and conceptual engineering design of an adult fish counting facility on the lower Secesh River (Fish Management Consultants 1991) funded through the Pacific Salmon Commission.  Preliminary design work followed in 1994 (River Masters Engineering 1994).  Listing of the species under the Endangered Species Act (NMFS 1992) in 1992 and concerns with a permanent structure and handling of fish prompted the search for a site where temporary facilities could be used.  In 1997, the remote application of a temporary fish counting structure using passive, non-invasive video technology was tested on the upper Secesh River.  Equipment and methods were field-tested and problems rectified.  In 1998, a second video fish counting station was installed on Lake Creek, a smaller tributary to the Secesh River.  Both fish counting stations were operated in 1998, 1999, and 2000.  In 1998, the Lake Creek fish counting station was installed on June 22 and photographed the first chinook salmon migrating into the spawning area on July 9, 16 days after installation.  High water levels and flows prevented the Secesh River fish counting station from being operational in time to photograph the first arriving fish.  In an adaptive management effort to photograph the first arriving fish in 1999, both fish counting structures, without all the pickets and video equipment, were erected prior to spring runoff (April 29 and May 12).  Both structures were dislodged by high flows and heavy debris loads, although the Lake Creek structure was recovered and was operating July 9, two days before a fish was photographed.  In 2000, both fish counting stations were installed earlier, June 22, compared to the previous years, but run timing was early and the first fish had passed the sites before operations commenced.  In 2001, an extreme low flow year, the Lake Creek fish counting station was installed prior to spring runoff, May 21, and operated through the runoff period.  The first fish passed June 9, 18 days after installation.  The Secesh River fish counting station was not installed because of our inability to operate during high water and determine the arrival of the first fish.  We are actively investigating methods and technologies to operate in larger streams, such as the Secesh River, during spring runoff.   The inability to record the passage of the first fish severely hinders abundance estimation.  This project should continue on Lake Creek until the Secesh River facility using new technology is operational throughout the full migration and spawning season, producing reliable data.  It may be discontinued at that time, although the ISS study (BPA project 198809802) on Lake Creek has indicated adult abundance is crucial to their efforts.  The Secesh River and Marsh Creek portions of the project would be continued indefinitely to produce accurate, long-term monitoring of the population status.  Limited bull trout and steelhead data has been generated by this project.  

We felt that complete Lake Creek escapement abundance and run timing information was obtained in 1998 and may have been obtained in 1999.  An estimate of escapement abundance and run timing was obtained for the Secesh River in 1998 and minimum escapement abundances were obtained for the Secesh River in 1999 and 2000, and Lake Creek in 2000.  Obtaining data from the first fish of the season is necessary for accurate spawner escapement abundance and run timing information.  Numbers of chinook salmon migrating into the spawning areas (Tables 1 and 2) were compared to redd counts and minimum fish per redd numbers were obtained (Table 3).  The amount of variation in fish per redd numbers between years was large Figure 1).  Of interest, was the large amount of upstream and downstream movement of male salmon during active spawning.  Males may be spawning in both Secesh River and Lake creek spawning aggregates.  Equipment reliability has improved along with operator experience since 1997.  Most lost data is accounted for by extreme turbidity and unusual circumstances (e.g. clogged recorder heads caused by wind blown ash during the wildfires of 2000.  Once the fish counting stations were installed, operational efficiency was about 92 to 94 percent.  A monitoring and evaluation plan was implemented and demonstrated that the fish counting stations did not impede fish passage, fish were able to move freely upstream and downstream, and that spawner distribution was not displaced downstream. 



Table 1.  Summary of major chinook salmon escapement dates in Lake Creek, 1998, 1999 and 2000.



Activity




1998
1999
2000











Installation
22 June
9 July
22 June

First fish
8 July
11 July
Prior to 23 June

Peak of net upstream movement
18 July (6)
20 July (14)
27 June (27)

Median net upstream passage
18 July
21 July
n/a

Peak of activity
6 August (29)
19 August (34)
7 August (113)

Last fish
26 August
3 September
31 August

Operation ceased
15 September
13 September
12 September

Number of Fish Passages
221
418
1265

Escapement
52
67
>303








Table 2.  Summary of major chinook salmon escapement dates in Secesh River, 1998, 1999 and 2000.



Activity




1998
1999
2000











Installation
10 July
15 July
22 June

First fish
Prior to 10 July
Prior to 15 July
Prior to 22 June

Peak of net upstream movement
18 July (15)
19 July (15)
28 June (55)

Median net upstream passage
Undetermined
Undetermined
Undetermined

Peak of activity
27 August (55)
17 August (34)
16 August (356)

Last fish
9 September
10 September
8 September

Operation ceased
18 September
18 September
15 September

Number of Fish Passages
578
837
2,347

Escapement
>152
>144
>780






Table 3.  Fish per redd in Lake Creek and the Secesh River compared to data from the Imnaha River and Lookingglass Creek.





Location
Group
Fish/redd









Secesh River 1998
NPT
>1.36

Secesh River 1999
NPT
>2.15

Lake Creek 1998
NPT
1.18

Lake Creek 1999
NPT
2.79

Imnaha River 1990-94, 1996-98
ODFW
1.68 – 4.04

Lookingglass Creek 1967-1971
ODFW
2.09 – 3.01





It was acknowledged that some uncertainty existed in terms of migration impedance and/or spawner displacement due to a fish counting station. A Monitoring and Evaluation (M&E) plan was developed to provide safeguards against any potential migration impedance.  The plan contained criteria for determining when facility impacts were significant to salmon, guidelines for corrective actions, and a plan implementation schedule.  The plan was to be followed for the first three years of operation, provided that it was determined that salmon movement was not impacted.  If salmon movement was impacted during the first three years of operation, the M&E plan would be followed in subsequent years until salmon movement was not impacted for two subsequent years.  The period of operation was to include a year of high flow and a year of low flow.  Snorkel and discrete visual bank observations were used to determine if the fish counting stations were impeding fish movement.  

The Plan criteria to determine if the fish counting station was impacting salmon migration, was the observation of three to ten or more adult salmon holding below the count station for more than three consecutive days, while no salmon were observed passing the counting station.  Multiple passages of fish indicated that upstream and downstream passage was not hampered by the structure.  In view of the large number of fish passages, upstream and downstream, and at all times of the day and night, it was felt the counting station was well designed and positioned.  Fish were allowed to move freely upstream or downstream.  Between 1992 and 1996, with no fish counting facility in place, the percentage of chinook redds observed downstream of the fish counting site ranged from 0 to 8.2%.  The number and percent of redds observed spawning below the fish counting station were within the range observed since 1992.  It appeared that the fish counting station did not displace chinook salmon spawning activity from upstream of the fish counting station to downstream sites.  The conditions of the Monitoring and Evaluation Plan were met for three consecutive years from 1997 to 1999.  Observations included a higher than average flow year and a year of lower than average flows.  Movement of adult salmon through the fish counting station has not been impeded, nor has spawning been displaced downstream.  

The annual project report from 1997 is on file at BPA.  The 1998 and 1999 annual reports can be found at the BPA website.  The 2000 annual report is in press.  Results of the project were presented at the 2000 annual meeting of the Idaho Chapter of the American Fisheries Society and the 2000 meeting of the Western Division of the American Fisheries Society.  Cost of the project from initiation of the project in 1997 through calendar year 2001 will be $762,445.

Time-lapse video technology at Lake Creek has been demonstrated to be a viable method of obtaining spawner escapement abundance in small streams.  We plan to expand the use of this technology to other suitable locations and situations.  The Secesh River flows were too high during spring runoff for this exact application of video technology.  We have assessed the potential of new and existing technologies and methods to collect accurate spring and summer chinook salmon spawner escapement abundance and plan to use a combination of methods to obtain escapement abundance in the Secesh River (South Fork Salmon River drainage).  Hydroacoustic technology, alone, will be used to monitor escapement during high spring flows.  The video fish counting station would be installed as flows subside.  Both methods would be in operation after high flows and would be used to validate the accuracy and efficiency of the other.  We also propose a combination of a sensor based electronic counter (Vaki RiverWatcher) and video techniques in Marsh Creek (Middle Fork Salmon River drainage).  Lake Creek would continue to be monitored by video technology to continue the data set, until the Secesh River monitoring has been proven effective.  The Minam River, (Grand Ronde River drainage) would be covered by a separate proposal.  The Gumboot facility provides information of the Imnaha River drainage.  The use of a combination of techniques allows operation through the high water periods and, at other times, compares results by method for validation purposes.
f. Proposal objectives, tasks and methods
Objectives:

The goals of this project are to: 1) implement technologies to accurately and precisely quantify adult spring and summer chinook salmon spawner abundance in the Secesh River and Lake and Marsh creeks (2002-2003), 2) determine accurate, quantitatively measured adult spring and summer chinook salmon spawner abundance and run timing in the Secesh River and Lake and Marsh creeks (2004) to provide data relative to recovery threshold abundance levels.

The main focus of this project is to implement technologies and methodologies to quantify and provide escapement abundance data for adult spring and summer chinook salmon that contains sufficient accuracy and precision to measure recovery thresholds over time.  Populations at near extinction levels require the use of passive, non-invasive methodologies to determine abundance.  The magnitude of Pacific salmon recovery efforts in the Snake River and Columbia River system demand that we be able to determine, with certainty, the trajectory of population size due to salmon conservation efforts.  Rebuilding and potential de-listing of threatened salmon depend on meeting a measurable abundance metric (NMFS 2000).  Expansion of redd count information provides an index of relative abundance but, does not provide the actual abundance data necessary to make management and policy decisions relative to recovery.  Without accurate monitoring of population abundance, it is not possible to determine population status or growth rates for delisting.  

Spring and summer chinook salmon in the Secesh River and Lake and Marsh creeks historically represented relatively large demes within the Snake River basin.  These populations represent unsupplemented subpopulations in their respective watersheds, and as such they provide reference (or control) streams in their drainage.  The Secesh River is the only non-supplemented stream in the South Fork of the Salmon River, is a control stream for ISS, and should be classified as an ESU population.  A recovery abundance level should then be calculated. 

These objectives are clearly linked to the Salmon River Subbasin Summary and are cited within:


Objective 1.
Coordinate the Listed Stock Chinook Salmon Abundance Monitoring Project with appropriate Tribal, state and federal management agencies (especially the National Marine Fisheries Service (NMFS) and independent scientists in the Snake River basin. 

Objective 2.
Develop an engineering design for the selected technologies appropriate for measuring chinook salmon spawner abundance in the Secesh River, and Lake and Marsh creeks. (2002)


Objective 3.
Implement the selected technologies to determine accurate salmon

spawner abundance and run timing in the Secesh River and Lake and Marsh creeks on an annual basis.  Feasibility and preliminary work will begin in 2002.  The first full pilot year of testing will occur in 2003.  Modifications will maximize the potential of achieving a full run count in 2004.


Objective 4.
Effectively communicate project results to Tribal, state and federal management agencies and independent scientists.

Tasks and Methods:

Objective 1.
Coordinate the Chinook Salmon Adult Abundance Monitoring Project with appropriate Tribal, state and federal management agencies (especially the National Marine Fisheries Service (NMFS) and independent scientists in the Snake River basin.

Task 1.a
Meet annually, or as needed, with Tribal, state, and federal agencies and independent scientists to discuss abundance monitoring of adult chinook salmon in the Secesh River and Lake and Marsh creeks as related to ESA recovery planning, and standardized monitoring and evaluation procedures.  
Task 1.b
Coordinate environmental analysis through National Environmental Policy Act (NEPA) with appropriate management and funding agencies prior to commencement of the field season.  

Task 1.c
Prepare the required Endangered Species Act permit applications for all streams, by the required date each year.

Task 1.d
Prepare a Memorandum of Understanding with the Salmon-Challis National Forest prior to beginning work at the Marsh Creek site.

Task 1.e
Provide annual ESA reports to NMFS, which summarize project activities relating to chinook salmon populations listed under the ESA, by the date required by the BPA Contract.  

Methods

It is acknowledged that a comprehensive plan does not exist for the standardized collection of salmon abundance data in tributaries of the Snake River basin.  The need for and collection of this information is crucial and is long overdue.  The ability to measure an abundance metric is the basis for assessing whether listed spring and summer chinook salmon meet recovery thresholds and are a candidate for delisting under the ESA or further conservation actions.  Implementation of this project proposal will stimulate the development of a comprehensive adult salmon-monitoring plan in the Snake River basin.  Both supplemented and unsupplemented (wild) spring and summer chinook salmon deme abundance, in a number of drainages, will need to be monitored to assess recovery abundance thresholds and recovery actions.  The effect of hatchery reared adults spawning in nature with wild and natural salmon is not clearly understood in terms of reproductive success, and fitness related traits.  The Secesh River is the only unsupplemented (wild) salmon subpopulation within the South Fork Salmon River drainage, and as such is a logical candidate for conservation monitoring.  Coordination would occur with the appropriate salmon managers to discuss why the wild salmon subpopulation in the Secesh River is a likely candidate for salmon abundance monitoring.  Marsh Creek has already been identified as an ESU for which recovery abundance levels have been proposed.  Marsh Creek is a wild subpopulation (except one release of 22,000 nonindigenous chinook salmon fry from Rapid River Hatchery in 1975 into Cape Horn Creek by University of Idaho researchers).  Discussion of standardized data collection, methods, linkages to other research projects and needs, etc., will also occur. Undoubtedly this will become an element of a larger comprehensive monitoring and evaluation plan for quantifying abundance, life stage survival and population growth for salmon index populations.  

Coordination has occurred in the identification and discussion of potential for use of all adult abundance monitoring technologies.  Selection of the preferred technologies for implementation was a collaborative effort between management and independent scientists (Battelle Northwest Laboratory).  Further, site selection, engineering design, permit planning and environmental analysis would be coordinated between agencies and land management entities to ensure proper coordination and cooperation. 

Permitting requirements would depend upon results of engineering analysis and design, and NEPA.  It is unknown if the National Marine Fisheries Service will seek an umbrella definition of what environmental analysis may be required for comprehensive abundance, population growth, and life stage survival monitoring of listed spring and summer chinook salmon (NMFS 2000).  Currently a Memorandum of Understanding between the Nez Perce Tribe and the Payette National Forest, and a Section 10 research permit with the National Marine Fisheries Service exists for operation of an underwater video adult escapement monitoring project in the Secesh River and Lake Creek.  A Memorandum of Understanding between the Nez Perce Tribe and the Salmon-Challis National Forest would be required for Marsh Creek.  It is anticipated that the necessary agreements would be in process for this project to proceed in a timely manner.

The Nez Perce Tribe does not recognize that the Endangered Species Act takes precedence over or precludes Tribal sovereignty or rights in any manner.  However, the Tribe does recognize that salmon are listed as a threatened species, and strongly believes in coordination efforts to monitor, conserve, protect and recover populations at low levels of abundance and high risk of extirpation.  In that regard the Columbia River Inter-Tribal Fish Commission maintains a Section 10 permit, by and through the Bureau of Indian Affairs, coordinating Tribal activities relative to listed salmon populations.  The NMFS has issued a Biological Opinion (NMFS 2000) on the operation of the federal Columbia River Power System.  Accurate monitoring of index populations of adult chinook salmon spawner abundance is important to manage and to assess recovery actions.  The proposed activities are thus undertaken to coordinate with the National Marine Fisheries Service under the Endangered Species Act (NMFS 1992) and to monitor recovery actions (NMFS 2000).  

Current Section 10 permits under the ESA would have to be modified to allow for the identified

salmon abundance monitoring in the Secesh River and Lake and Marsh creeks.  This process is     manageable and should not be a source of delay for project implementation.  

Objective 2.     Develop an engineering design for the selected technologies appropriate for measuring chinook salmon spawner abundance in the Secesh River and Marsh Creek. 

Task 2.a
Identify all potential physical sites in the Secesh River, and Lake and Marsh creeks that meet criteria required by each identified technology and method.  Marsh Creek sites should be located above rafting put-in locations at the U. S. Forest Service’s Lola Creek Campground.

Task 2.b      
Select the stream site and preferred technology to achieve accurate adult salmon spawner abundance information in the Secesh River and Lake and Marsh creeks.   Marsh Creek sites should be located above rafting put-in locations at the U. S. Forest Service’s Lola Creek Campground.

Task 2.c
In collaboration with cosponsor, construct and install the identified technologies that will be utilized to quantify adult salmon abundance in the Secesh River and Lake and Marsh creeks (hydroacoustic equipment will be deployed in the Secesh River during low water, prior to spring run-off each year, Vaki equipment in Marsh Creek prior to spring runoff, video equipment in Lake Creek on the descending limb of the hydrograph, video equipment in the Secesh River and Marsh Creek as soon as water levels have dropped to workable levels and stabilized.  This may require the use of over-the-snow means of transporting and installing equipment). 

Methods

System
2002
2003
2004






Secesh River
Field measurements

Pilot installation.
Full pilot year of testing.

Evaluate broadband

 wireless communication.


Full implementation with highest

 probability of success at achieving 

 full run count.

Fully implement broadband wireless

 remote operation.

Marsh Creek
Field measurements

Pilot installation
Full implementation

Modify as necessary
Full implementation with highest

 probability of success at achieving 

 full run count.

Lake Creek
Ongoing
Ongoing
Ongoing (Discontinue upon

 satisfactory results from the 

  Secesh River).

Subsequent to site selection and identification of the preferred technology for measuring adult

salmon abundance in the Secesh River, the engineering design phase will be initiated.  Engineering information already exists on the Secesh River through completion of conceptual design work (Fish Management Consultants 1991) and hydrological and preliminary engineering design work (River Masters Engineering 1994).  Physical site and instream characteristics were previously assessed (River Masters Engineering 1994) to facilitate the installation and design of an underwater video fish counting station (BPA Project No. 9703000).  This analysis will need to be reviewed and updated based upon the new technologies considered in this proposal. New assessment information will also be needed in relation to Marsh Creek.

The cosponsor will conduct the necessary design through final engineering placement of the identified abundance monitoring technology. This phase will be coordinated with the salmon managers and information shared throughout the design phase. Completion of the design phase will facilitate the estimation of installation and operation costs, as well as estimates of permitting requirements and NEPA documentation required.  This phase should be completed by March 1, 2002.  Engineering for installation of equipment in each individual stream needs to occur before the spawner migration commences.  This timing can vary by several weeks depending on snow and runoff conditions 

We acknowledge that uncertainty exists in terms of the environmental analysis under NEPA that may be required for this project.  We desire to use the most “fish friendly” technologies available that will produce the best results.  Much depends on the technology design and permanency of the abundance monitoring structure.  Based upon the site selection and technology to be used, the environmental analysis can begin and continue concurrently along with the engineering design phase.  It is not known if the National Marine Fisheries Service will seek an umbrella definition of what environmental analysis may be required for comprehensive abundance and life stage survival monitoring of listed spring and summer chinook salmon (NMFS 2000).  If required, development of a full Environmental Impact Statement could conceivably take at least one year to complete for one monitoring site.  If this is required it may delay project implementation.

Objective 3.
Implement the selected technologies to determine salmon spawner

abundance in the Secesh River and Lake and Marsh creeks on an annual basis.


Task 3.a
Prepare an annual operational plan for the abundance monitoring facilities at the Secesh River and Lake and Marsh creeks



Task 3.b
Develop a monitoring and evaluation plan for evaluation of the abundance monitoring facility that evaluates impedance and adult spawner displacement prior to commencement of field work.


Task 3.c
Construct and install the selected salmon spawner abundance monitoring temporary structures in the Secesh River and Lake and Marsh creeks (hydroacoustic equipment in the Secesh River by May 15 each year, Vaki equipment in Marsh Creek prior to spring runoff, video equipment in Lake Creek on the descending limb of the hydrograph, video equipment in the Secesh River and Marsh Creek as soon as water levels have dropped to workable levels and stabilized.  This may require the use of over-the-snow means of transporting and installing equipment).


Task 3.d
Operate and maintain the abundance monitoring structure on a daily basis to ensure safe operation at the facility (ongoing)


Task 3.e
Collect biological information (length, scales, sex determination, mark determination) and genetic samples from all captured salmon if and when a trapping operation is in place.


Task 3.f
Install constant recording thermographs and document hourly water temperature at the facility sites, year-round.


Task 3.g
Install a staff gauge and collect stream discharge information that is sufficient to develop discharge curves for the Secesh River and Marsh Creek.  Investigate the potential of USGS renovating and operating the old stream gauging stations on the Secesh River and Marsh Creek. 


Task 3.h
Quantify daily and total salmon spawner abundance at all sites on an annual basis (ongoing).


Task 3.i
Determine the migration timing of the spawning population into the Secesh River and Lake and Marsh creeks.  Correlate migration timing with water temperature and stream discharge, annually.


Task 3.j
Determine if, and estimate the number of hatchery strays into the Secesh River and Lake and Marsh creeks.



Task 3.k 
Compare salmon abundance with redd counts at each site.  Calculate fish per redd numbers based on intensive and extensive redd counts.  Compare age structure, sex composition and brood year composition with carcass collections from spawning ground surveys (annually).


Task 3.l
Remove the abundance monitoring temporary structures after the adult spawner migration is completed.

Methods  
A review of tribal, state, and federal agencies in the Columbia River basin and elsewhere identified state of the art methods and technologies that are used to accurately enumerate spawner abundance in tributary streams, but may not be in use in the Columbia River basin.  Acquiring total spawner abundance requires methods or technologies that are effective during the entire run.  Most if not all spring and summer chinook salmon index streams in the Snake River basin experience high spring discharge with large quantities of debris.  New methods and technologies must be capable of enumerating migrating fish before, during, and after high spring run off.  Most weirs currently in operation are incapable of fishing during the high spring run off, missing the early portion of the chinook salmon run.  However, most weirs in operation were designed for supplementation projects and not to enumerate the entire run.  We identified; the different types of methods and structures used, the primary purpose of the method or structure, the type and size of the system being monitored, species of interest, type and accuracy of data collected, and potential limitations (Table 1).  Such new methods or technologies included, but were not limited to, hydroacoustic arrays, specialized permanent and temporary weir designs, electric weirs, electronic counters, video technologies and combinations of technologies.  Priority consideration was given to those methods that were passive and non-invasive to fish movement and behavior, and to those methods that provide the most accurate data in terms of spawner numbers.  We identified limitations (if any) that would prevent determination of status, recovery actions, recovery threshold levels, and status for delisting of ESUs.  

Implementation of the technologies stated in this proposal would be the means that would allow a measurable, quantitative biological objective to be assessed.  That objective would be the quantification of adult spring and summer chinook salmon spawner abundance in an unsupplemented (control) river drainage (the Secesh River and Lake and Marsh creeks).  The use of technology for enumeration is not a recovery action, but a means of measuring how many adult salmon return to their natal streams to spawn.  Adult abundance information would allow a measure of recovery threshold abundance of a listed species as defined by NMFS (2000).  Implementation of the selected technology is anticipated to occur in 2002, depending upon completion of the final engineering design and NEPA analysis.  The first year of adult salmon spawner abundance data collection would occur in 2002, unless a permanent facility is required 

Those technologies that showed the most promise of effectively and accurately measuring abundance without harming fish are described below.

Sonar- We propose to use a quad-multiplexed splitbeam scientific echo sounder to enumerate adult salmon passage at Secesh 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. 

[image: image2.png]Acoustically
Transparent
Barrier

Transducer

-

Bank Offset

Ensonified
/one ‘




Figure 1.  Cross section view of Secesh River hydroacoustic site.
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Figure 2.   Top view of proposed Secesh River split-beam hydroacoustic array. 

Statistical analysis for the proposed hydroacoustic system was provided by Skalski (2001).

Introduction


A four-transducer, fast, multiplexed hydroacoustic system is proposed for Secesh 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 1 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.

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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) and the number of salmon moving downstream (
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) according to the equation
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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.  It further assumes once a salmon has spawned, it will die upstream of the monitoring site.  Hence, Equation (1) accounts for milling behavior near the mouth of Secesh Creek.


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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with associate variance estimator
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and where 
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Comments

The proposed analysis scheme differs from the proposal in one important aspect.  The proposal states, “A fish moving in a direction (upstream) within a beam will need to traverse all horizontal beams to be considered an upstream moving fish.”  As presented here, the passage counts are treated separately and independently at each beam.


To properly estimate the variance of 
[image: image23.wmf]ˆ
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, the separate hydroacoustic beams must be counting fish independently.  Point estimates are less sensitive to violations in the assumption of independence.  For independence, the transducer and associated acoustic beams need to be spaced far enough apart to permit the fish to reorient themselves in the water column if so desired.  This may be interpreted as tens of meters or more.

Video - Adult salmon passage has been monitored using video cameras and recorders.  Migrating fish are channeled into a passageway where their picture is taken.  This picture provides a permanent record of time, date, species, numbers, direction of movement, unique marks, and sometimes length, and sex.  Video has been used as a stand-alone method to measure abundance or to validate another method.  Computer software can analyze analog or digital output, greatly reducing review time.  Initial setup can be costly and may require a partial channel constricting structure.  However, once developed, this method offers one of the most accurate and cost effective methods of monitoring salmon escapement in small to medium streams (Link and Nemeth 2000).  This is a passive non-invasive technique and does not slow migration or alter behavior.  The upstream/downstream fish passage opening used at Lake Creek and the Secesh River is 81 cm wide by 76 cm high.  

Resistivity counters - The resistivity counter is an electronic counter, which detects the passage of fish across an array of three electrodes, placed across the river, or in a channel, in an insulated base (McCubbing et al. 2000) or Crump weir (Crump 1952).  Counter electronics continually monitor the resistance of the water above the counting array. When a fish passes over the electrodes, a change in resistance occurs.  The change in resistance is measured and analyzed to determine if it fits the typical fish pattern.  The date, time and direction of travel are determined.  Peak signal strength can sometimes be used to discriminate species.   The system has been use extensively in Europe, the United Kingdom and more recently in British Columbia.  Resistivity counters can be used in small to medium sized rivers and do not impede fish movement or alter behavior.

Vaki fish counter - The Vaki RiverWatcher has been used on several streams throughout Scotland, Ireland, Iceland and the Northwest US and Canada.  The basic unit consists of an infra-red LED light projecting array and an opposing receiving panel and the control unit.  The opening between the arrays (20 x 60 cm) can be adjusted from 10 to 45 cm.  When a fish swims through the net of light beams, the resulting silhouette image is used to count and estimate the length of the fish (a video camera can be incorporated to obtain fish species information).  Each individual image along with the date and time of passage is stored in the control unit data-logger.  The unit records both upstream and downstream passage as well as water temperature.  The unit can be powered by a 12-volt DC battery or solar panels.  Data can be uploaded remotely via a modem.  Previous studies indicate that the system is >95% accurate at fish passage rates of less than 500 fish per hour (Shardlow 1998).    The study also concluded that small debris is easily passed downstream and chum salmon showed little resistance to passing the scanners when sensor widths were 35 cm and greater.  Two Vaki counters would be placed side by side to provide a larger opening for fish passage.  The entire opening would be approximately 60 cm high and 100 cm wide, with a 10 cm bar in the center where the two units are joined. 

Permanent weir - Weirs are barriers that allow water to pass downstream while preventing fish from passing.  Weirs direct fish through a narrow opening where they are counted, or trapped.  Weirs are generally regarded as providing the most complete data set the most accurate fish count. (Link and Nemeth 2000).  Temporary weirs are best used on smaller rivers with minimal flow variation (spring runoff.)  

Table 4.  Salmon enumeration methodologies.

Method
Structure 
System

Type/size
Abundance accuracy
Benefits

Potential limitations

Foot/float surveys


none
shallow
Index of relative abundance 
+Normal behavior, Cheap

-Wide variation

Aerial survey
None
Shallow-medium
Index of relative abundance 
+Normal behavior, Cheap

-Wide variation

Counting tower


Elevated tower that has good view of entire river

Presence of weir is dependent on river width


Small medium

clear
Estimate 

Expanded 
+Cheap

-Need clear water

-Affect behavior, 

-Labor intensive

Weir-(fishway)


Stream barrier
Small-medium

Slow
Census 95 %
+Most accurate

- Affect behavior, Expensive



Fishwheel


Temporary weir structure from bank to direct fish 
Medium-large

turbid
Estimate expanded 
+Cheap, turbid

-Location

Mark-recapture


Dependent on capture method
Large 

turbid 
Estimate statistically
+Large rivers, turbid

-Double handling 

-Two locations 

Hydroacoustics (Sonar)
Temporary weir type structures on both banks to direct fish into sonar beam
Medium-large 

turbid
Estimate 90%
+Passive, Normal behavior

 +Turbid operation

-Extensive calibration, 

-Training

-Mono species,

-Expensive

Video


Temporary weir to direct fish into opening
small
Census 95%
+Passive Normal behavior, Fast, Remote

+Permanent record

- Stream size, Expensive

Resistivity


Crump, or sill weir on bottom
Small-medium

Freshwater

turbid
Census 80-90%
+Normal behavior 

-Expensive to develop and ground truth 

-Location

Vaki, electronic


Structure to direct fish
All
Census 95%
+Back up for early fish 

-Extensive structures

-Expensive

Sonar/Video


2 systems
Medium
Better estimate
+Normal behavior

+Back up for early fish, downtime

-Expensive, Extensive calibration 

Vaki/Video


Structure to direct fish
All
Census >95%
+Back up for early fish, downtime

-Expensive, Extensive calibration

Resistivity/

Video
2 systems
Shallow, turbid freshwater
Better estimate
+Normal behavior

+Back up for early fish, downtime

-Expensive, Extensive calibration 

Permanent weirs often require the use of concrete and alteration of the bottom and are usually used on larger river and locations where large variations in flow preclude the use of temporary weirs.  The typical weir construction, perpendicular to the stream flow, have been shown to impede upstream fish migration and to displace spawning downstream of the weir.                                  references

Combinations - Results can be strengthened by using a combination of technologies.  Video technology provides a permanent visual record of fish passing a point.  This can be used to obtain accurate abundance measures during operation, validate results of other technologies and sample data from other technologies to provide species composition, hatchery contribution and length information.  Sonar and resistivity counters can provide independent estimates of abundance, provide information on fish behavior, validate video abundance estimates and provide abundance information during times of high flow and turbidity when video is ineffective.

Each new method or technology identified will likely have its own unique set of physical site and instream criteria for installation and operation.  We compiled a list of physical site and instream characteristics required for each potential method or technology identified (Table 4).  A preliminary list of such site characteristics include; site geology, road access during operation and construction, access to electricity, property ownership, etc.  In addition, we will identify the type and precision of instream characteristics data required for final design, installation, and operation of identified new methods and technologies.  A preliminary list of such instream characteristics include; width, depth, gradient, bottom type, turbulence, maximum and minimum discharges, water velocity, debris load, etc. (Table 5)

Table 5.  Preliminary list of site characteristics for Vaki, video, hydroacoustics, resistivity and weir technologies.




hydroacoustics
Resistivity
Video
Vaki
Weir



0.1 




Depth
>1 M
0.2 – 1.5 M
<1 M



Width
>12 M
unlimited
unlimited
unlimited
unlimited

Velocity capability
unlimited
Unlimited 
dependent on structure
N/A
dependent on structure

Substrate
smooth
sill
chamber

unlimited

Turbulence
None

Minimal
minimal
N/A

Stream form
Sloped
Flat
uniform
flat
uniform

Structure required
No
sill
temporary
yes
temporary

Accuracy %
90
80
90-95
95
95

Each technology has its own biological data collection capabilities and limitations.  Biological criteria identified included enumeration, run timing, species identification requirements, etc.  For example, Marsh Creek may have bull trout that are in the same size range as jack chinook salmon.  A method for partitioning species must be developed.  Still other streams may require species identification as well as a determination of wild verses hatchery origin fish.  In each case the appropriate technology or technologies must provide a means to identify different migrating species.  We compiled a list of current biological criteria that must be met in each index stream to acquire accurate spawner abundance (Table 6).  This biological criteria however may change if hatchery supplementation is expanded or if information on native fish species becomes more of a priority.

Table 6.  Migratory and biological criteria met by sampling technologies.



Criteria
Sonar
Resistivity
Video
Vaki
Weir








Abundance
Estimate
Estimate
Count
Count
Count

Run timing
Yes
Yes
Yes
Yes
Yes

Hatchery/Wild*
No
No
Yes
No
Yes

Age*
No
No
Yes
No
Yes

Species
No
No
Yes
No
Yes

Structure
Fence
Sill
Temporary
Temporary
Yes

Behavior affected
No
No
No
No
Yes

Sex*
No
No
No
No
Yes

Length*
No
No
Yes
Yes
Yes

Weight
No
No
No
Yes
Yes

Genetic*
No
No
No
No
Yes








*Estimated information can be provided by carcass recovery surveys

We will identify potential sites in the Secesh River and Marsh Creek that meet identified physical site criteria for each identified technology.  Furthermore, we will collect and assess existing instream characteristics at the physical sites for the type and precision required for each identified new method and technology.  This analysis will enable us to identify potential data gaps of instream characteristics for each site.  Some of this work has already been completed.  For example, a hydrologic model of the South Fork Salmon River has been developed (River Masters Engineering 1994).  Field crews will be utilized to collect any missing instream characteristic data.

Table 7.  Instream and local criteria necessary for potential technologies.  








Criteria
Marsh Creek 1
Marsh Creek 2
Marsh Creek 3
Secesh River 1
Lake Creek








Depth
1 m

1.5 m
1.5 m
1 m

Width
45 m

45 m
20 m
15 m

Velocity
4 f/s

3 f/s
4.5 f/s
3 f/s

Substrate
Large cobble
Large cobble
Large cobble
Cobble
Cobble

Turbulence
No
No
No
No
No

Stream form
Gentle slope

Run to pool
Bar w/ undercut
Riffle to run

Topography






Access
Road to campground
Road to campground
Near campground
Road to campground
Road

Power
No
No
No
No
No

Ownership
Salmon-Challis N F
Salmon-Challis N F
Salmon-Challis N F
Payette N F
Payette N F

Debris load
light
light
Light
Heavy
Moderate

Marsh Creek joins with Bear Valley Creek to form the headwaters of the Middle Fork Salmon 

River, a protected wilderness that has not been supplemented with hatchery fish (except one 

release of 22,000 nonindigenous chinook salmon fry from Rapid River Hatchery in 1975 into 

Capehorn Creek by University of Idaho researchers).  The stream is chosen as an index stream 

for spring chinook salmon abundance and population status in numerous documents (NMFS 

2000, Mundy 1999).  Major tributaries include Knapp,  Capehorn and Beaver creeks.  There are five index survey units: two on Capehorn Creek, and one each on Marsh, Beaver and Knapp creeks.

At present, the Marsh Creek deme has only two nominally viable brood lines, 1987 and 1988.  

The 1988 brood line is the only portion of the Marsh Creek deme to have achieved replacement 

since 1985, in the 1993 brood year.  The bottom line is that Marsh Creek is very close to 

extirpation, as depicted by the estimated early dates of extinction (Table 10) (Mundy 1999).

The Secesh River is a major tributary to the South Fork Salmon River.  Headwaters of the Secesh are in the mountains above Burgdorf at an elevation of 2,417 meters.  The elevation drops to 1,838 meters where Lake Creek becomes the Secesh River.  The major spawning area is below the confluence of Lake Creek and Summit Creek about 7 km at Secesh Meadows.  This is a C-channel (average gradient is 0.5 %), meandering section in a heavily-forested landscape.

The Nez Perce Tribe has conducted annual chinook spawning ground count surveys in the 

Secesh River since 1987.

Table 8.  Marsh Creek spawners (PATH)

Year
Spawners
Recruits
Recruits/spawner

1975
358
17
0.05

1976
76
56
0.74

1977
178
118
0.66

1078
491
70
0.14

1979
83
73
0.88

1980
16
178
11.13

1981
115
199
1.73

1982
71
228
3.21

1983
60
484
8.07

1984
100
60
0.60

1985
196
86
0.44

1986
171
102
0.60

1987
268
56
0.21

1988
395
274
0.69

1989
80
25
0.31

1990
101
4
0.04

1991
73
5
0.07

1992
118
61
0.52

1993
218
222
1.02

1994
9



1995
0



1996
18



1997
113



1998
160



1999




2000
0



Table 9.  Secesh River spring chinook salmon spawners (PATH)

Year
Spawners
Recruits
Recruits/spawner

1975
33
18
0.54

1976
37
110
2.97

1977
80
152
1.90

1978
263
337
1.28

1979
42
92
2.19

1980
50
181
3.62

1981
139
291
2.09

1982
161
242
1.50

1983
256
391
1.53

1984
85
115
1.35

1985
292
186
0.64

1986
221
223
1.01

1987
235
96
0.41

1988
290
407
1.40

1989
177
153
0.86

1990
110
26
0.24






Table 10.  Expected dates of extinction of brood lines by deme (Mundy 1999).

Brood line
Marsh Creek
Secesh River

1990
2/9/1998
11/21/2013

1989
3/10/1996
6/8/2018

1988
5/16/2001
2/28/2023

1987
11/15/1998
9/30/2019

1986
2/21/1996
1/13/2018

Minimum
2/21/1996
11/21/2013

Maximum
5/16/2001
2/28/2023

Average
2/19/1998
8/27/218

With the completion of objective 2, we will have compiled a data set of available sites in the Secesh River and Lake and Marsh creeks that will allow for installation and operation of identified technologies used to quantify adult salmon spawner abundance. 

The proposed salmon enumeration implementation will adhere to the following principles (1) 

representativeness of monitoring locations, (2) a long sampling period (several salmon 

generations  - 15 years, (3) adequate replication, (4) high accuracy and precision, (5) use of state-

of-the-art techniques, and (6) high-quality data management (Botkin et al. 2000).

Prior to the installation of the abundance monitoring structure, an annual operational plan (AOP)

will be prepared that would detail all aspects of operation.  A Monitoring and Evaluation Plan, similar to that used to monitor the video fish counting station operation on the Secesh River and Lake Creek from 1997 to 1999 will be in place to monitor the effects of the new technologies and facilities on fish passage and spawning distribution at the Secesh River and marsh Creek.  The video fish counting station on Lake Creek no longer follows a formal monitoring and evaluation plan.  Instead visual and snorkel observations will be continued on a frequent basis.  Since the major goal of the project is accurate quantification of adult spawner abundance, the monitoring structure would be installed early enough each year to capture the entire spawner migration period.  Similarly, the structure would be removed (non-permanent parts) after the migration period is complete.  The facility would be staffed onsite by qualified personnel for safe daily operation and maintenance of the facility (debris removal etc.).  Collection of biological information from adult salmon, if captured, would include date of capture, fork length, mideye hypural length, scales, tissue samples for genetic analysis, sex, physical condition, and mark types such as fin clips, CWT’s, PIT tags, radio transmitters and jaw tags would be recorded on standardized data sheets. Collection of abundance and run timing information from the various technologies would include date, time and direction of passage from all technologies, length from video and Vaki technologies, and missing adipose fins and unique marks from video technology.  Daily and total escapement would be compiled and run timing would presented graphically.  Constant recording thermographs would be installed to measure hourly water temperatures at the facility site.  A staff gauge would be installed and stream discharge information collected to develop a staff gauge/discharge relationship.  There are USGS gauging stations physically located on the Secesh River and Marsh Creek that are no longer in operation.  USGS will be contacted to determine if the gauging stations could be placed in operation under a subcontract.  Relationships between spawner migration timing and these variables, and other environmental variables, can be examined.  Based upon the biological information collected, and verified by scale and fin ray ageing from carcass collections, the age structure of the annual spawning migration and brood year composition would be determined. From this data, spawner to spawner ratios can be calculated and compared to that developed from carcass surveys.  Adult abundance information can be compared to redd count information to develop a fish per redd number and calculate the number of females per redd in the spawning population.  Tissue samples would be collected from each adult carcass and preserved for later genetic analysis.  Although not a specific objective of this study, these data would be available to integrate into other research projects if desired.

Objective 4.
Effectively communicate project results to management agencies and independent scientists.


Task 4.a
Facilitate effective data dissemination within the region.  Share data with region-wide data bases such as Streamnet, with co-management agencies and independent scientists, as needed.


Task 4.b
Develop and disseminate project information via quarterly and annual BPA project reports.


Task 4.c
Participate in state and regional workshops and conferences and present project information.  Seek integration with other projects to relate to other life stage survival and population growth, as needed. 


Task 4.d
Develop peer reviewed publications reporting project results. 

Methods

Timely and thorough communication of project information and performance is critical for ESA conservation planning and determination of abundance recovery thresholds (NMFS 2000).  A basic component of this monitoring project is an infrastructure element for information sharing and management and reporting.  Information will be shared with co-managers and independent scientists through several ongoing regional communication and review processes such as ESA consultation, workshops and management coordination meetings.

Effective data dissemination is considered a major objective of this study.  We believe that important information will be generated from the application of technologies available for adult salmon abundance monitoring, biological and engineering criteria used, and the engineering design information that will have region-wide application.  This information will be made available and disseminated to interested parties. Application of adult salmon spawner abundance information in the state and region will be very important in evaluating BPA Fish and Wildlife program investments and determining whether recovery abundance thresholds are reached.  Many different agencies will need access to this information and an infrastructure will be available to distribute data electronically before annual reports are submitted.  Information sharing will also occur via regional workshops, conferences, coordination meetings, ESA consultation and planning meetings where project results will be presented.  Feedback from these meetings with managers and scientists will be sought and recommendations will be incorporated in the project operation and planning.  A high priority will be placed on submitting timely annual reports.

g. Facilities and equipment
This ongoing project has allocated office space at the Tribe’s McCall Field Office for permanent personnel and seasonal field crews working on the Secesh River and Lake Creek.  Costs associated with office space and equipment will be limited to standard equipment lease (computer, phone, etc.) and standard office supply costs.  There will be the need to travel to different agencies to collect and compile data and collaborate with Tribal, state and federal, management agencies and independent scientists.  As such, the project will require two standard GSA vehicles and necessary air travel.  Available project sampling equipment and project personnel will be utilized to help limit project expenditures.  Seasonal fieldwork at Marsh Creek will require on-site personnel working out of a camp trailer, with a GSA vehicle.  The major initial costs associated with this project will be in construction and implementation of the selected adult abundance monitoring technology.  Some of the equipment will be provided through our partnership with PNNL and will not need to be purchased the first year.  Final engineering design will be subcontracted or accomplished by our cosponsor and will not be subject to Tribal overhead costs.  

Additional personnel will be required to maintain and operate the monitoring locations.  Personnel requirements will be the greatest the first year of operation.  Seasonal field crews with two shifts of two crewmembers each will be required at three sites (Marsh Creek, and Lake Creek/Secesh River) for personal safety reasons, and to perform daily maintenance, to conduct daily visual bank and snorkel observations for structure impedance and to ensure proper operation of the equipment.  As the season progresses, equipment problems should have been minimized and time would be available for redd counts and carcass recovery.  For the first year, data will be accessed on site and provided to the McCall Field Office and PNNL.  Data will be monitored at both locations on a daily basis for the first year.  In future years, broadband wireless communications will be used to transmit data to the office.  In the future, data will be monitored in the office and one two-person crew will service Marsh Creek and Lake Creek/Secesh River out of the McCall office.  A permanent biologist will be needed to help oversee and administer the project.
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Dave Faurot

EDUCATION:

Bachelor of Science. 1961.





United States Coast Guard Academy.





Major: Engineering.





Master of Science





University of Michigan 1981





Major: Aquatic Ecology

PROFESSIONAL EXPERIENCE:
1997-present
Project leader.  Nez Perce Tribe, Department of Fisheries Resources Management.   Project Leader of the Listed Stock Chinook Salmon Escapement Monitoring project (BPA Project No. 19970300.  This project used underwater time-lapse video technology to determine the spawner abundance, run timing and fish per redd of adult chinook salmon in the Secesh River and Lake Creek, Idaho.

1995 - 1997
Retired, Orvis Endorsed fly fishing guide for Wapiti Meadows Lodge, owner/operator  Wildfish Biological Consultants.  Conducted biological consulting for U. S. Forest Service, State of Idaho, logging operations, and sports and environmental groups.

1993 - 1995
District Fisheries Biologist.  U. S. Forest Service Council Ranger District, ID.  Managed the District fisheries program, focused on; 1) protection and management of aquatic resources, and 2) integration of aquatic concerns into land management plans and activities.  Provided fishery input to all timber sales, grazing management plans and other projects.

1990 - 1993
District Fisheries Biologist.  Bureau of Land Management District Office, Roseburg, OR.  Provided guidance regarding sound fisheries management principles and incorporated them into land management plans and activities.  Developed a District fisheries plan that heightened the overall awareness of the anadromous fisheries and the complexity of their habitat requirements.  Worked with diverse adversarial groups within the confines of the Endangered Species Act and spotted owl habitat.

1988 - 1990
Acting Station Chief.  U. S. Fish and Wildlife Service, Kenai Fisheries Assistance Office, AK.  Principle investigator for Kasilof River coho and late-run chinook salmon run timing and spawning distribution project, oversight of four other investigations and a graduate students Masters of Science thesis project.   In charge of the station operations and studies, Participated in the on-site fisheries evaluations of Exxon Valdez oil spill.

1985 - 1988
Assistant Station Chief.  U. S. Fish and Wildlife Service, Kenai Fisheries Assistance Office, AK.  Conducted fishery population assessment studies on wilderness waters on the Kenai, Kodiak, Yukon Delta and Alaska Maritime National Wildlife Refuges.

1984 - 1985
Fisheries Biologist.  Alaska Department of Fish and Game.  Crew leader of chinook salmon tagging study and creel census on the Kenai River.

1983 - 

Fly fishing guide in Alaska 

1976 - 1982
Project Biologist.   National Marine Fisheries Service, Pasco, WA.  Involved with research studies of the effects of dams on migration rates, timing, and survival of salmon and steelhead in the Columbia River system. Involved with side-scanning sonar, and the first attempts of the U. S. Army Corps of Engineers echo sounding program at mainstem Columbia River dams.  Set up and operated the first juvenile salmonid radio tracking program in the western U. S., at John Day Dam.

1974 - 1976
Master of Science student.  University of Michigan.  

Fisheries Technician.  U. S. Fish and Wildlife Service, Great Lakes Fisheries Laboratory – Involved in ecological and water chemistry studies of the Great Lakes near- shore ecosystem.

1965 - 1974
U. S. Coast Guard.  Various locations. Included tours as Commanding Officer, USCGC Cape Morgan, a 95 foot search and rescue vessel, Commanding Officer, USCGC Pt Partridge, an 82 foot coastal patrol boat in Viet Nam, Commanding Officer, U. S. Coast Guard Base Astoria, Oregon, Executive Officer USCGC Gentian, a 180 foot buoy tender and Aids to Navigation Officer, 8th Coast Guard District.

Unique Abilities:

Management experience with resident and anadromous populations in wilderness areas.

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

Radio tracking juvenile salmonid smolts through hydroelectric project forebays 

Ship handling (up to 311 feet)

Navigation.

Riparian and stream habitat assessment and rehabilitation projects 

Certified SCUBA diver – NAUI

Certified NOAA working diver (expired) 

Publications
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.  

Faurot, D., R. Armstrong, P.A. Kucera, and M.L. Blenden.  1998.  Cryopreservation of adult male spring and summer chinook salmon gametes in the Snake River basin, 1997.  Annual Report to Bonneville Power Administration, Portland, OR Contract 97-AM-30423, Project 9703800. BPA Report DOE/BP-30423-2).

Faurot, D. A.  1980.  Juvenile salmonid outmigration of the Mid-Columbia River, 1997.  M. S. Thesis, University of Michigan.

Faurot, D. A., L. C. Stuehrenberg and C. W. Sims.  1982.  Radio tracking of juvenile salmonids in John Day Reservoir, 1981.  Final report to the U. S. Army Corps of Engineers. Seattle, WA.

Faurot, D. and R. N. Jones.  1990.  Run timing and spawning distribution of coho and late-run chinook salmon in the Kasilof River watershed, Alaska, 1987.  U. S. Fish and Wildlife Service, Alaska Fisheries technical Report Number 9.  Kenai, Alaska.

Faurot, D. A. and R. N. Jones.  1992.  Fishery resources in the Kisaralik River Basin, Yukon Delta National Wildlife Refuge, Alaska, 1986.  U. S. Fish and Wildlife Service, Alaska Fisheries Technical Report Number 14-5, Anchorage, Alaska. 

Jones, R. N.,D. A. Faurot and D. E. Palmer.  1993.  Salmon resources of the Swanson River watershed, Kenai National Wildlife Refuge, Alaska, 1988 and 1989.  U. S. Fish and Wildlife Service, Alaska Fisheries Technical Report Number 21, Kenai, Alaska. 


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

Director of Biological Services and Acting Fisheries Program Manager for a six month period 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).

Robert Mueller

Senior Science and Engineering Associate, Battelle, 

Pacific Northwest National Laboratory

Education:

Bachelor of Science




St. Cloud State University, St. Cloud MN, 1987 




Major:  Aquatic Biology, Fisheries
Current Responsibilities:

Mr. Mueller has been a staff member within the Ecology Group at Battelle since January 1992.  His has extensive expertise in conducting fish passage evaluations on juvenile and adult anadromous pacific salmonids.  He has led numerous studies within the Snake, Hanford Reach, and lower Columbia River to locate, map, and classify salmon and steelhead spawning areas. Mr. Mueller has been involved in conducting hydroacoustic evaluations at several mainstem Snake and Columbia hydroelectric facilities (BPA, USACOE).  He lead a study to determine the feasibility of utilizing behavior barriers (high and low frequency sound and strobe light) as a mechanism for deterring juvenile salmonids from becoming entrained in water diversion systems (BPA).  He was a principle investigator in conducting laboratory tests for developing biological guidelines for high flow smolt bypass outfalls (USACOE).  The tests were conducted to simulate juvenile fish passage though an open channel and entering the tailrace pool.  He was a co-principle investigator in conducting laboratory tests to determine biological effects of shear, turbulence and pressure to juvenile salmonids and other species to a simulated turbine environment (USDOE).  He also led a field study to determine the behavior of juvenile Pacific Lamprey as they encounter intake screens at McNary Dam.  

Previous Employment:

From March 1990 through November 1991 he was a technical and biologist for the Oregon Department of Fish ad Wildlife, Clackamas Oregon.  Experience included the evaluation of fish screening facilities on the lower Umatilla River and electrofishing and gill netting to determine salmonid predator abundance in the Columbia and Snake Rivers. 
Expertise:

Mr. Mueller has considerable experience in conducting passage/entrainment studies at water diversion facilities located in the Umatilla, Yakima, and Wenatchee river basins. He has participated in many workshops and conferences relating to fish passage issues.  He has authored or co-authored many reports that encompassed a wide range of issues surrounding salmonid habitat characterization and passage survivorship.   

Publications:

Moursund, R.A. R.P. Mueller, T.M. Degerman, and D.D. Dauble.  2001. Effects of Dam Passage on Juvenile Lamprey.  Prepared for U.S. Army Corps of Engineers, Portland District, Portland OR. 

Mueller, R.P., D.A Neitzel, and B.G. Amidan.  2001. Evaluation of Infrasound and Strobe Lights to Elicit Avoidance Behavior in Juvenile Salmon and Char.  Behavioral Technologies for Fish Guidance. American Fisheries Society, Bethesda, Maryland.  In Press. 

Mueller R. P. and D. R. Geist. 2000.  Evidence of Deepwater Spawning of Fall Chinook Salmon (Oncorhynchus tshawytscha) Spawning near Ives and Pierce Islands of the Columbia River, 1999. Prepared for the U.S. Department of Energy under Contract DE-AC06-76RLO 1830.

Duane A. Neitzel, Marshall C. Richmond, Dennis D. Dauble, Robert P. Mueller, Russell A. Moursund,

C. Scott Abernethy, and Gregory R. Guensch, Pacific Northwest National Laboratory, Glenn F. Cada, Oak Ridge National Laboratory.  September 2000. Laboratory Studies on the Effects of Shear on Fish.  Final Report FY 1999. Prepared for the: Advanced Hydropower Turbine System Team, U.S. Department of Energy,  Idaho Falls, Idaho.

Mueller R. P. and D. R. Geist. 1999.  Steelhead Spawning Surveys Near Locke Island, Hanford Reach of the Columbia River. Prepared for the U.S. Department of Energy under Contract DE-AC06-76RLO 1830

Mueller R.P. and D. R. Geist. 1998.  Evaluation of Fall Chinook Salmon Spawning Adjacent to the In-Situ Redox Manipulation Treatability Test Site, Hanford Nuclear Reservation, Washington. Prepared for the U.S. Department of Energy under Contract DE-AC06-76RLO 1830.

Dauble, D.D., R.L. Johnson, R.P. Mueller, and D.R. Geist.  1995.  Identification of Fall Chinook Spawning Sites Near Lower Snake River Hydroelectric Projects.  Prepared for U.S. Army Corps of Engineers, Walla Walla District, Walla Walla, Washington. 

Mueller, R.P., C.S. Abernethy, and D.A. Neitzel. 1995.  A Fisheries Evaluation of the Dryden Fish Screening Facility.  U.S. Department of Energy, Bonneville Power Administration, Portland, OR. 

Dauble, D.D., R.P. Mueller, R.L. Johnson, W.V. Mavros, and  C.S. Abernethy. 1999.  Surveys of fall chinook salmon spawning downstream of Lower Snake River hydroelectric projects.  Summary Report for 1993-1998. Prepared for U.S. Army Corps of Engineers, Walla Walla District, Walla Walla, Washington by Pacific Northwest Laboratory, Richland, WA.

Mueller, R.P., D.A. Neitzel, T.J. Carlson, and W.V. Mavros.  1998.  Evaluation of Low and High Frequency Sound for Enhancing the Capacity of Fish Screening Facilities to Protect Outmigrating Salmonids. Prepared for the Bonneville Power Administration, Portland OR.

Dauble, D.D., R.L. Johnson, R.P. Mueller, and D.R. Geist.  1995.  Identification of Fall Chinook Spawning Sites 

Mueller, R.P., C.S. Abernethy, and D.A. Neitzel. 1995.  A Fisheries Evaluation of the Dryden Fish Screening Facility.  U.S. Department of Energy, Bonneville Power Administration, Portland, OR. 

Dauble, D.D, and R.P. Mueller.  1993.  Factors Affecting the Survival of Upstream Migrant Adult Salmonids in the Columbia River Basin.  Recovery Issues for Threatened & Endangered Snake River Salmon, Technical Report 9 of 11. U.S. Department of Energy, Bonneville Power Administration Department of Fish and Wildlife. Project No. 93-026, 72 pp.

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.

BIOLOGIST:

To be hired upon approval of project
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