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a. Abstract 
The Resident Fish Stock Status above Chief Joseph and Grand Coulee Dams Project (JSAP) is a management tool that uses ecosystem principles to manage artificial fish assemblages in altered environments existing in the Columbia River System above Chief Joseph and Grand Coulee Dams (blocked area).  The three-phase approach of this project will enhance the fisheries resources of the blocked area by identifying data gaps, filling data gaps with research, and implementing management recommendations based on research results.  The Blocked Area fisheries information housed in a central location will allow managers to view the entire system while making decisions, rather than basing management decisions on isolated portions of the system.  The JSAP (NWPPC 1994 program measure 10.8B.26) is designed and guided jointly by fisheries managers in the Blocked Area and the Columbia Basin Blocked Area Management Plan (1998).

In 1997, the JSAP identified the need for a central data storage and analysis facility, coordination with the Streamnet project, compilation of blocked area fisheries information, and a report on the ecological condition of the Spokane River system.  These needs were addressed in 1998 by acquiring a central location with a data storage and analysis system, coordinating a pilot project with Streamnet, compiling fisheries distribution data throughout the blocked area, identifying data gaps based on compiled information, and researching the ecological condition of the Spokane River.

Synthesis of the existing data revealed an enormous gap in baseline data for fish, habitat and water quality throughout the blocked area, particularly in available stream and small to mid-sized lakes.  The focus of the JSAP since the 1999 field season has been to fill these data gaps using the standardized criteria and methodologies developed by the blocked area managers.  Along with incorporating the data from other ongoing and proposed projects, this will continue to be the focus throughout this funding cycle.

b. Technical and/or scientific background
The Joint Stock Assessment Project area (blocked area) is defined as all water body areas upstream of Chief Joseph Dam on the Columbia River System (Figure 1).  The northern and eastern boundaries are in the Northern Rocky Mountains, while the southern and western boundaries are in the volcanic soils of the Columbia Plateau.  Given the magnitude of this system, the project is currently focused on 32 unique water body areas in the State of Washington.

The area currently known as the blocked area was a highly productive, stable ecosystem prior to hydroelectric development (Scholz et al. 1985).  This area contained healthy, native, self-sustaining populations of resident fish, wildlife, and anadromous fish.  The native fish assemblage consisted of resident salmonids (trout, whitefish, char), anadromous salmonids (salmon, steelhead), catostomids (suckers), and cyprinids (minnows) well adapted to pristine riverine conditions.

The abundance of the anadromous fish resource was enormous throughout pre-dam history.  Scholz et al. (1985) conservatively estimated the total salmon and steelhead escapement above the current Grand Coulee Dam location was between 1.1 million and 1.9 million fish annually.  This estimate was calculated based on harvest of Upper Columbia stocks targeted by Lower River fisheries, thus the anadromous fish production in the Upper Columbia was far greater than estimated escapements.  This abundant resource supported the Upper Columbia ecosystem by transporting nutrients back to the Upper Columbia.  The large nutrient transport by anadromous fish to the Upper Columbia played a functional role in supporting resident fish, wildlife, riparian communities, and human populations, thus making anadromous fish the keystone component (Willson and Karl 1995; Cederholm et al. 1989; Kline et al. 1989; and Mills et al. 1993) in the Upper Columbia System.  Anadromous fish provided 18,000,000 pounds annually to an Indian population of 50,000 individuals (Scholz et al. 1985).

The resident fish population was also abundant in the Upper Columbia area.  For example, in a U.S. Fish Commission Survey, Bean (1894) and Gilbert and Evermann (1895) noted that cutthroat trout and mountain whitefish were abundant in the Spokane River System.  Gilbert and Evermann (1895) also noted that bull trout were abundant in the Pend Oreille River in an 1894 survey of that stream.  To provide an idea of the numbers of resident trout found in these systems Lt. Abercrombie (U.S. Army) reported that a party of three anglers caught about 450 cutthroat trout in one afternoon fishing on the Spokane River near the City of Spokane Falls in August, 1877 (Scholz et al. 1985).  Indian people harvested an estimated 153, 000 resident fish accounting for 360,000 pounds of resident fish annually (Scholz et al 1985).

The fish assemblage existing today in the blocked area is drastically different than that prior to dam development.  Anadromous fish have been extirpated due to the construction of Grand Coulee Dam.  Thirty nine (39) resident fish species are known to exist in the blocked area, the majority of which are not native.  Of the remaining native resident species bull trout (Salvelinus confluentus) are listed as threatened, westslope cutthroat trout (Onchorhynchus clarki lewisi) have been petitioned for listing, and white sturgeon (Acipencer transmontanas) have been listed in the Kooteni River under the Endangered Species Act (1973).  This largely non-native assemblage is, in part, the product of authorized and unauthorized introductions.  Dynamics of the current system have been developing over the last five decades, and have not reached equilibrium.  Managers today are unclear of simple ecological aspects of the system such as distribution and range of the 39 known species.

The construction of Grand Coulee Dam eliminated over 1,140 linear miles of anadromous fish spawning and rearing habitat in the Upper Columbia River system (Scholz et al. 1985).  In addition to the blockage and loss of habitat, dams have created vast changes in the environment.  Free-flowing rivers with rapids and gravel bars for spawning and incubation have been replaced with a series of reservoirs and impoundments.  These severe habitat alterations have created habitat conditions more suitable for non-native species than for native species.  This condition has allowed non-native species to thrive, effectively displacing native species.

The Blocked Area Management Plan states that the Blocked Area fish managers’ overarching vision is to achieve a healthy Columbia River ecosystem that supports viable and genetically diverse fish species that in turn provide direct benefits to society, including harvest.  The Blocked Area fish managers have further defined two alternative visions for the Blocked Area:

(1) Develop a stable Upper Columbia River producing sustainable resident fish populations and harvest, equal to the level of historical (pre-dam) conditions, and/or

(2) Re-introduce anadromous salmon and steelhead runs above Chief Joseph and Grand Coulee dams in areas where they historically occurred, and restore anadromous and resident fish abundance and harvest to historical levels.

The managers are charged with providing subsistence and recreational fisheries in the Blocked Area given historical expectations and current environmental conditions.  This task is extremely unique in that nearly every variable throughout the system is artificial from the species assemblage, to the available habitats, to river level fluctuations.  The JSAP has been designed to function as a tool for Blocked Area fish managers.  This tool will focus on understanding the dynamics of fish and their habitats throughout the Blocked area and recommend management actions based on the best available science and the condition of the entire Blocked Area ecosystem.  The JSAP allows managers to view the Blocked Area as a system by compiling previously collected data, organizing available data, identifying areas needing data, performing necessary research, and recommending management actions.

Management to achieve historical levels requires a baseline inventory of current fish population and habitat status.  In 1997, managers identified the need to compile existing data throughout the Blocked Area (JSAP 1997).  Synthesis of these data revealed a critical lack of data area wide (JSAP 1998).  Filling these data gaps has been the focus of JSAP activities for 1999 and 2000 and will continue through this funding cycle.  Area wide coordination to incorporate data from other ongoing BPA and non-BPA projects minimizes effort duplication, while maximizing project output.
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Figure 1. Blocked Area

c. Rationale and significance to Regional Programs

Conducting a baseline inventory of fish and habitat status provides the necessary information for a coordinated system-wide management strategy and a means with which to calculate an end to BPA’s mitigation and/or substitution responsibilities.  Management to this point has largely been one of individual agencies targeting fragments of game species populations within their local sphere of influence.  Many of the past management decisions have been without a complete picture of what affects those decisions will have system-wide.  By bringing together all the managing entities to conduct a baseline inventory, we will be able to make system-wide, informed, and coordinated decisions for all species (game and non-game).  We will also be able to prioritize waterbodies of concern with regard to threatened and endangered species, enabling proactive management approach.


The scope of the JSAP gives it direct ties across subbasin and province boundaries.  The JSAP is consistent with the Council’s 1994 Fish and Wildlife system goal of 

“a healthy Columbia River Basin, one that supports both human settlement and long-term sustainability of native fish and wildlife species in native habitats where possible, while recognizing that where impacts have irrevocably changed the ecosystem, we must protect and enhance the ecosystems that remains.  To implement this goal the program will deal with the Columbia River as a system; will protect, mitigate and enhance fish and wildlife while assuring an adequate, efficient, economical and reliable power supply; and will be consistent with the activities of the fish agencies and tribes.”  

The JSAP helps to meet that goal by providing an assessment of the fish population and habitat for the entire system.  The project specifically addresses Program measure 10.8B.26.  The project is also consistent with the goals of the Blocked Area Management Plan.


The goals and objectives this project addresses specific to the Lower Pend Oreille subbasin are:

Goal 1:
Protect, enhance and restore native fish populations to maintain stable viable levels, ensure long-term self-sustaining persistence and to provide ecological, cultural and sociological benefits.

Objective 1:
By 2020, restore bull trout and westslope cutthroat populations in the Lower Pend Oreille subbasin to a level where adult escapement is well distributed and they support healthy spawning populations.

Recommended Actions:

· By 2005, complete westslope cutthroat trout and bull trout population inventories in remaining unsurveyed tributaries to the Pend Oreille River.

· By 2005, complete fish habitat inventories in remaining unsurveyed tributaries to the Pend Oreille River.  Identify limiting factors and threats to existence for native fish.

· Inventory fish passage through stream crossings, diversions, or other man-made obstructions and restore fish passage where needed.

Objective 3:
Preserve and protect native non-game species above minimum viable population sizes that maintain adaptability and genetic diversity, while minimizing the probability of extinction.

Strategy 1:
Identify current stocks, population levels, habitat conditions, genetic profiles and geographic ranges of game and non-game fish.

Goal 2:
Where native habitats are not available within the mainstem of the Pend Oreille River or its tributaries, manage non-native stocks to maximize available habitats to provide a subsistence and recreational sport fishing resource.  Non-native species are to be managed in a way that maximizes available habitat conditions and minimizes negative impacts to native species.


Protect, enhance and restore are common themes throughout most of the subbasin summaries, as well as, harvest and recruitment figures.  The key to determining whether any of these goals or objectives will be met is to have a starting point for the current conditions and numbers.  Because this project has multi-basin and province implications, we can use the collective information to guide decisions and help avoid achieving some goals and objectives to the detriment of others.

d. Relationships to other projects 
The project has been jointly developed by and guided by the Blocked Area managers.  No single management entity has had unilateral decision making powers for any step in planning or implementation of this project.  From the identification of data gaps and, the development of criteria for what constitutes a complete assessment of any given waterbody, to the development of standard collection methodologies and prioritizing work plans, each step has required the participation and agreement of each manager.  The managers are also the largest source of data collection, ensuring that our repository has the most inclusive and updated information.

The nature of this project is that of a fisheries resource data warehouse and management center.  The first two phases of the project are to: 

1) Compile existing fisheries related data and synthesize to identify data gaps.

2) Fill those data gaps with research.  

In compiling past, ongoing and proposed project data, virtually every fisheries related project above Chief Joseph has or will contribute data to this project.  Effort duplication is further minimized by collecting and continuing to seek information from non-BPA funded sources including; Washington Department of Ecology, USFS Colville National Forest, USGS, USFWS, Eastern Washington University, University of Idaho Duke Engineering, Cascade Environmental Services, R-2 consultants and JUB Engineering and Consultants.

In addition to the indirect benefits of simple data exchange with other projects, the facilities and work plans of this project are being used directly to complete the first 3 recommended actions for Goal 1, Objective 1 of the Lower Pend Oreille Subbasin Summary (Stovall 2000).  Coordinating with the Kalispel Resident Fish Project #199500100, our combined efforts will complete the bull trout and westslope cutthroat trout population, habitat and passage inventories for all Lower Pend Oreille tributaries by 2005.

Past planning and implementation of this project have been accomplished with direct links to the Kalispel Resident Fish Project and Lake Roosevelt Monitoring Program (#199104600), who have contributed personnel, equipment and technical expertise.  When the specific research plans for the Lake Roosevelt White Sturgeon Recovery Plan (#199502700) become more detailed, we intend to provide some direct assistance in data collection toward that project.

e. Project history (for ongoing projects) 

The JSAP was proposed in 1993 by the blocked area managers to address the need of coordinated ecosystem management in the blocked area.  The project was adopted into the Council’s (1995) program as measure 10.8B.26, specifically referring to a joint stock assessment.  The Resident Fish Stock Status Above Chief Joseph and Grand Coulee Dams #199700400 (formerly 9700400) was initially funded in 1997 ($56,250) to accomplish the planning and organizational setup.  The Kalispel Natural Resource Department, Washington Department of Fish and Wildlife, Spokane Tribe of Indians and Confederated Tribes of the Colville Reservation formalized their participation in the blocked area coordination group through a draft MOA.  Critical needs for the project identified in 1997 were; a central data storage and analysis system, input and analysis of existing data to identify data gaps, standardization of sampling methodologies and coordination of data exchange both internally with the managers and publicly with Streamnet.

In 1998 ($390,000) we began to address the needs identified in the planning year of 1997.  Construction of a centralized data storage/analysis system was completed.  Personnel were brought on board to begin the process of collecting, entering, organizing and submitting existing data to be housed in the central system.  Existing data has been collected and will continue to be collected as it becomes available for synthesis.  Initial synthesis of existing data revealed a number of data needs (Scott, 1998) that we began to address in 1998.

Although there had been considerable work done on the fisheries (Ashe, et al. 1991) and ecological status (Bennett and Liter, 1991) of the Box Canyon Reservoir (BCR) and the Kalispel Resident Fish Project (# 9500100 KNRD, annual reports 1995-1997) had conducted fish and habitat surveys on numerous tributaries to the BCR, little was known about the connectivity of the system.  Three research projects were proposed to help answer this question.  A description of adfluvial salmonid migrations in the tributaries including upstream and downstream movements, a description of the migrational patterns of resident fish within the reservoir and a genetic analysis of the most numerous native salmonid westslope cutthroat.

In coordination with Pend Oreille Public Utility District #1 (operators of the Box Canyon Dam) and their environmental consultants Duke Engineering, personnel and equipment were acquired to conduct the adfluvial trapping and radio-telemetry studies to describe the migrational patterns and connectivity of the system.  Based on the Kalispel Resident Fish Project’s habitat and fish assemblage surveys, 11 tributaries were selected for weir and trap installation.  These surveys indicated that these selected tributaries were the most likely to contain migratory salmonids due to their physical connectivity to the reservoir, recorded fish assemblages and recorded potential spawning habitat availability.  All weir panels and radio-telemetry equipment was purchased by the PUD and Duke for a total cash cost-share of $49,700.  Placement of weirs and fish traps began late in 1998 and fish collection for transmitter implant began in December of 1998.

Trap weir panels (4’ tall, 4’ long) were constructed using one-inch angle iron frames and 0.5 inch hardware cloth stretched between the frames.  Weir panels were placed together across the stream creating a barrier to migrating fish.  Weir panels were placed at a 450 angle to the flow from the bank to the trap.  Placing weirs at an angle functionally “funnels” migrating fish into the appropriate trap.  The use of 0.5 inch hardware cloth was chosen for many reasons:

1. Both upstream and downstream fish can not pass the weir and it does not function as a gill net for fish.  However, the use of 0.5 inch gaps will allow migrating young of the year (YOY) to pass undetected and unharmed.  Allowing YOY fish to pass has been examined and considered acceptable because the main objective of the research is to estimate the adult population migrating from the reservoir to the tributaries.  We do have downstream traps that capture post spawning adults and outmigrating juveniles greater than age one.  These data improve project results.

2. Mesh size any smaller than 0.5 inches clog with stream detritus easily causing the weir to function more as a dam than a weir.  The 0.5 inch mesh size allows more detritus to pass reducing the risk of weir blowout.

Upstream migrant traps were constructed with a 0.5 inch rebar frame, a wire mesh front and bottom, rubber coated wire mesh sides, 0.5 inch plywood hinged top, and 0.5 inch plywood back, (facing upstream) that were angled at a 45o downward to the substrate and trap bottom.  The trap door was placed downstream against 0.75 inch rebar anchored in the stream.  The traps were placed in a pool tail out area to decrease water velocity in the trap.  The weirs start on each side of the trap door and extend to the stream bank.

Downstream migrant traps were constructed very similarly to the upstream traps.  The traps were a rectangular box frame made out of 0.5 inch rebar.  Rubber coated hardware cloth was stretched around the rebar frame on all four sides and the bottom.  The top was hinged 0.5 inch marine grade plywood.  The traps were anchored to the stream bottom using steel fence posts and 0.75 inch rebar.  An eight inch (inside diameter) PVC pipe entered the upstream end of the downstream migrant trap above the water level in the trap.  The pipe was connected to an aluminum funnel located in the downstream end of the weir.  The funnel channels water into the pipe at an increased velocity forcing downstream migrants into the trap.

Traps were checked once daily.  Each time the traps were checked, any debris caught in the weir or trap was removed and inspections were conducted to identify needed maintenance.  All salmonids except bull trout that enter the traps were tagged with fingerling tags and released in the appropriate direction of the weir (upstream or downstream).  Tagged fish were weighed to the nearest gram and measured to the nearest millimeter (fork length) before being released.  Scale samples were taken to determine age structure.  Anal fin samples were collected from all bull trout captured and stored in 100% ethanol for genetic analysis.  Air temperature, water temperature, stream elevation (flow), and time of day were recorded at the time each trap site was checked.

In order to collect the minimum of one full year of trap data on all of the 11 selected tributaries, the trapping program continued through 1999 and will be completed in 2000.  The final results will appear in this year’s annual report.  These data will be analyzed to estimate the adfluvial spawning population that exists in the Box Canyon Reservoir watershed.  Additional information that is expected from the research is run timing of migratory fish, how much time do adults spend in the tributary system, timing of juvenile (> age 1) outmigrations, potential environmental stimuli causing migrations.  These baseline data will help fish managers identify areas for enhancement, restoration, and hypotheses for needed future research.

The collection of fish to be used in the migratory study within the reservoir began in late 1998 and continued into the spring of 1999.  The battery operational life of the transmitters is ( 439 days.  We are continuing to collect data from these tags through this year and the final results will appear in the 2000 annual report.  It is important to note that this study, as proposed, has not been designed as a statistical study; a specific hypothesis has not been developed, nor is one being tested.  This study is designed to understand baseline conditions of fish migration in BCR and determine the potential for entrainment below Box Canyon Dam.  The stated objectives of the study include:

· Estimate the extent of migration, gross fish movement, and migratory patterns of targeted fish species in BCR.

· Increased knowledge of the target species entrainment potential, if any, below Box Canyon Dam.

This radio-tracking research was conducted using coded radio transmitter as produced by LOTEK Engineering, Inc.  Investigations into tag type compared pulsed radio transmitters, coded transmitters, and sonic tags.  Coded radio transmitters were chosen because:

1. The 8.9 g coded tags would allow for a much quicker scan time of all transmitters, significantly reducing the chance that a fish would pass through the receiver’s field without being detected.

2. Due to the repetition rate of the distinct coded signal burst in the coded tags, operation life is comparatively longer than its respective pulsed tag transmitter, allowing the research to continue for a period of at least a year.

3. Pulsed radio tags also have the ability to record water temperature in real time with a larger tag.

The tag recommended for use in this research was the LOTEK MCFT-3EM, which weighs 8.9 grams (out of water weight).  Because tag weight should not exceed 2% of the fish’s body weight, each fish to be tagged had to be a minimum of 445g.  The recommended tag has a typical operational life of 376 days @ a 4 second burst rate, while the operational life would be increased to 439 days if programmed with a five second burst rate.  For this research tags have been programmed @ 5 second burst rate.

Additional tags that were deployed include the LOTEK FRT-4 pulsed tag with temperature transmitter and the LOTEK FRT-2 pulsed tag with temperature transmitter.  The life of these tags is temperature dependent.  The FRT-4 will last approximately 250 days at 200 C and weighs 16 g.  The FRT-2 will last approximately 1 year at 200 C and weighs 26 g.  This additional tag weight required minimum fish weights of 800 g and 1300 g respectively.  

Species selected for the research included brown trout (Salmo trutta), mountain whitefish (Prosopium williamsoni), westslope cutthroat, rainbow trout (O. mykiss), and largemouth bass (Micropterus salmoides).  The target sample size was 30 tagged individuals for each of the five species.  Sample sizes as presented were not intended to represent statistically valid sample sizes, but rather were reflective of distribution, abundance, and economics.  Nearly 82,000 fish were sampled by previous investigators in BCR (Ashe et al. 1990; Bennett and Liter 1991).  With the exception of largemouth bass (7.7% of sampled fish) and mountain whitefish (5.4% of the sample), the target species comprised < 1% of all fish sampled and have rarely been represented in the catch.  Additionally, mountain whitefish rarely, if ever, achieve the minimum weight of 445 g in the Reservoir system.  As a result collection efforts failed to capture the target number of individuals.

The method used to capture fish for tagging was electrofishing.  The Reservoir and tributaries to BCR were electrofished to secure fish to be fitted with transmitters.  The Reservoir provided the most likely source of adequately sized fish to be fit with radio transmitters for the study.  Electrofishing in the Reservoir below Albeni Falls Dam occurred only after temperatures had decreased to below 12o C, with 10o C being preferable.  This occurred by late October and early November.
Transmitters were surgically implanted in the body cavity of each species.  This procedure involved anaesthetizing each individual using 2 g Tricaine methanesulfonate (MS-222) in five gallons of water until gill movement stops.  The fish were then placed in a surgery cradle and a steady flow of anesthetic water is manually passed over the gills throughout the procedure.  A small incision (approximately 2 cm) was made anterior of the pelvic fins (distance depends on tag size and fish size), slightly off center of the ventral surface, below the ribs.  A smaller incision (approximately 2 mm) was made approximately 3 cm posterior of the initial incision and above the pelvic fins for the antenna to protrude from the body cavity (ensuring that fin activity will not be impacted by protruding antenna).  The tag antenna was passed into the body cavity via the initial incision and out the smaller incision.  The tag was then placed longitudinally within the body cavity.  Sutures were applied individually to the initial incision (usually 4) to close the wound.  Individual sutures were preferred so in the event of an unlikely knot failure the wound will not completely open up.  The smaller antenna incision required one suture to close.  Immediately after the procedure was complete, the fish was placed back in freshwater and moved back and forth until it was completely revived, at which point it was released as near the capture site as possible.

One mobile receiver was deployed at least once weekly.  The mobile receiver scanned the reservoir for tagged fish either by car or boat.  A fixed receiver with a data logger was located below the spillway of Box Canyon Dam to record any fish passing downstream of the dam and to monitor potential entrainment.  Another antenna was deployed downstream of the spillway antenna and was wired directly into the data logger.  This allowed tracking of those fish, which moved downstream from the dam.

We further realized in our initial analysis of existing data, that a significant amount of data had been collected on fish assemblages throughout the Spokane River System; however, this data was not available to managers.  Dr. Allan Scholz of Eastern Washington University was subcontracted to compile the existing Spokane River fisheries information and provide a report on the findings.  Compilation and synthesis began in 1998 and continued through 1999.  The final results and report are expected to be submitted to the project for inclusion and publication in the 2000 annual report to BPA.

1999 ($405,000) was the first full year of field data collection.  Existing data was generally confined to the mainstem Columbia, its larger tributaries (Spokane River and Pend Oreille River above Box Canyon Dam) and the larger inland lakes (Figures 2 and 3).  Barely 5% of the streams had been surveyed to determine population composition and of those 5% surveyed, 10 have been found to contain bull trout.  Many of the small – medium sized inland lakes have extensive artificial production numbers and creel surveys but only 15% have even the most basic water quality and primary productivity data.

To aid in comparability with previously collected data and future data collected from sources outside this project, we decided to adopt the most extensively used criteria and methodologies as our own standards for collection.  We also determined that we would need to develop a list of minimum types of essential data that would constitute a complete baseline assessment for any given waterbody.  The list needed to be inclusive enough to allow management decisions to be made from the data collected.  The agreed upon criteria for assessment completion were as follows:

I
Fish

a) Species present and population composition.

b) Relative densities

c) Size/age structures

d) Migration

e) Artificial production (stock, numbers, locations and affect on native stocks)

II. Habitat

a) Lakes/Reservoir

1) Water Quality (temperatures, DO and secchi transparency readings)

2) Productivity (phytoplankton, zooplankton and macroinvertebrate general composition and abundance)

3) Macrophyte general composition and percent coverage.

b) Streams

1) Water Quality (temperatures and flows)

2) Physical Characteristics (gradient, pool/riffle ratios, average widths and depths, amount of large woody debris, substrate composition and % embed of substrates).

The stream habitat survey methodology contains four facets: transect surveys, reach overviews, interreach comparisons and fish surveys.  Snorkel surveys and electrofishing are used to determine fish population densities and age class distribution for all salmonid populations within each stream and are combined with the interreach comparisons to draw conclusions on the effects of degraded habitat quality and non-native salmonids on native salmonid species.  Results are used to aid in more informed restoration recommendations.  The stream and fish population survey methodology adopted by this project is similar to that developed by Espinosa (1988) and further revised by Huntington and Murphy (1995).  The methodology is also used by the Kalispel Resident Fish Project and is described in detail in their annual reports (1995-1999).

Habitat surveys are broken into two components 1) transect surveys and 2) reach overview surveys.  Transect surveys are the division of the stream into 90m segments.  Primary pools, spawning habitat and acting woody debris counts are collected for the entire length of each 90m segment.  The remainder of the habitat quality parameters such as habitat type, substrate, and embeddedness are collected at the end of each 90m segment (the actual transect site).  This method allows for a number value to be assigned to each habitat quality parameter.  Reaches are defined by stretches of stream with common gradient, substrate and vegetation.  Breaks between two homogeneous areas define a new reach.  Reach overview surveys are the visual observation and description of variables occurring within each reach.  Each reach is permanently marked and flagged using aluminum tags and flagging as a reference point for long-term monitoring.

Fish density estimates are collected using standard snorkel survey techniques (Espinosa 1988).  Sampling is conducted during the period from July 15 through September 15.  Population density is addressed by number, size (age class) and species of fish per 100m2.  The standard size/age classes for salmonid species were determined according to Espinosa (1988).  Lengths of stations are 30 meters and selected so that beginning and ending points for stations never bisect pool habitat.  Fish stations are permanently marked and flagged using aluminum tags and flagging.

The methodology used to determine lake ecology is a combination of WDFW Sampling Guidelines for Washington State Standardized Pond and Lake Surveys (Bonar, et al. 1999), Lake Roosevelt Monitoring Program #199404300 and EPA guidelines.  Again, their selection was based on their extensive past, current and future use.  Parameters to be measured and methodologies of collection are summarized as follows:


Time
Intensity
Method
Literature

Temperature/

DO 
Spring, Summer, Winter
Minimum 3m intervals or 1m intervals to thermocline. Small lake and reservoir – 1 site


Hydrolab, etc


Secchi Disk

(TSS)
Spring, Summer, Winter
@ temp/DO profile site (m)


Secchi Disk


Phytoplankton
Spring, Summer
3 tows/site

Small lake and reservoir – 1 site

Chlorophyll a.  Preferred identity to order or genus.
Integrated Core Sample (gated hose)
Carlson and Simpson 1996

EPA pg 6-5.APHA 1992

Zooplankton
Spring, Summer
3 tows/site

Small lake and reservoir – 1 site

Identify 100 organisms to family or species; measure Daphnia


Vertical Tows

Wisconsin Net (80(m)
Underwood and Shields 1996

Periphyton 
Summer
Small lake and reservoir -  1 site


Slides/freezing
Bahls 1993

Gerritsen and Bowman 1994 (undisturbed reference lakes)



Fish
Spring, Summer, Fall
See WDFW “Sampling Guidelines for Pond and Lake Surveys”.  Identify, measure length and weight of fish.


Gill Nets, Electroshocking, Seining.  See WDFW sampling guidelines
Bonar et al. 1999

Gear Combination – EPA

Addn’l field methods – Karr 1986

Macro

invertebrates
Late Summer or

Early Spring (before adult emergence)
Preferred sampling in sublittoral zone.  Sampling gear depends upon substrate.  100 individuals identified to family


Hester/Dendie Plate

Rock/ gravel – Dome Sampler

Sand  - Peterson or Van Veen

Mud - Ponar

Clay – Peterson or Van Veen
Underwood and Shields 1996

Submerged Macrophytes
Late Summer
Identify species present.

Calculate % coverage


Drags (rake)

Ocular Estimate (aerial photos)

Boat Survey
Trebitz et. al. 1993

Crowder and Painter 1991

Orth and Moore 1983

EPA

The fish population assessment objective is to estimate the species of fish present and estimate their relative densities.  The objective will be accomplished via sampling all habitat types and calculating density statistics, including but not limited to species composition and catch-per-unit-effort (CPUE).

Sampling will occur seasonally (spring, summer, and fall).  The shoreline of the lake/reservoir will be divided into 400 meter transects.  The pelagic area of the reservoir will be divided into 400 meter transects, along the center of the reservoir.  A simple random sampling design will be used when sampling small lakes and reservoirs.  When sampling large or complex water bodies, a proportional stratified sampling design will be used for littoral sampling.  Stratified random sampling usually increases the quantity of information for a given cost, when compared to simple random sampling (Mendenhall et al. 1971).  Proportional allocation of effort will be used because the strata variances will not be known prior to sampling (Mendenhall et al. 1971).  The reservoir will be stratified into reaches, which will be determined by dividing the reservoir into stretches with relatively homogeneous physical habitat, such as water velocity, width, slope of the shoreline, and substrate.  Each transect to be sampled will be randomly selected, using a random numbers table or computerized random numbers generator.

The number of transects to be sampled was arbitrarily selected because these assessments are considered baseline and strata variances are not available for calculation of the sample sizes needed to obtain estimates of CPUE with predetermined levels of confidence and precision.  The baseline investigations will provide mean CPUE’s and associated variances for each species of fish collected, in each gear type, stratum, and lake/reservoir.  The baseline data will allow for accurate calculation of adequate sample sizes for future investigations.

We will sample 10% of the shoreline of each reach by electrofishing during each sampling occasion.  Electrofishing will be conducted with a Smith-Root 5.0 GPP electrofishing boat and will be conducted at night, beginning at dusk, unless flows are too high.  Each electrofishing transect will be 600 seconds in duration.  Standard electrofishing settings will be pulsed DC current (120 pulses per second) with the voltage adjusted to produce 3-6 amps (Reynolds 1989).

The shoreline of each reach will be sampled with horizontal sinking gillnets at a ratio of 1 net night (approximately 12 hours) for every 2 electrofishing transects. Horizontal gillnets will be set perpendicular to the shoreline, with the smallest mesh closest to shore.  The horizontal gillnets will be 2.44 x 60.96 meter experimental monofilament nets and will have four 15.24 meter panels with square mesh sizes of 1.27, 2.54, 3.81, and 5.08 cm, respectively.

Pelagic sampling will be conducted with vertical gillnets.  Four vertical gillnets (2.44 x 29.87 meters), one of each mesh size (1.27, 2.54, 3.81, and 5.08 cm square), will be set at the surface in each reservoir reach, during each sampling period.  In reaches where the reservoir is deeper than 45.72 meters, an additional horizontal sinking gill net will be set to sample the bottom of the deep-water areas.  All nets will be set in the late afternoon and retrieved the following morning.

Each fish collected will be identified and recorded.  The total length of each fish will be measured to the nearest millimeter.  All fish will be weighed to the nearest gram.  Five scale samples per 1 cm length group will be obtained from all game fish (Bonar et al. 1999).

With standard data collection criteria and methods developed, we continued data collection to fill the identified gaps.  The adfluvial trapping program and radio-telemetry study continued in the Box Canyon reach of the Pend Oreille River, collection of fish habitat/water quality baseline data began in the streams and lakes on and around the Spokane Indian Reservation, and a microsatellite DNA-based analysis of the population structure of cutthroat trout in the Pend Oreille Basin was completed.  Below is a summary of the interim results collected on the two ongoing studies and the final results for completed studies in 1999.  Complete results and discussion can be found in the Resident Fish Stock Status Above Chief Joseph and Grand Coulee Dams 1999 Annual Report to BPA.

Non-native brook trout and brown trout constituted 86% of the salmonids caught in either upstream or downstream traps (1211 total salmonids captured).  Cutthroat trout constituted just over 3% (39 fish total) of the total salmonid capture.  Of the 39 cutthroat, only 6 fish ( 100mm were caught in upstream traps.  These interim results would seem to suggest very limited adfluvial migration with respect to cutthroat.  Only one bull trout has been captured that was likely entrained through Albeni Falls Dam from the Lake Pend Oreille system into the Box Canyon Reservoir.  It was a large gravid female with an adipose clip, only Trestle Creek in the Lake Pend Oreille system has any known studies collecting fin clips from bull trout (Chip Corssi, IDFG pers. Com.).  The virtual absence of the two native salmonids in the trapping data suggests that the reservoir and its tributaries are two separate systems with little connectivity for native salmonids.

The radio-telemetry study plan called for six different species of fish (brown trout, westslope cutthroat trout, rainbow trout, largemouth bass, mountain and lake whitefish) to be implated with transmitters.  Initial plans called for 25-30 fish of each species to be implanted; however, after six months of intense field efforts only brown trout and largemouth bass populations yielded enough fish over the size limitation ((1lb.) to approximate the desired number of tagged fish.  Brown trout moved actively throughout the reservoir and seemed to be found in or around the cooler tributaries as reservoir temperatures approached 18° C in late summer.  Bass movement was also fairly active and seemed to transition from shallow vegetated areas for spawning to deep dense submerged aquatic macrophyte beds within the main body of the reservoir.  The limited number of large adult salmonids able to be captured for this study, with the exception of brown trout, is further evidence that the reservoir and its tributaries act as independent systems for native salmonids.  Brown trout may be the only species of significant numbers that actively use both reservoir and tributary habitat.

Fin clips were submitted to the WDFW genetics labs from cutthroat samples in 8 different tributaries in the Pend Oreille basin.  Microsattelite DNA was extracted for comparison with two hatchery strains (Twin Lakes and Kings Lake) of westslope cutthroat trout.  These two stocks have been the most widely used sources of cutthroat brood stock for local hatchery operations (Crawford, WDFW, 1979).  Microsatellite DNA analysis indicated that each population of cutthroat trout was genetically distinct and had no influence from the hatchery stocks, with the exception of fish sampled from Slate Creek (Shaklee and Young, 2000).  The Slate Creek population had been greatly influenced by the King’s Lake stock.  Because of the substantial level of population differentiation observed among the remaining seven populations in the Pend Oreille drainage, we recommend that management and conservation actions focus at the level of individual streams in order to maintain the productivity and genetic character of the existing stocks of cutthroat trout.  These results continue to suggest that the tributaries and reservoir are two independent systems, with the exception of the brown trout population’s use of both systems.

A fish and habitat survey of Sand Creek on the Spokane Indian Reservation showed similar limitations to naturally reproducing native species as many of the tributaries sampled in the Pend Oreille drainage (Kalispel Resident Fish Project 1995-98).  Limited spawning gravel, due to high rates of substrate embeddedness in sand/silt mixture, and native populations in competition with or being replaced by non-native brook trout.  While no historical data exists on native fish populations in Sand Creek, other local streams that have similar characteristics were documented to have native rainbow populations.  Only brook trout were found in the 1999 sample throughout the entire stream.

In 2000 ($421,000) we completed the adfluvial trapping study and the radio-telemetry study for the Box Canyon Reservoir.  We continued to fill identified data gaps on the Pend Oreille basin by completing a fish, habitat and water quality assessment of Boundary Reservoir and its associated tributaries, with a cash cost-share of $23,000 from Seattle City Light.  We also began the baseline assessments of the 50 lakes within the basin, with an EPA cash cost-share of $5,000.  Baseline assessments for additional streams on the Spokane Indian Reservation were also completed.  The data generated from these assessments is currently being entered and analyzed to be submitted in the 2000 annual report to BPA.

We are continuing to work with Dick O’Conner (WDFW data resources and Streamnet representative) on data exchange formats and meta-data tables/data dictionaries for existing data incorporation into the Streamnet site.  All existing data is currently stored in the project’s centralized data storage/analysis system and data collected to fill the identified gaps is submitted with each annual report to BPA.

To date this project has augmented its annual budgets with cash cost-sharing in the amount of $276,700 from sources such as: Kalispel Natural Resource Department, Pend Oreille Public Utility District #1, Seattle City and Light, Duke Engineering and Services and EPA grants.  In-kind contributions exceed $500,000 for man-hours and shared resources.  Cost sharing at this scale allows the project to keep its budget relatively low while still providing tremendous benefit to the region’s managers.  Part of the project’s success, in its brief history, has been that it is providing an essential management tool, while minimizing the financial constraints of other valuable projects in the area.  The most notable limitation to the future success of the project would be a break down in the coordination that to this point has produced across the board resource and financial assistance.
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Figure 2. Available fish population data.
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Figure 3. Available habitat/water quality data.

f. Proposal objectives, tasks and methods

The Joint Stock Project is being proposed as a research/monitoring project.  Research, traditionally, is experimental testing of hypotheses generated from existing knowledge of a particular problem.  The problem identified in the blocked area is a critical shortage of baseline information, eliminating the possibility of forming hypotheses.  We are proposing descriptive research rather than experimental research, thus, hypothesis-testing research is not proposed herein.  Hypothesis-testing studies will be recommended in future proposals based on descriptive research findings.  The objectives and tasks outlined in this proposal focus on baseline data collection that will allow managers the ability to form and test legitimate hypotheses.  The objectives for the project are:

1) Utilize existing data and ongoing research in order to compile a complete inventory of the baseline conditions of resident fish stocks and habitat in the blocked area.

2) Use the centrally stored and managed data collection to cooperatively manage the blocked area as a system.

Objective 1. Utilize existing data and ongoing research in order to compile a complete inventory of the baseline conditions of resident fish stocks and habitat in the blocked area.

This objective specifically addresses program measure 10.8B.26 but its completion has far greater reaching benefits than a single program measure.  A complete catalogue of the fish species and their habitats truly affords the ability to protect, enhance and forecast mitigation closure.  This comprehensive assessment is all inclusive to the species and habitats assessed; therefore, its benefits are all inclusive to fisheries as a whole.  This objective is also consistent with virtually every subbasin summary submitted in the blocked area where the words protect and enhance are used.  The tasks associated with this objective will not vary significantly for the life of the project; however, the waterbodies where those tasks are preformed will.  The results of these investigations will be reported annually to BPA and incorporated into the centralized database.  From these results the managers will be able to make more informed decisions as to specific species and waterbodies and to the system as a whole.

Tasks:
1) Determine species present and estimate relative densities of fish in the remaining unsurveyed tributaries to Box Canyon Reservoir.

2001-2005

2) Conduct habitat assessments in the remaining unsurveyed tributaries to Box Canyon Reservoir.

2001-2005

3) Determine species present and estimate relative densities of fish for the 50 fish bearing lakes in the Lower Pend Oreille Basin.

2001-2006.

4) Conduct habitat and productivity assessments for the 50 fish bearing lakes in the Lower Pend Oreille Basin.

2001-2006

5) Determine species present and estimate relative densities of fish in the Little Spokane River and its tributaries.

2001-2002.

6) Genetic characterization of potentially native salmonid populations in the Little Spokane River and its tributaries, using non-lethal nuclear DNA techniques.

2001-2002.

7) Determine species present and estimate relative densities of fish in Nine Mile Reservoir of the Spokane River.

2002.

8) Genetic characterization of potentially native salmonid populations in Nine Mile Reservoir, using non-lethal nuclear DNA techniques.

2002.

9) Determine species present and estimate relative densities of fish in Latah Creek and its tributaries.

2003-2004.

10) Genetic characterization of potentially native salmonid populations in Latah Creek and its tributaries, using non-lethal nuclear DNA techniques.

2003-2004.

11) Determine species present and estimate relative densities of fish in Deep and Coulee Creeks.

2004.

12) Genetic characterization of potentially native salmonid populations in Deep and Coulee Creeks, using non-lethal nuclear DNA techniques.

2004.

13) Conduct habitat and fisheries assessments in waterbodies on the Spokane Indian Reservation.

2001-2004.

14) Conduct habitat and fisheries assessments in coordination with the Lake Roosevelt White Sturgeon Restoration Project.

2002-2004.

15) Continue to coordinate with other ongoing and proposed projects to incorporate their data into the centralized database.

While the tasks appear to be scattered randomly across the landscape, they are in fact part of a systematic approach to complete the baseline assessments drainage by drainage.  The Kalispel Tribe will focus on the most eastern drainage, the Lower Pend Oreille.  Tasks 1 and 2 and their timelines are specifically mentioned in the Lower Pend Oreille Subbasin Summary and will be completed in cooperation with the Kalispel Resident Fish Project.  The completion of the first four tasks will rap-up a complete baseline assessment for the Lower Pend Oreille.  Tasks 5-13 are designed to fill missing data sets on the Spokane River system.  The WDFW will conduct assessments from eastern end of the Spokane system moving west, while the Spokane Tribe will conduct assessments from the mouth moving east.

Objective 2. Use the centrally stored and managed data collection to cooperatively manage the blocked area as a system.

This objective helps to alleviate some of the imperfections of past management activities.  Management decisions can be made from known assemblages and habitat conditions.  Collective management strategies for the system will help to ensure that independent strategies in direct opposition with each other will not occur.  This cooperative structure will also provide the forum for multi-jurisdictional management of a resource that knows no jurisdicitional bounds.

Tasks:
1) Maintain-update the common GIS/database system

2) Develop and apply standard codes and georeference information to Blocked Area data in order to convert and exchange data with project participants and the StreamNet Project Online Database.

3) Attend training, conferences or symposia to keep current in ecosystem analysis and management, ensuring the project is performing at the highest possible level.

4) Continue annual meetings with blocked area managers to discuss project progress and direction.

Methods:

The methodologies for the collection and analysis of data for the proposed investigations are the same as those summarized and cited in the Project History (section e) of this form.  All streams, lakes and reservoirs will be assessed using the standardized sample criteria and protocols.  The methodologies in their entirety will reappear in each annual report to BPA.  The base maps of waterbodies containing fish and habitat/water quality data (or not) will also be updated and resubmitted annually to BPA.  This will allow both BPA and the managers to monitor what assessments have been completed and what remains.

g. Facilities and equipment

The project has leased a centrally located office in downtown Spokane that houses the GIS/database analysis system, database manager and project manager and is accessible to all project participants.  Office space and vehicles are also leased in part by this project to accommodate personnel working on this project for each individual agency participating.  Each agency participating in the project has had a computer purchased by the project with ear-marked dollars in the budget for annual software upgrades and rotational computer replacement.  Samples collected requiring lab analysis (e.g. zooplankton, phytoplankton etc.) are sent to Eastern Washington University.  All other major facilities and equipment (e.g. electrofishing boats, genetics labs, sampling gear etc.) used in this project have come from other ongoing projects.


The only additional high cost item to be purchased during this funding cycle is a drift boat electrofishing setup (( $20,000).  As I mentioned before, for lake and reservoir sampling we have had and will continue to have access to the Kalispel Tribe and Spokane Tribe electrofishing boats.  However, neither of these boats are designed for the shallow riverine conditions found in the Little Spokane River, the Colville River, the Kettle River etc.
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Section 10 of 10. Key personnel


The Kalispel Tribe of Indians are the lead entity and technical contact for the project; however, this project has been designed to be jointly managed by the blocked area managers collectively.  Each manager is equally responsible for the planning, development and implementation of the project.  All investigations collecting baseline data throughout the blocked area are coordinated, supervised or conducted by the individual managers within their own local areas of influence and interest.  Each of the management agencies have therefore become the key subcontractors for the planning, development and implementation of the project.

Kalispel Tribe of Indians

Neil Lockwood

Project Manager (1 FTE)

Kalispel Tribe of Indians

(509) 445-1147


Coordinate the planning and implementation of the project with all participating agencies.  Update region wide contacts to facilitate data exchange.  Complete all administrative requirements for the project.  Conduct field research to fill identified data gaps in the Pend Oreille Subbasin.

Education:

BS with an emphasis in Zoology and Botany.

Eastern Washington University 1995.

Employment:

1995-1996 Washington Department of Fish and Wildlife Biotech to the Kalispel Resident Fish Project.  Responsible for fish and habitat assessments, enhancement recommendations, implementation of recommendations and monitoring and evaluating the results.

1996-1998
Kalispel Tribe of Indians Project Manager for the Kalispel Resident Fish Project.  Responsible for project planning and implementation and administrative requirements.

Recent Publications:

Lockwood, N.W. Jr. In Press. Resident Fish Stock Status Above Chief Joseph and Grand Coulee Dams project 1999 annual report. Report to U.S. Department of Energy, Bonneville Power Administration, Division of Fish and Wildlife, Contract Number 97-BI-35900.

James William LeMieux
GIS/database Manager (1 FTE)

Kalispel Tribe of Indians

(509)445-1147

Responsible for developing and maintaining geospatial and tabular databases related to fisheries habitat and population information.  Scope of project includes all lands within the Columbia River basin above Chief Joseph dam adjacent to or within the state of Washington.  Responsible for maintaining the GIS system hardware/software and related network

Education:

BA Geography - August 1988

Eastern Washington University
Minors: Geology, Environmental Studies

Employment:


1996-1998
Information Specialist Spokane Tribe of Indians.

-Midnite Uranium Mine Project

Responsible for GIS analysis and output relating to impacts on or from the Midnite Uranium Mine and Ford mill site.

-Spokane Tribal GIS Program

Responsible for developing and administering a Natural Resource based Tribal and BIA wide Geographic Information System.  Responsible for developing GIS based products such as maps and databases for inventory and analysis by resource managers.

1991-1996
GIS Analyst Confederated Tribes of the Umatilla Indian Reservation

-Parcel Conversion Project

Responsible for developing and implementing a digital parcel layer for the Umatilla Indian Reservation.  Wrote AML to convert BLM GCDB coordinate file into ARC/INFO Point coverage for coordinate base.  Developed conversion methodology for County parcel files and BIA property titles.

-Non-Point Source Pollution Project

Developed procedure to convert EPA STORE-IT coordinate database into ARC/INFO point coverage.  Developed watershed hydrologic unit layer for the Umatilla basin.

-Land Acquisition Project Built parcel packets utilizing County tax maps in ARC/INFO for individual target tracts.

1990-1991
Natural Resources Technician.  Confederated Tribes of the Umatilla Indian Reservation

Indian Lake water quality study

Hydro well monitoring

Water/Zoning permit processing

1989-1990
Physical Science Technician.  U.S. Bureau of Mines, Western Fields Operation Center.

Mineral Survey of Toyabe Range, Toyabe National Forest, Nevada.

Mineral Survey of Trinity Mountains, Boise National Forest, Idaho.

Washington Department of Fish and Wildlife

Jason G. McLellan

Fish and Wildlife Biologist 2 (1 FTE)

Washington Department of Fish and Wildlife
Education:

The University of Montana, Missoula, B.A. Biology, 1995.

Eastern Washington University, Cheney, M.S. Biology, 1998.

Employment:


1999-present
Fish and Wildlife Biologist 2, Washington Department of Fish and Wildlife, Spokane, WA.  Conduct baseline fisheries and habitat investigations in the blocked area behind Chief Joseph and Grand Coulee Dams.  Plan, implement, and report on baseline fisheries and habitat assessments.  Specific duties include sampling fish using a variety of techniques, measuring and weighing fish, collecting tissue samples for genetic analysis, scale analysis, measuring and describing physical and chemical habitat, and report writing.  Coordinate sampling with other project participants, as well as other research groups in the project area.  Establish project goals and objectives, standardized sampling protocols, and standardized data management in cooperation with other project participants.  Determine budget requirements for the WDFW project within the JSAP, and negotiate funding with other project participants.  Attend all JSAP meetings and regional meetings as required.  I have expertise in planning, conducting, and reporting on assessments of fish population status.  Experienced in a variety of fish collection techniques, including: boat and backpack electrofishing, gill netting, trap netting, and snorkeling.  I am experienced in fish identification, and collection of biological data, such as length, weight, scales, and tissue samples.  I also have expertise in data analysis, including statistics, fisheries related indices, and mark-recapture experiments.  I have collected and analyzed data related to limnology, primary and secondary productivity, and stream and reservoir habitat.

1998-1999 Research Associate/Fish Biologist, Eastern Washington University

1997-1998
Graduate Research Assistant, Eastern Washington University

Recent Publications:

McLellan, J.G., H.J. McLellan, and A.T. Scholz. 2000.  Assessment of the Lake Roosevelt walleye population. 1999 Annual Report.  In prep. by Eastern Washington University Fisheries Center for Bonneville Power Administration, Portland, OR.  In:  Spotts, J., J. Shields, K.D. Underwood, and T.A. Cichosz. In prep.  Lake Roosevelt fisheries and limnological research.  1999 Annual Report.  Prepared by Department of Natural Resources, Spokane Tribe of Indians for Bonneville Power Administration, Portland, OR.
McLellan, J.G.  2000.  Preliminary Assessment of Boundary Reservoir and genetic characterization of cutthroat trout in the lower Pend Oreille River Basin.  1999 Annual Report.  Prepared by Washington Department of Fish and Wildlife for Bonneville Power Administration, Portland, OR.  In:  N. Lockwood.  Joint Stock Status behind Chief Joseph and Grand Coulee Dams.  1999 Annual Report.  Prepared by Department of Natural Resources, Kalispel Tribe of Indians for Bonneville Power Administration, Portland, OR.

Tilson, M.B., A.T. Scholz, and J.G. McLellan.  1999.  Lake Roosevelt kokanee coded-wire tag investigations. 1998 Annual Report.  Prepared by Eastern Washington University Fisheries Center for Bonneville Power Administration, Portland, OR.  In:  Spotts, J., J. Shields, K.D. Underwood, and T.A. Cichosz. In prep.  Lake Roosevelt fisheries and limnological research.  1998 Annual Report.  Prepared by Department of Natural Resources, Spokane Tribe of Indians for Bonneville Power Administration, Portland, OR.
McLellan, J.G., H.J. Moffatt, and A.T. Scholz.  1999.  Assessment of the Lake Roosevelt walleye population. 1998 Annual Report.  Prepared by Eastern Washington University Fisheries Center for Bonneville Power Administration, Portland, OR.  In:  Spotts, J., J. Shields, K.D. Underwood, and T.A. Cichosz. In prep.  Lake Roosevelt fisheries and limnological research.  1998 Annual Report.  Prepared by Department of Natural Resources, Spokane Tribe of Indians for Bonneville Power Administration, Portland, OR.

McLellan, J.G., A.T. Scholz, H.J. Moffatt, and B.J. Tucker.  1998.  Walleye (Stizostedion vitreum vitreum) population dynamics in Lake Roosevelt, Washington, 1997. 1997 Annual Report.  Prepared by Eastern Washington University Fisheries Center for Bonneville Power Administration, Portland, OR.  In:  Cichosz, T.A., J. Shields, and K.D. Underwood. in prep.  Lake Roosevelt fisheries and limnological research.  1997 Annual Report.  Prepared by Department of Natural Resources, Spokane Tribe of Indians for Bonneville Power Administration, Portland, OR.

RICHARD J. (DICK) O’CONNOR

Information Technology Applications Specialist 5

Washington Department of Fish and Wildlife

Education:
Ripon College, Bachelor of Arts in Mathematics and Science; Secondary School Teaching Certification, 1975.

University of Washington, Master of Science in Fisheries Population Dynamics, 1977.

Thesis: Ocean Growth, Mortality, and Maturity of Columbia River Fall Chinook Salmon
Current Employer and Responsibilities:
1977-present
Washington Department of Fish and Wildlife.

 Manage the Biological Data Systems (BDS) Unit of the Fish Program’s Science Division.  The purpose of this Unit is to develop the full range of computer-based strategic information systems and related analytical tools that are needed to successfully implement fish harvest management, production, and applied research measures that will maximize long-term net fish resource benefits to the state of Washington.

1998-present
Participant in the Joint Stock Project assisting in data consolidation, format exchange and technical advisor.

Expertise:
1) Salmonid stock management techniques and issues; 2) Database design, construction and maintenance; 3) Computer program design, construction, and maintenance; 4) Computer hardware and software troubleshooting and repair; 5) Project management; 6) Staff supervision

Publications/Activities:
Data systems development. 18 years experience assessing user needs, designing, constructing, testing, and deploying computer systems for professional fish managers in WDFW.

Database development: 23 years experience assessing user needs, designing, constructing, and maintaining datasets and database systems for professional fish managers in WDFW.

Region-wide data sharing projects: 18 years experience developing fish data exchange formats and common systems for West Coast states and British Columbia through the PMFC/PSMFC Committee on Anadromous Fish Marking and Tagging, the Pacific Salmon Commission Data Sharing Committee’s Standing Work Group on Data Standards, and the Northwest Power Planning Council’s CIS/StreamNet Project.

Spokane Tribe of Indians

Brian Crossley

Fisheries Biologist/Project Manager (1 FTE)

Spokane Tribe of Indians

(509) 258-9217

Education:

BS in Fisheries Resource Management and Wildlife Resources 1998


University of Idaho.

Employment:
1999-Present
Assisted in development of standard sampling designs to assess fish and habitat assemblages.  Plan, implement and report on investigations in the blocked area.  Supervision and coordination of investigations being conducted in and around the Spokane Indian Reservation.

1999
Experimental Biology Aide.  Oregon Department of Fish and Wildlife.  Assess the survival and travel time of outmigrating juvenile salmonids.

1998
Fisheries Technichian.  Idaho department of Fish and Game.  Conducted habitat surveys and improvement monitoring.  Co-authored a proposal based on the analysis to be presented at an interagency meeting.

1997
Lab Technician.  University of Idaho.  Determined salmonid age classes from scale samples.  Stomach content analysis.  Developed and distributed work for public information.

1995-1997
Biological Technichian.  USFS, Payette National Forest.  Conducted fish and habitat surveys and trained co-workers in collection methods.  Assessed livestock impactto water quality, stream quality, cobble embeddedness, macroinvertebrate diversity and composition.

Colville Confederated Tribes

Fisheries Biologist 1 (1 FTE)

Colville Confederated Tribes


This position will be filled beginning in contract period 2001.  The general description and responsibilities for the position is as follows:


2001
Purge and consolidate the Tribal Fish and Wildlife Division, Tribal Environmental Trust and Tribal Water Quality Division databases (both electronic and hard-copy) into acceptable database formats for inclusion into the centralized database maintained by the Joint Stock Assessment Project.  The position will also represent the Colville Tribe in technical and public meetings regarding this project.


2002-2004
The Colville Tribes Sub-Contract will provide man-power (1 FTE and support) to participate and coordinate in the development and implementation of the Lake Roosevelt White Sturgeon Restoration Plan currently planned in the Inter-Mountain Province (project # 199502700).  This position will be an active participant in the development of the restoration plan, working closely with the Upper Columbia River Sturgeon Recovery Team (including subcommittees for genetics, research/management, flows and water management, aquaculture and habitat restoration).  This position will also work actively with biological survey crews in collection and analysis of identified data gaps in and around the Colville Reservation.
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