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a. Abstract 
The Lake Roosevelt Fisheries Evaluation Program (Evaluation Program) addresses measure 10.8B.5 of the NWPPC's 1994 Fish and Wildlife Program.  The goal of the Evaluation Program is to scientifically scrutinize Lake Roosevelt mitigation projects working towards the achievement of fishery management objectives.  Evaluation Program objectives are to:  1) monitor and evaluate angler harvest success of hatchery and wild fisheries within Lake Roosevelt; 2) monitor, evaluate, research and model the Lake Roosevelt ecosystem; 3) based on best available science, recommend fishery management actions and hydro-operations which has the highest probability of resulting in the achievement of fisheries management objectives; and 4) assess the reasonableness of current fisheries management objectives.  Tasks of the Evaluation Program include but are not limited to the following.  Tagging studies of hatchery kokanee, and rainbow trout to assess hatchery fish performance.  Creel surveys to estimate angler success, and hatchery fish contribution to the fishery.  Mobile hydroacoustics to estimate pelagic fish temporal-spatial distribution, and density in relation to lake physiochemical, and other indices.  Walleye population and feeding behavior studies to identify predator-prey relationships.  Littoral habitat inventories, and fish use studies to determine effects of lake drawdown on littoral fish caring capacity.  Zooplankton and benthic macroinvertebrate studies to estimate fish food availability, and identify effects of hydro-operations on food availability.  Fish growth and diet studies to determine importants of various food items.  Conduct lake physiochemical, phytoplankton, and periphyton studies to determine zooplankton and macroinvertebrate population potential.  Compile weather, hydro-operation, physiochemical, phytoplankton, periphyton, macroinvertebrate and zooplankton data to run CE Qual, a “bottom up” model, able to predict physiochemical, and lower trophic level production based on hydro-operations.  Compile physiochemical, zooplankton, spatial-temporal fish distribution, fish diet, and other fishery indices to run a Wisconsin Bioenergetics a “top down” model.  Use models to meet Evaluation Program and fisheries management objectives.

b. Technical and/or scientific background
In 1939, Grand Coulee Dam permanently blocked anadromous fish from 1,140 lineal stream miles of anadromous fish spawning and rearing habitat in the upper Columbia River.  This caused the extinction of upper Columbia River chinook, coho, sockeye, and steelhead, which collectively accounted for adult fish runs of approximately 1.1 million fish annually (Scholz et al.  1985).  Grand Coulee Dam was constructed without a fish ladder or other means of conveying fish above it, because biologists and engineers of the time did not believe it was possible to move fish above the 370 feet high dam (Fish and Hanavan 1948).  Grand Coulee Dam also backed up water, inundating 151 river miles of the upper Columbia River, which created the reservoir called Franklin D. Roosevelt (Lake Roosevelt, figure 1). 
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Figure 1.  Map of Lake Roosevelt.

Without a doubt, Grand Coulee Dam instantaneously disrupted the natural ecology of the upper Columbia River.  The dam changed the upper Columbia River from lotic to lentic habitats causing further extinctions of resident redband, cutthroat, and bull trout  (Bryant and Parkhurst 1950; Earnest et al. 1966).  The loss of wild indigenous anadromous and resident fishes along with major environmental changes resulted in a substantial ecosystem perturbation to the Lake Roosevelt area.  This once salmonid-based ecosystem became a predominantly cyprinid, centrarchid and catostomid-based system, with remnant populations of redband trout and residualized land locked sockeye salmon or kokanee (Gangmark and Fulton 1949).  

By the 1960’s, fishery surveys indicated an abundant population of kokanee salmon in Lake Roosevelt, with anglers harvesting large numbers from the forebay.  Snyder (1967) found kokanee comprised 99% of gill net and purse seine samples in the forebay, demonstrating favorable ecological conditions for kokanee in Lake Roosevelt at this time.  The relative abundance of rainbow trout was approximately 1% through out the lake.  Walleye were planted into Lake Roosevelt during the early 1960’s, and were viewed as a beneficial predator capable of regulating kokanee abundance (Snyder 1967).

By the mid to late 1970’s, the walleye fishery had gained in popularity, and harvest regulations were implemented (Nelson 1975).  Kokanee abundance was declining during this same time period, prompting a review of factors limiting their production.  Stober et al. (1977) concluded that the recent decline in kokanee abundance was attributable to the impact of annual drawdown regimes on reproductive success.  During this same period, Grand Coulee Dam was retrofitted with a third powerhouse, which went on line in 1975 and doubled the turbine hydro-capacity of the dam.  Stober et al. (1977) also evaluated the effect of the third powerhouse on the kokanee population and concluded the dam penstocks were positioned to cause significant entrainment of kokanee.  Rainbow trout abundance still remained at approximately 1% of the gill net surveys.

By the early 1980’s walleye had become the predominant fishery in Lake Roosevelt  (95% of the creel; Harper et al. 1980) while kokanee populations continued to decline.  Beckman et al. (1985) examined factors limiting kokanee salmon and rainbow trout production, and determined that tributary spawning habitat within the system was insufficient to maintain a viable stock.  Beckman et al (1985) also stated that lake operations and resultant water level fluctuations made shoreline spawning futile for kokanee salmon and rainbow trout in Lake Roosevelt.  Jagielo (1984) addressed the issue of zooplankton as a limiting factor for kokanee, and determined that zooplankton abundance was sufficient to support a much larger kokanee population than existed in Lake Roosevelt.  Recent surveys of the Lake Roosevelt Fisheries Evaluation Program have shown no change in these findings, with more than ample zooplankton to support kokanee populations (Cichosz et al 1999).  

Scholz et al. (1986) formulated a restoration plan for the Lake Roosevelt fishery that centered on spawning habitat enhancement and artificial production of kokanee salmon.  The management plan also included the following elements: i)maintain existing walleye stocks through natural production and harvest management; ii) enhance natural spawning populations of rainbow trout by improving spawning and rearing habitat, and; iii) conduct a monitoring program designed to evaluate the efficacy of the above measures.  This plan was submitted to the Northwest Power Planning Council (NWPPC) and, in 1987, the NWPPC published its Fish and Wildlife Plan (FWP).  The FWP directed BPA to fund the construction and operation of two kokanee / rainbow trout hatcheries, a rainbow trout habitat improvement project, and a monitoring and evaluation project on Lake Roosevelt.  The result was the creation of the Spokane Tribal Hatchery, Sherman Creek Hatchery, the Rainbow Trout Habitat Improvement Project, and the Lake Roosevelt Monitoring Program recently referred to as the Lake Roosevelt Fisheries Evaluation Program.

The Lake Roosevelt Monitoring Program (LRMP) began operations in 1988 to establish baseline data on the ecosystem and to monitor the performance of 900,000 fry kokanee salmon released from Ford Hatchery.  Ford Hatchery provided approximately 900,000 fry annually from 1988 through 1990 in an attempt to begin kokanee enhancement prior the construction of Sherman Creek and Spokane Tribal Hatcheries.  The Spokane Tribal and Sherman Creek Hatcheries began releasing fish in 1991 and 1992, respectively.  The hatcheries initially released approximately 1.7 million kokanee fry and 400,000 rainbow trout annually through 1993.  At first, the kokanee fishery showed little response to the supplementation program, while the rainbow trout fishery increased substantially (Underwood and Shields 1996).  

Physiological and behavior studies conducted under the LRMP indicated that kokanee go through a partial smoltification process during their first and, to a lesser extent, the second year of life, making them susceptible to entrainment.  In addition test groups of fry and post smolt kokanee salmon from the Spokane Tribal Hatchery were released with coded wire tags to test performance (Scholz et al. 1993, Tilson et al. 1994 and 1995).  Based on the findings from the physiological and tagging studies, the hatchery changed the release strategy from fry to yearling releases.  Kokanee released from the hatcheries as yearlings were believed to be less susceptible to entrainment than those released as fry.  In 1994, the hatcheries began releasing a combination of kokanee as yearlings and fry based on recommendations of the LRMP 

The 1995 LRMP creel survey estimated a harvest of 32,353 kokanee salmon; approximately double the harvest of 1994.  In addition 50 percent or greater of the kokanee harvested were of hatchery origin (unpublished data, Underwood and Shields 1996).  This encouraging information had us believing we were on the right path.  Yearling kokanee releases would result in a strong kokanee salmon fishery.  By 1996 the hatcheries had transitioned over to releasing primarily yearling kokanee.  

Hindsight being 20/20, 1994 and 1995 hydro-operations was the most stable since the beginning of the LRMP, minimal drawdown, and maximal water retention time (Cichosz et al. 1999).  As a result, the yearling kokanee hatchery releases of 1994 performed well in the 1995 fishery not only because of the new release strategy, but because of the favorable lake conditions.  

In contrast, the 1996 and 1997 hydro-operations were the most severe of the LRMP history.  During these years, the lake was drawn-down to minimum operating pool (1208 femsl) with water retention times at the lowest in the 50 year record (minimum 8 days).  Kokanee harvest was minimal from 1,265 to 588 annually.  The yearling kokanee releases of 1995 and 1996 were virtually none existent in the harvest.  Wild kokanee appeared to be the primary source of harvest.

During the same time period, concern was growing over the health of the wild kokanee salmon population.  Lake Roosevelt Fisheries Co-Managers (STI, CCT and WDFW) debated over whether wild kokanee were truly a native stock to Lake Roosevelt or the result of stocking or perhaps upstream entrainment.  In an attempt to error on the side of native kokanee, Washington Department of Fish and Wildlife in cooperation with the Colville Confederated Tribes and the Spokane Tribe of Indians implemented a protective regulation for kokanee, excluding all kokanee with an adipose fin from the harvest.  From that point on (1998 release year), all hatchery origin kokanee have been given an adipose fin clip.  Furthermore, genetic studies were implemented to determine the origin of non-adipose clipped kokanee through the Chief Joseph Kokanee Enhance Project.  The LRMP instituted additional measures such as coded wire tagging a greater number of hatchery kokanee, conducted winter test fisheries to enhance the number of kokanee sampled and began mobile hydroacoustics work to better understand the temporal-spatial distribution of kokanee in the lake, which in turn increased sampling proficiency by gill nets.

Initial genetic work suggests non-adipose clipped kokanee in Lake Roosevelt are a unique population that may be a remnant of the sockeye population who used the upper Columbia River prior to the creation of Grand Coulee Dam (LeCaire 2000).  However, controversy still remains due to the limitations of electrophoresis protein analysis and as a result microsatelite DNA studies commenced in 2000 through the Chief Joseph Kokanee Enhancement Project.  In addition, the kokanee harvest regulation was amended for the 2000 harvest season.  The LRMP 2000 winter test fishery identified a ratio of 50 wild kokanee to 1 hatchery kokanee.  When incidental-hooking mortality of native kokanee is considered, the recommendation to change the regulation was submitted by the Lake Roosevelt Co-Managers.  The WDFW accepted the recommendation to change the harvest regulation to a bag limit of 2 regardless of clipped or non-clipped adipose finned kokanee.  It turns out, this regulation has a high likelihood of conserving a greater number of wild kokanee than the previous regulation (unpublished data, Underwood 1999). 

The Sherman Creek and Spokane Tribal Hatcheries have modified facilities and expanded net pen programs to rear 1 million yearling kokanee to be released in early summer, annually.  Yearling releases have been institutionalized, however, has not reached our management objective, a harvest of 300,000 kokanee annually.  As a result, Lake Watcom origin kokanee (the stock used since the inception of the hatchery) are being tested against Kootenai Lake stock.  Matched releases of Lake Watcom and Kootenai Lake kokanee began in 2000.  Results of tagging studies will determine which stocks will be used in the future, based on genetic and performance considerations.  The LRMP continues to expand its scope by looking at the impact of predation and jacking on the success of the hatchery program.  

Conversely, rainbow trout continue to perform above our expectations, except for years when major drawdowns occur such as 1997.  The volunteer based Lake Roosevelt Net Pen Program (BPA Project No.9500900) is a model of a low cost but effect program that should be reproduced throughout the basin.  The primary limiting factor for rainbow trout is entrainment and spawning habitat (Cichosz et al 1999).  Since 1990, the LRMP have conducted tagging studies annually.  These studies in the past have determined entrainment rates, best release periods, and net pen sites.  

As of 1999, tag studies have focused on stock performance.  Paired release groups of Phalon Lake redband stock, triploid Kamloops stock and the previously used Spokane Stock (a coastal derived stock) are being evaluated in search of a replacement for the Spokane Stock with a stock more closely related to wild indigenous stocks of the upper Columbia River.  Items considered in stock performance are genetic introgression with remaining rainbow stocks of Lake Roosevelt, impacts to downstream rainbow (genetic and competition), and in lake feeding behavior.  Preliminary outcomes should be available in 2001.

The walleye population continues to maintain relatively stable structure at approximately 200,000 individuals age 1 and greater (McLellan et al. 1999).  Harvest fluctuates are for the most part described by hydro-operations.  In years of deep drawdowns walleye harvest is low due to angler access problems.  In years of moderate to minimal draw downs walleye harvest remains stable from year to year (Cichosz et al. 1999).  Currently, the LRMP questions whether walleye, the apex predator of the lake, is in balance with the lake ecosystem.  Yellow perch, peamouth chub and redside shiners were once an abundant fish of the lake and now are seldom encountered (Scholz et al. 1986, Underwood and Shields 1995).  Bioenergetic models are being used in an attempt to address this issue.

Finally, the LRMP is attempting to answer the most important overriding question of them all.  Are we focused on the right mitigation actions to produce long term, were possible, self-sustaining fish populations?  When one considers the complexities of an maturing reservoir with fish hostel hydro-operations and a fish composition of native and non-native fishes.  

For example, changing hydro-operations and reductions in system productivity since 1994 has complicated evaluating benefits directly attributable to changes in hatchery release strategies.  Since 1994, hydro-operations in Lake Roosevelt have been altered to provide additional flows for anadromous fish migrations in the lower Columbia.  These requirements result in annual late summer drawdown and cause substantial entrainment of fish from the system (LeCaire 2000).  Additionally, nutrient inputs to Lake Roosevelt have declined dramatically since 1994 due to pollution abatement efforts at the Cominco, Ltd. fertilizer plant in Trail, B.C. which discharged approximately 1,200 kg of phosphorous per day in 1994 (Kenyon 1997).  Phosphorous loading from this plant was negligible in 1995 and 1996 (Kenyon 1997), and has undoubtedly impacted productivity in Lake Roosevelt.

After numerous years of attempting to understand this system with strait forward measures with no avail, we decided modeling was the only tool adequate to begin answering the overriding questions.  This is why the LRMP geared up at the end of 1996 to collect extensive data in order to model the Lake Roosevelt ecosystem from the bottom up with CE Qual, and from the top down with the Wisconsin Bioenergetics model.  At the end of 2000 most of the data will have been collected.  The remaining job for 2001 through 2003 will be to calibrate/validate the model, collect additional data where the model input is still weak, use the model to help answer our questions, and finally implement measure to alleviate limiting factors.  Finally, monitor and evaluate the success of the newly implement measures.  

The LRMP now called the Lake Roosevelt Fisheries Evaluation Program is attempting to provide the region with a tool that will inform resource managers and provide a bases for creating and improving watershed and provincial management plans. 

c. Rationale and significance to Regional Programs
The Lake Roosevelt Fisheries Evaluation Program (Evaluation Program) addresses measure 10.8B.5 of the NWPPC's 1994 Fish and Wildlife Program.  The goal of the Evaluation Program is to scientifically scrutinize Lake Roosevelt mitigation projects working towards the achievement of fishery management objectives (table 1).  

Table 1.  Lake Roosevelt Resident Fish Substitution Harvest and Escapement Objectives




Species
Stock
Harvest

(number)
Escapement

(number)
Total

(number)
Adults

(pounds)
Year

kokanee
hatchery
290,000
10,000
300,000
2.0
2010


wild
120,000
60,000
180,000
2.0
U

rainbow trout
net pen
190,000
NA
190,000
1.5
1997


wild
12,000
6,000
18,000
2.0
2005i


wild
150,000
74,000
224,000
2.0
finalt

sturgeon
wild
100i
U
U
U
2010i

burbot
wild
50,000i
U
U
U
2005i

lake whitefish
wild
U
U
U
U
U

mt. whitefish
wild
U
U
U
U
U

walleye
wild
131,000
U
131,000
1.5
1996

sm. mouth. bass
wild
30,000i
U
U
U
U

1 Biological objectives adopted by the NWPPC with post adoption revisions, i = interim, also includes SanPoil River, NA = not applicable, U = unknown at the present time, will be determined during the subbasin assessments, t = target date will be determined after interim goal is achieved.
Furthermore, Evaluation Program objectives are to:  1) monitor and evaluate angler harvest success of hatchery and wild fisheries within Lake Roosevelt; 2) monitor, evaluate, research and model the Lake Roosevelt ecosystem; 3) based on best available science, recommend fishery management actions and hydro-operations which has the highest probability of resulting in the achievement of fisheries management objectives; and 4) assess the reasonableness of current fisheries management objectives. 

The Evaluation Program satisfies the following strategies taken from the Lake Roosevelt subbasin assessment.

· Research, model, monitor and evaluate abiotic and biotic factors in the hatchery and lake which are limiting hatchery fish performance while limiting impacts to native species and provide recommendation for improvement.

· Adaptively manage stocking, harvest and habitat improvements based on results from a monitoring and evaluation program able to measure the performance of stocked fish in the fishery, wild reproduction and recruitment.

· Develop a fisheries management plan with public involvement that recommends specific lake operations and management actions to improve the fisheries of Lake Roosevelt.
Grand Coulee Dam and the impounded waters behind it (Lake Roosevelt), provide many benefits to the region including:  hydroelectric power generation, flood control, irrigation water, flows for downstream endangered anadromous fishes and habitat for resident fishes.  Unfortunately, competing interests for Lake Roosevelt water coupled with variable precipitation rates, often lead to large seasonal variations in lake elevations resulting in massive disturbances to the lake ecosystem.  Recognition of these disturbances has led Lake Roosevelt fisheries managers to argue within regional forums that lake water should be used sparingly and an attempt made to keep pool elevation fluctuations to a minimum.  Unfortunately, these managers have been mostly unsuccessful in convincing other interests to keep lake levels stable while satisfying other needs in the basin.  

As a result, Lake Roosevelt managers are now attempting to find win-win solutions among the divergent interests of the Columbia River Basin.  This will be achieved by incorporating research findings into a reservoir model, which will enable this program to predict the effects of hydro-operation scenarios on the various trophic levels of the Lake Roosevelt ecosystem.  The model will also account for the effects of management actions on the ecosystem.  This model will provide Lake Roosevelt resource managers with a tool to evaluate hydro-operation scenarios in combination with management actions that will provide a regionally acceptable fishery in Lake Roosevelt while also achieving downstream objectives. 

The ultimate product of this program will be the formation of a management plan that has received regional scrutiny through peer and public review and identifies a Lake Roosevelt fisheries vision.  Constraint considerations (i.e. economic, social and biological), will be thoroughly analyzed to ensure that the fisheries vision is as realistic as possible.  The methods used to achieve this vision will include analysis of a combination of integrated rule curve hydro-operations and various management actions (i.e. hatchery operations).  The complexity of the Lake Roosevelt ecosystem precludes the use of simplistic remedies and the rudimentary state of reservoir science necessitates a full modeling exercise rather than relying on literature values.  At minimum, this program serves as a focal point for stakeholders of the region to communicate their needs and allow for cooperative decision making to prevail.

d. Relationships to other projects 
The Lake Roosevelt Fisheries Evaluation Program (Evaluation Program) monitors and evaluates the performance of hatchery fish in the fishery and success of returning to egg collection facilities for the Spokane Tribal Hatchery (9104600), Sherman Creek Hatchery (9104700), Lake Roosevelt Net Pen Program (9500900) and Phalon Lake Wild Rainbow Trout Project (not BPA unfunded) and other future hatchery programs.  In addition the Evaluation Program provides a means to measure hatchery fish benefits/impacts to the ecology of Lake Roosevelt and recommends changes to hatchery programs, which will minimize environmental impacts while maximizing angler harvest.

Projects such as Evaluate Rainbow Trout/Habitat Improvement of Tributaries to Lake Roosevelt, Chief Joseph Kokanee Enhancement Project, Collect Data on White Sturgeon Above Grand Coulee Dam, and Resident Fish Stock Status Above Chief Joseph and Grand Coulee Dams provide interpreted data not available by other means.  The Evaluation project relies on these projects to fill data gaps not addressed by the Evaluation Program specifically.

e. Project history (for ongoing projects) 

The Lake Roosevelt Fisheries Evaluation Program (BPA NO. 9404300) was once called the Lake Roosevelt Monitoring / Data Collection Program, which was the result of a merger between two projects, the Lake Roosevelt Monitoring Program (BPA No. 8806300) and the Lake Roosevelt Data Collection Program (BPA No. 9404300).  These projects were merged because each required support staff and data from the other project to complete deliverables.  

The Lake Roosevelt Monitoring Program began in July, 1988.  The intent of the project was to: i) determine the status of fish stocks in Lake Roosevelt before construction of hatcheries and habitat improvement efforts; ii) Evaluate contributions of habitat improvement projects and hatcheries to the Lake Roosevelt fisheries; iii) recommend hatchery out-planting strategies which maximize harvest of kokanee and rainbow trout and egg collections from kokanee while minimizing impacts to wild populations.  

In 1991, the Lake Roosevelt Data Collection Project began operating under the Lake Roosevelt Monitoring Project contract number (8806300).  The purpose of the Data Collection Project was to assist the resident fish workgroup of the System Operation Review with the development of the EIS.  The Project collected data on biotic indices of Lake Roosevelt believed to be effected by lake operations.  Those indices included zooplankton density and biomass, water quality and fish growth and entrainment.  In 1994, the Data Collection Project was given its own contract and project number.

The two projects combined efforts in 1996 to continue work historically completed under separate contracts and to identify data needs for development of biological and integrated rule curves for Lake Roosevelt as required in the NPPC Fish and Wildlife Program (10.8B.5).

Lake Roosevelt Monitoring Project submitted annual reports to BPA for each year from 1989 through 1995 (Peone et al. 1990; Griffith and Scholz, 1991; Thatcher et al. In Press-a and In Press-b; Underwood and Shields, 1996; Underwood et al., 1996 and 1997), monthly progress reports from May, 1993 through Dec. 1995, and quarterly progress reports from June through December, 1996.

Lake Roosevelt Data Collection Project submitted annual reports to BPA for each year from 1991 through 1995 (Griffith et al. 1995; Griffith and McDowel 1996; Voeller 1996, Shields and Underwood 1996 and 1997), and monthly progress reports from June 1991 through December 1995.

The 1996 and 1997 annual report for the Lake Roosevelt Monitoring / Data Collection Program (Cichosz et al. 1998, 1999) have been submitted to BPA.  The 1998 annual report is in draft awaiting final review by Lake Roosevelt Co-managers.  In addition, Tilson et al. (1999), Baldwin et al. (1999) and McLellan et al. (1999) submitted 1998 annual reports under subcontracts to the Lake Roosevelt Monitoring / Data Collection Program.  The 1999 annual reports and associated data analysis are in process.

Examples of adaptive management strategies resulting from this project include revisions in hatchery release strategies for kokanee and rainbow trout.  Kokanee are now released as post-smolts rather than fry in order to minimize losses due to entrainment and predation, and to maximize harvest potential.  Rainbow trout release timings have similarly been altered with beneficial results based on mortality and entrainment studies conducted under this project.  In addition, kokanee salmon are chemically imprinted in the hatchery prior to release to maximize returns to egg collection facilities (Scholz et al. 1992 and 1993, Tilson et al. 1994 and 1995).

In 1997, the enhanced Lake Roosevelt Monitoring Program increased data collection efforts substantially to assist in development of an ecosystem based model.  Additional efforts were allocated towards further defining the relationships between water quality and production through various trophic levels within the system.  Continuation of this additional effort will greatly assist in defining trophic interactions and the effects of hydro-operations and potential management actions on the Lake Roosevelt ecosystem.

Overall Hypothesis: 

1) Scientific knowledge will allow for the development of a model capable of predicting various trophic level responses to hypothetical changes in hydro-operations and management actions.


2) A fisheries management plan with mitigation actions and hydro-operation recommendations will allow for the establishment of a successful resident fishery while maintaining sufficient flows for downstream water concerns (including salmonid fishery issues).

Assumption(s):  Potential exists for substantial numbers of resident fish of high quality to be available for harvest from Lake Roosevelt while simultaneously allowing sufficient water allotment for other concerns (i.e. power production, downstream salmonid issues).

The overall hypotheses are virtually un-testable.  However, each study under the Evaluation Program has testable hypotheses that can be reviewed in annual reports. 

f. Proposal objectives, tasks and methods
The Lake Roosevelt Fisheries Evaluation Program is attempting to complete numerous divergent, yet related tasks using monitoring, evaluation, research and modeling methodologies.  Therefore, the following discussion may not adequately justify all methods used by this project or provide adequate linkages among the various objectives due to time and space limitations.

Section 4 Planning and Design phase

Obj. 1.
Create an informed Lake Roosevelt Fishery Management Plan with hydro-operation recommendations.

Task

a. Develop management objectives for the Lake Roosevelt fishery and ecosystem in cooperation with appropriate Columbia River Stakeholders.

b. Run model with various hydro-operations and management action scenarios to identify steps necessary to achieve management objectives.

c. Identify and evaluate constraints (i.e., economic, biologic, social) limiting our ability to reach the management objectives.

d. Adjust management objectives to match realistic actions based on constraints.

e. Write and publish document articulating the Lake Roosevelt fishery Management Plan with hydro-operation recommendations for NWPPC review and approval.

Methods

The BPA Project Proposal Form appears to be designed for projects with a beginning and an end phase, like a construction project.  The Evaluation Program has no end, only periods of high and low activity.  As a result, the order of the objectives within this section is out of chronological order, because our first planning and design phase has long past.  The next planning and design phase will come when the model is operational and it its time to test hypotheses by model.  The model shall be used to predict the effect of various hydro-operation and management scenarios on the fishery and ecosystem of the lake.  The model results will inform and provide bases for the development of a Lake Fisheries Management Plan.  The Management Plan will recommend hydro-operation (integrated rule curves) and management actions (habitat restoration activities, hatchery fish stocking, harvest management). The plan will detail implementation strategies and actions that have the highest probability of reaching the fish and wildlife management objectives with cost to benefit analyses include.

Section 5 Construction / Implementation phase

Obj. 1
Refine analyses of trophic interactions and effects of various parameters on trophic levels.

Tasks

a. Conduct multivariate or other appropriate statistical analyses with multiyear fisheries and lower trophic level data sets to confirm working hypotheses.

b. Scientific peer review analyses.

c. Write studies for publication in professional journals.

Methods

During 2001 a major focus will be on refining analyses and preparing articles for publication in peer reviewed journals.  We recognize the need to inform the scientific community of our activities and finding.  In addition, a year with less emphasis on data collection and greater emphasis on data analyses will move us closer to determining relationships among complex measures such as turbidity, secchi depth, chlorophyll a concentration, and phytoplankton bio-volume.  A long-standing goal of the Evaluation Program is to be able to relate simple measures such as secchi depth to more complex measures such as phytoplankton bio-volume.  Simple measure that can provide an indication of complex biological activities will reduce monitoring and evaluation cost in the future. Additional analyses include using dynamic linear models and auto regressive models on zooplankton population data in an attempt to determine, which physiochemical and biological factors have the most influence on population dynamics.    

Obj. 2
Maintain current databases in order to validate, refine and maintain the lake Roosevelt Ecology Model.

Task

a. Collect water quality, phytoplankton, zooplankton, and macroinvertebrate community data to monitor temporal-spatial physical, chemical and population indices. 

b. Estimate Population size and habitat use (e.g., water temp use) of pelagic fish species by way of mobile hydroacoustics surveys. 

c. Monitor temporal-spatial distribution of newly released hatchery fish to estimate timing of vulnerability to entrainment and predation. 

d. Measure littoral habitat type and availability.

Methods

In 1997, we enhanced existing methods and increased sampling periodicity and intensity to provide data necessary for ecosystem modeling.  Water quality data were collected from the photic and aphotic zones using a Hydrolab and water grabs analyzed by the Spokane Tribal Laboratory.  Water grabs consisted of composite samples collected from each zone twice per month.  Laboratory analysis provided baseline information for commonly accepted analytes associated with limnological studies (i.e. phosphorous, nitrogen and metals).  Chlorophyll a concentrations and phytoplankton speciation and bio-volume are also collected as part of bi-weekly water quality monitoring.  Primary productivity is then related to water quality under the context of hydro-operation and other overriding variables.  The water quality studies suggest Lake Roosevelt for the most part is an isothermal system, which has week temperature gradient during the Spring and Fall (Cichosz et al 1998 and 1999).  Dissolved heavy metals from sources such as Cominco from Trail, BC are not detectable and as once believed (Cichosz et al. 1999).  Nutrients (i.e. phosphorus) are non detectable suggesting phytoplankton production is limited do to limited nutrients.  Since 1999, water quality sampling has been reduced from split photic and aphotic samples at 10 sites twice monthly, to monthly water quality samples at 5 sites six months a year.  Further sampling reductions are expected for the year 2001. 

Between the years 1988 through 1996, zooplankton was sampled at 9 sites of the lake during three seasons.  Beginning in 1997 to present, zooplankton has been collected twice per month at each of eleven standardized monitoring stations.  The reason sampling increased in an attempt to better understand the population dynamics of zooplankton and the effect of hydro-operations and other factors on their density and community structure.  Zooplankton has been collected using a Wisconsin net, and triplicate tows will be made from a depth of 33 m to the surface.  Zooplankton are identified and enumerated to estimate biomass and production rates.  Zooplankton of difficult critter to model due to the difficulty of following cohorts over time in flowing river/lake system and due to the heterogeneity of the populations.  Due to the difficulty of following cohorts over time additional zooplankton studies were added to the Evaluation Program.

An in situ zooplankton corral was placed at three sites along the length of the reservoir.  These corrals were deep enough to allow diel vertical migrations with a mesh size large enough to allow phytoplankton to move freely in and out of the corral, but small enough to contain most zooplankton species.  The reason for the study was to obtain two pieces of information.  The first is to determine what effect hydro-operations have on the zooplankton population and the second is how do zooplankton perform in the absence of zooplantivorous fish.  The corrals also allow researchers to track individual population cohorts, which is nearly impossible in an ambient lake setting.  This method will give us an understanding of zooplankton production potential and realized population growth rates.  As with phytoplankton, numerous analysis are undertaken to find relationships among trophic levels and physiochemical lake characters.  Most kokanee-enhanced lakes now contain mysid shrimp, which further complicates kokanee management.  Thankfully, mysids have not been found in Lake Roosevelt.  In brief summary, of current result, we have been able to relate water retention time among other environmental factors to zooplankton growth, abundance, and community structure (Cooper and Black 1999).  This information will be vital to calibrating and verify the models.

 Baldwin et al (1999) is currently using the zooplankton density data to predict the caring capacity of kokanee in Lake Roosevelt based on a Wisconsin bioenergetics model. Initial runs suggest that Lake Roosevelt could support millions more kokanee than what is now stocked into the lake. 

Benthic macroinvertebrates were sampled in the littoral area during 1998 and 1999 to verify earlier reports suggesting macroinvertebrates were severely depressed  (Bortleson et al. 1994, Griffith et al 1995, and Griffith and Mac Dowel 1996).  These and other Lake Roosevelt studies used nine index stations with elevation stratifications.  The current study tracked the benthic macroinvertebrate population by use of a ponar dredge.  We attempted to replicate previous studies by sampling at sites established in previous studies.  Macroinvertebrate density is important component when using considering the use of bioenergetic models and considering methods to enhance the complexity of the ecosystem.  Miller (personnel communication, Colville Confederate Tribe) conducted the study and identified similar results as those studies conducted in earlier years.

Habitat use and availability study commenced in 1997.  This study began by mapping habitat types at nine index sites that were stratified by embayment, shear wall, and other categories.  These sites are also examined during drawdown periods (de-watered) to measure substrate type, lake bottom slope, and structure.  Once re-watered, fish surveys are conducted over habitat units at various times of the year.  Collected information is used to determine habitat use.  At the same time, a GIS bathymetric map with overlays of habitat characteristics is being developed to estimate the availability of habitat throughout the reservoir.  The GIS map will be able to predict the availability of habitat or the lack thereof with each incremental foot of drawdown.

The Evaluation Program has had limited success with collecting kokanee by gillnet or electrofishing.  In response to this problem beginning in 1997, mobile hydroacoustics were deployed in Lake Roosevelt as a means to obtain distribution and population estimates of the mid-lake kokanee.  The use of hydroacoustics allows us to track kokanee populations, identify periods when kokanee are vulnerable to entrainment, study fish disbursal behavior on recently released hatchery kokanee and observe changes in kokanee locations with changes to hydro-operations.  This information in conjunction with the fixed hydroacoustics data collected at Grand Coulee Dam by the Chief Joseph Kokanee Enhancement project is being used currently to develop hydro-operation recommendations, which minimize entertainment.  The Evaluation Program, in the near future, also plans to collaborate with the Chief Joseph Kokanee Enhancement on a study that will measure kokanee behavior in the presence of strobe lights.  Our hope is strobe lights placed at the dam will minimize entrainment.

Obj. 3
Validate and refine the Lake Roosevelt Ecology Model.

Task

a. Use of collected data to validate the accuracy of the Lake Roosevelt Ecology Model. 

b. Identify model weaknesses and recommend solutions. 

c. Make refinements to model based on recommendations

Methods

All of the information collected by this project will be synthesized into specific relationships by which models can predict the effect of various changes to the system on the trophic levels of Lake Roosevelt.  CE-Qual is being prepared to model water quality through zooplankton.  The Wisconsin Bioenergetics Model is currently being set up to predict the effect of target species on the environment and food web.  The GIS model will provide the littoral response.  Hydrosim or a compatible variation of that model will predict lake elevations and water retention times for a 60 year record on a weekly time step.  Finally an umbrella model is scheduled to be created which links and provides feedback loops among the various models.   

Section 7  Monitoring & Evaluation phase

Obj. 1.
Monitor and evaluate impacts of hatchery origin fish on wild fish and lower trophic levels of Lake Roosevelt.

a. Conduct fishery surveys through electro-fishing, gillnetting and beach seining during three seasons to assess wild and hatchery fish abundance, feeding habits, habitat use, growth, age structure and food availability.

b. Maintain a master data set of current and historical data projects conducted on Lake Roosevelt and its tributaries.

c. Conduct analyses sufficient to create and informed recommendations as to hatchery stocking strategies which minimize impacts to wild fish and lower trophic levels.

Methods

Since 1988, the Evaluation Program has collected fish one in spring, summer, and fall at nine station throughout the reservoir.  Seasonal sampling activity is modeled after Beckman et al. (1984).  The primary purpose of this activity is to measure shifts in fish community structure, identify changes in growth rates of fish and determine fish feeding behaviors.  The collected date is used to determine if hatchery fish are interacting with wild fish, if growth has change over time and determine if food is limiting.  This data has been collect for over a decade in the same matter with reference data back in the early 1980.  Lake Roosevelt is a maturing reservoir.  The long term trend data informs managers as to how the fish community in the reservoir is changing and perhaps provide insight as to were the fish community is evolving to.  This information as is also used to determine harvest regulations and hatchery release numbers.

Obj 2.
Monitor and evaluate various stocks of kokanee salmon and rainbow trout performance in Lake Roosevelt.

a. Mark a minimum of 40,000 hatchery origin rainbow trout with anchor tags.

b. Mark a minimum of 300,000 hatchery origin kokanee salmon with coded wire tags and adipose clips.

c. Conduct paired released studies of hatchery kokanee salmon and rainbow trout to determine the best stocks and release strategies, which maximize harvest and egg collection while minimizing negative effects to wild fish and entrainment.

d. Monitor temporal-spatial distribution of newly released hatchery fish to estimate timing of vulnerability to entrainment and predation.

e. Estimate walleye population size with mark-recapture studies to determine predator abundance.

Methods

Mark and recapture studies have played a key role in monitoring and evaluating hatchery fish performance since 1988.  Approximately 20,000 to 30,000 net pen rainbow trout are marked with anchor tags annually and released.  Tagged fish are recovered through creel surveys, fish surveys and voluntary angler returns.  Tagging studies provide information on performance of hatchery-reared fish in the fishery, growth rates, dispersion from release sites and an index of entrainment.  This information is then related to hydro-operations.  Tagging study have shown releasing net pen rainbow trout after June 1 while the lake elevation is above 1260 greatly reduces entrainment (Cichosz et al. 1999).  The net pen program now follows this recommendation.  In the past, net pen operators release fish in May while the lake elevation and water retention times were low.  As of 1999, tag studies have focused on stock performance.  Paired release groups of Phalon Lake redband stock, triploid Kamloops stock and the previously used Spokane Stock (a coastal derived stock) are being evaluated in search of a replacement for the Spokane Stock with a stock more closely related to wild indigenous stocks of the upper Columbia River.  Items considered in stock performance are genetic introgression with remaining rainbow stocks of Lake Roosevelt, impacts to downstream rainbow (genetic and competition), and in lake feeding behavior.  Preliminary outcomes  should be available in 2001.

Mark and recapture methods are also used to assess the program goal of establishing a self-sustaining Lake Roosevelt kokanee egg supply.  From 1991 to 1993, approximately 500,000 fry and yearling kokanee subjected to imprinting chemicals at different life stages were coded wire tagged test group and released into the lake.  Initially this study was designed to determine, which imprinted life stage expressed higher return rates to egg collection facilities (Scholz et al. 1993, Tilson et al. 1993 and 1994).  It turns out that very few fry returned with the majority of the returning kokanee coming from yearling releases (Tilson et al. 1993 and 1994).  In 1994, the decision was made to release primary yearling kokanee instead of fry.  Recent studies have focused on the need to use imprinting chemical, and different stocks.  Initial study results suggest that fish moved to Sherman Creek prior to June appear to imprint to the Sherman Creek Hatchery water prior to release.  However, kokanee yearlings transferred to Sherman Creek after June are less likely to imprint (Tilson et al 1999).  The performance of other kokanee stocks is being analyzed.

Obj 3.
Monitor and evaluate the performance of hatchery and wild fish in the Lake Roosevelt fishery.

a. Conduct Lake Roosevelt creel surveys to estimate angle pressure, harvest and catch. Also evaluate the performance of hatchery and wild fish in the fishery.

Methods

The creel survey is a two-stage probability-sampling scheme used to determine annual fishing pressure, catch-per-unit-effort and sport fish catch and harvest by species in Lake Roosevelt.  This survey was designed according to methods described by Lambou (1961 and 1966) and Malvestuto (1983).  From 1988 to 1998 the surveys were conducted by three creel clerks at access points approximately 21 days a month, 12 months a year.  From 1999 to date, survey was limited to 9 months out of the year to reduce costs.  The creel is used to estimate the numbers of wild and hatchery origin fish harvested, identify temporal and spatial overlap of wild and hatchery fish, and growth and size of fish harvested.  Creel surveys are instrumental in assessing hatchery performance and achievement of biological objectives. 

The Evaluation Program has conducted fish surveys once in spring, summer, and fall since 1988 to present.  Standardized fish surveys consist of electrofishing, gill netting (vertical and horizontal) and beach seining (Cichosz et al. 1998, 1999).  Meristic measures, bony structures, and stomach contents are collected to monitor growth, age structure and food preference.  This information is further expanded to monitor potential competitive interactions among wild and hatchery origin fish based on changes in growth, age structure and diet overlap.

g. Facilities and equipment
Office and laboratory space used by the Lake Roosevelt Fisheries Evaluation Program (Evaluation Program) are located within the Spokane Tribal Natural Resources Building in Wellpinit, WA.  Storage spaces for boats, equipment and supplies is available at tow locations on the Spokane Reservation; a 36x40’ metal building located adjacent to the natural resources building, and a storage facility located near Little Falls Dam.  Adequate computer systems and office appliance are available to conduct data and model analyses as well as write reports.

Three vehicles are owned and /or utilized by the Evaluation Program, a 1ton Dodge pickup, equipped with electric brakes, a ¾ ton Ford pickup equipped with a snowplow, and a ½ ton Chevy pickup.  The Evaluation Program also utilizes a 33’ Bounder motor home to house employees during extended field efforts.  The Evaluation Program owns and/or uses four boats, a 15’ fiberglass Boston Whaler with a 90 hp outboard engine, a 19’ Bildwel aluminum boat with 135 and 9.9 hp outboard engines, a 21’ Smith Root electrofishing boat with a 200 hp outboard engine and a 21’ Smith Root electrofishing boat with an inboard engine and jet drive.  All boats are equipped with individual trailers and can be effective towed with the vehicles currently available to the LRMP.

Subcontracts associated with the Evaluation Program have comparable equipment at their disposal.
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Name
Position
Primary Duties

Keith Underwood
Program Manager, STI
Overall program oversight and direction; Contractual and financial obligations, Coordination with other management entities; Sub-contract oversight; Research planning and design.

Jim Spotts
Fisheries Biologist III, STI
Conducts creel surveys, fish surveys, water quality, periphyton, phytoplankton and zooplankton studies.

Casey Baldwin
Fisheries Biologist, WDFW
Conducts mobile Hydroacoustic surveys, walleye feeding study during kokanee releases and operates the Wisconsin Bioenergetics Model

Monte Miller
Fisheries Biologist, CCT
Conducts littoral mapping studies, fish use of littoral habitat, macroinvertebrate studies, and net pen impact studies

Allan Scholz
Professor, EWU
Conduct walleye population estimate studies and hatchery kokanee performance through mark/recapture studies  

A. Ross Black
Professor, EWU
Conduct zooplankton corral study, food web studies with isotopes and multivariate analyses of past zooplankton data.

KEITH UNDERWOOD, M.S.

Project Manager
EDUCATION


M.S. Biology, Eastern Washington University, 1996 


B.S.  Biology, Eastern Washington University, 1992

EXPERIENCE
Project Manager--Spokane Tribe of Indians, Wellpinit, WA.,  January 1994 to present.


Project Manager of the Lake Roosevelt Monitoring Program oversees administrative, planning, design, research and coordination activities.  The program is collecting data and modeling the physical and biological attributes of the lake.  The completed model will be used in the development of a fisheries management plan recommending a suite of hydro operations and management actions. 

Project Biologist--Spokane Tribe of Indians, Wellpinit, WA.  January 1994 to January 1993.

Collected and analyzed data on water bodies contained within the Spokane Tribal Reservation for fisheries management planning.   Assisted the Lake Roosevelt Monitoring Program with data collection.  Participate in regional forums that coordinate fisheries management actions in the Columbia River. 

Research Assistant II--Eastern Washington University, Cheney, WA.,  April 1992 to December 1992.


Collected and analyzed population indices, diet, and microhabitat use of bull trout, chinook salmon and rainbow trout in three streams of southeast Washington to identify whether bull trout populations are negatively impacted from stocking of hatchery reared chinook salmon and rainbow trout.  Also conducted spawning ground surveys by foot and migration behavior by radiotelemetry to better understand bull trout behavior. 

Research Assistant I--Eastern Washington University, Cheney, WA.  April 1991 to March 1992.  


Conducted backpack electrofishing surveys on three southeast Washington streams to estimate fish population density and collect diet information.  Enumerated macroinvertebrates from Hess samples.

PUBLICATIONS


Author of masters thesis and six professional reports; including lead author of 1993 through 1995 and co-author of 1996 through 1998 annual reports for Lake Roosevelt Monitoring Program.

PROFESSIONAL PRESENTATIONS

Eight professional presentations, as well as numerous informal presentations.

PROFESSIONAL SOCIETIES


American Fisheries Society since 1991.


North American Lake Management since 1995.

Jim Spotts

Fisheries Biologist III
EDUCATION


B.S.  Fisheries Science, Central Washington University, 1985


B.S.  Biology, Central Washington University, 1984.

EXPERIENCE

Fisheries Biologist III--Spokane Tribe of Indians, Wellpinit, Washington.  1999 to present.


.

Fisheries Consultant--Mexican Government National Parks, Cozumel, Mexico. 1998-1999

Forest Fisheries Program Manager, Okanogan National Forest, Okanogan, WA. 1992-1998.

State Trout Biologist, Arkansas Game and Fish Commission, Little Rock, AR. 1989-1992.   

Supervisory Fisheries Biologist, Fish Passage Project, Washington Department of Wildlife.  Olympia, WA.  1988-1989.

Fisheries Planner, Washington Department of Wildlife, Olympia, WA. 1987-1988.

Area Fisheries Biologist, Washington Department of Wildlife, Yakima, WA.  1984-1987.

Project Fisheries Biologist, Washington Department of Wildlife.  Yakima, WA. 1983-1984. 

PUBLICATIONS


Author of numerous professional fisheries reports, and co-author of numerous multidisciplinary reports. 

PROFESSIONAL PRESENTATIONS

Numerous professional presentations during career, as well as numerous informal presentations.

PROFESSIONAL SOCIETIES


American Fisheries Society until 1993.

     North American Lake Management Society.

Casey M. Baldwin

Washington Department of Fish and Wildlife, Inland Fish Investigations

8702 N. Division St., Spokane, WA 99218

Work  (509) 921-2303  GOTOBUTTON BM_1_ baldwcmb@dfw.wa.gov
Home (509) 464-0305  GOTOBUTTON BM_2_ cslbaldwin@uswest.net
EDUCATION

M.S. Fisheries 1998 Utah State University, Logan Thesis: Strawberry Reservoir Food Web Interactions.  

B.S. Biology  1995 (field emphasis); minors Chemistry and Geology, Adams State College Alamosa, CO

WORK EXPERIENCE
Research Scientist I / Fish Biologist 2 (November 1999-present/March 1998-November 1999)  Washington Department of Fish and Wildlife, Inland Fish Investigations, Spokane, WA.  Duties: Project leader for Lake Roosevelt Pelagic Fish Project/Creel Study. Planning, coordination, experimental design, implementation and report writing for contract with the Spokane Tribe of Indians/Lake Roosevelt Fisheries Evaluation Program. Supervise 1 biologist and 1-3 technicians.  Also see RESEARCH ACTIVITIES.

Graduate Research Assistant (October 1995 to March 1998) Utah Cooperative Fish and Wildlife Research Unit, Utah State University, Logan, UT.

Duties: see RESEARCH ACTIVITIES

RESEARCH ACTIVITIES
Develop bioenergetically-based food web models to compare temporally and spatially-explicit estimates of consumption demand to prey supply for salmonids, percids, centrarchids, cyprinids, and burbot.  Determined carrying capacity estimates based on fish consumption and zooplankton biomass.  Bioenergetics modeling of piscivore consumption to evaluate seasonal and stocking losses of salmonids (rainbow trout, kokanee, cutthroat trout) to piscivores (walleye, burbot, smallmouth bass, cutthroat trout, and northern pikeminnow).  Determined relative impacts of each piscivore species and size class on stocked salmonids by defining spatial, temporal, and size relationships between predator and prey.  Provided seasonal pelagic fish abundance estimates by performing hydroacoustic, gill net, and midwater trawl surveys. Evaluated vertical, horizontal, and diel distribution in relation to water chemistry, available forage, and entrainment (through Grand Coulee Dam).  Monitor adfluvial Bear Lake cutthroat trout movements in Strawberry Reservoir using ultrasonic tracking with depth sensing transmitters, differentially corrected GPS, and an acoustically generated bathymetric map.  Other experience includes but is not limited to; zooplankton collection and identification, fish diet analysis, seasonal monitoring of in-reservoir physical and chemical parameters, egg removal and milting of cutthroat trout and kokanee, surgical implantation of ultrasonic transmitters, boat, bank, and backpack electroshocking., use of net pens for growth experiments and as holding structures, spray marked fingerling cutthroat trout, floy tagged fingerling rainbow trout, extracted and read coded wire tags from kokanee, midwater trawling, aerial creel survey, beach seining, GPS navigation, and sturgeon egg deposition surveys. 

PUBLICATIONS AND REPORTS

Baldwin, C. B., D. A. Beauchamp, and J. J. VanTassell.  2000.  Bioenergetic assessment of temporal food supply and consumption demand by salmonids in the Strawberry Reservoir food web.  Transactions of the American Fisheries Society.  129:429-450.
Beauchamp, D.A., C. M. Baldwin, and J. L. Vogel. 1999.   Estimating diel, depth-specific foraging opportunities with a visual encounter rate model for pelagic piscivores.  Canadian Journal of Fisheries and Aquatic Sciences.  Supplement 1. 56:128-139.      

Baldwin, C. M., M. Polacek, and S. Bonar.  1999.  Washington Department of Fish and Wildlife Lake Roosevelt Pelagic Fish Study, 1998.  Lake Roosevelt Monitoring Program annual report,  contract number 94BI32148. 
Baldwin, C. M., and D. A. Beauchamp 1997.  Production and survival of game fish in Strawberry Reservoir: Food web interactions with implications for estimating carrying capacity.  Utah Cooperative Fish and Wildlife Research Unit Annual Report, Logan, UT. 


Ruzycki, J. R., D. A. Beauchamp, and C. M. Baldwin 1996.  Examination of factors influencing the estimation of carrying capacity of Strawberry Reservoir for salmonids.  Utah Cooperative Fish and Wildlife Research Unit Annual Report, Logan, UT. 

Monte D. Miller

Education: 

Bachelor of Science in Aquatic Resources, 

Dual Emphasis in Aquaculture and Fisheries Science, 

Sheldon Jackson College , Sitka, Alaska  1989.

University of Alaska, Anchorage, Alaska 1975, 1978, 1982.

Sheldon Jackson College, Sitka, Alaska 1971-1972.

Current Position:

Fisheries Biologist II

Lake Roosevelt Fisheries Evaluation Program

Colville Confederated Tribes

1998 to Present.

Responsibilities:

Program management to develop detailed study plans to identify suitable habitats for major fish species in Lake Roosevelt; establish methodologies for collection of benthic macro-invertebrates to assess macro-invertebrate communities in Lake Roosevelt; examination of net pen effects on Lake Roosevelt and it’s biota; determine drawdown effects on lake biota and correlate effects of reservoir operations on lake biota.

Related Employment:

Alaska Aquatic and Environmental Consultants, Wasilla, Alaska, 1989-1992 Owner.

Sheldon Jackson College, Sitka, Alaska, 1987-1988, Hatchery Worker.

Alaska Department of Fish and Game, Fisheries Rehabilitation, Evaluation and    Enhancement Division,

Russell Creek Hatchery, Cold Bay Alaska, 1978-1986 



Hatchery Manager, Asst. Hatchery Manager, Fish Culturist III.

Anchorage Area Hatcheries, 1977-1978, Fish Culturist II.


Starrigavan Salt Water Rearing Net Pen Facility, 1972, Fish and Game Tech. III.

City of Cold Bay Alaska, 1983-1984, Health Department Director.

Southern Region Emergency Medical Services Inc., Anchorage, Alaska 1981-1984, 


Aleutian Pribilof Representative on Board of Directors.

Alaska Division of Aviation, Anchorage, Alaska, 1973-1977,

Engineering Technician / Construction Inspector.

Alaska Department of Fish and Game, Game Division, Sitka, Alaska, 1971,


Fish and Game Technician II.

ABBREVIATED CURRICULUM VITAE
NAME: 
 
BIRTHDATE:
EDUCATION:

Allan T. Scholz
16 January 1948
Institution:  
           Degree      Year:



University of Wisconsin
B.S. Zoology 
1976

ADDRESS:

TELEPHONE: 
University of Wisconsin
M.S. Zoology 
1977

Department of Biology
Office (509) 359-6397 
University of Wisconsin
Ph.D. Zoology
1980

Mail Stop 72

Home (509) 235-6796 

Eastern Washington University

Citizenship:
Cheney, Washington   99004 

United States
RESEARCH AND TEACHING EXPERIENCE

Date:                    Job Description:               Location:
Courses Taught

1980-84

Assistant Professor 
Eastern Washington University
Ichthyology (Bio 462)

1985-89

Associate Professor
Department of Biology
Fisheries Management (Bio 463)

1989-99

Professor

Intro Biology (Bio 171, 172, 173)

Summer

Visiting Professor
Shannon Point Marine Laboratory
Marine Ichthyology

1983, 1984

Western Washington University

MEMBERSHIPS ON REGIONAL COMMITTEES:

1987-1996
Columbia Basin Fish and Wildlife Authority, Resident Fish Committee.  (Chairman 1987-1989).

MEMBERSHIP IN PROFESSIONAL SOCIETIES:

American Fisheries Society (LIFE MEMBER)

PUBLICATIONS:

•
Authored or coauthored 21 publications in scientific journals, one monograph and 96 technical reports between 1972 and 1998.  Selected publications are noted below.
1976
Scholz, A.T., R.M. Horrall, J.C. Cooper and A.D. Hasler.  Imprinting to chemical cues:  The basis for homestream selection by salmon.  Science 196: 1247-1249.

1983
Hasler, A.D. and A.T. Scholz.  Olfactory Imprinting and Homing in Salmon.  Zoophysiology, Vol. 14.  Springer-Verlag, Berlin, Heidelberg, New York, Tokyo.  134 pp.

1985 
Scholz, A.T., R.J. White, M. Muzi, and T. Smith.  Uptake of radio-labeled triiodothyronine in the brain of steelhead trout (Salmo gairdneri) during parr-smolt transformation:  Implications for the mechanism of thyroid activation of olfactory imprinting.  Aquaculture 45: l99-2l4.

1993
Geist, D.R., A.T. Scholz and R.A. Soltero.  Relationship between phytoplankton volume and rainbow trout - Daphnia pulex interactions after phosphorus inactivation, Medical Lake, Washington.  Journal of Freshwater Ecology 8 (4):  341 - 353.

1995
Modde, T., A.T. Scholz, J.H. Williamson, G.B. Haines, B.D. Burdick and F.K. Pfeifer.  1995.  An augmentation plan for razorback sucker in the upper Colorado River Basin.  American Fisheries Society Symposium 15:102-111.

1998
Tilson, M.B. and A.T. Scholz.  Kokanee salmon coded wire tagging investigations in Lake Roosevelt:  Annual Report 1997.  U.S. Department of Energy, Bonneville Power Administration, Portland, OR.  Project No. 94-043, Contract No. 94BI32148.

1998
McLellan, J.G., H.J. Moffatt, A.T. Scholz and B.J. Tucker.  Walleye population dynamics in Lake Roosevelt.  Annual Report 1997.  U.S. Department of Energy, Bonneville Power Administration.  Portland, OR.  Project No. 94-043, Contract No. 94BI32148.

PAPERS PRESENTED AT SCIENTIFIC MEETINGS:

•
Presented 71 papers or posters at professional meetings between 1973 to 1998; 27 invited.  Selected recent examples are noted below.

1996
Scholz, A.T.  Chemosensory imprinting in endangered razorback sucker and Colorado squawfish.  Zoology Colloquium.  Washington State University, Pullman, WA.  October 1996.  (Invited speaker.)

1998
A.T. Scholz, J.G. McLellan and H.J. Moffatt.  Incidence of gas bubble trauma in Lake Roosevelt Fishes in 1997.  International conference on ecosystem-based management in the Upper Columbia River Basin.  Castlegar, British Columbia, Canada.  April 1998.

1998
H.J. Moffatt, J.G. McLellan, A.T. Scholz and T. Nelson.  (Poster.)  A preliminary estimate of the largescale sucker (Catostomus macrocheilus) population in Lake Roosevelt, WA, 1997.  International conference on ecosystem-based management in the Upper Columbia River Basin.  Castlegar, British Columbia, Canada.  April 1998.

1998
J.G. McLellan, A.T. Scholz, H.J. Moffatt and B.J. Tucker.  (Poster.)  Walleye (Stizostedion vitreum vitreum) population dynamics in Lake Roosevelt, WA, 1997.  International conference on ecosystem-based management in the Upper Columbia River Basin.  Castlegar, British Columbia, Canada.  April 1998.

RECENT GRANTS
1997
Hach Chemical Company.  Donation of water quality sampling equipment to EWU Fisheries Program.  $8,300.

1998
Bonneville Power Administration/Spokane Tribe.  Kokanee salmon coded wire tagging investigations, walleye population dynamics, and larval fish investigations in Lake Roosevelt.  $114,901.

1998
Wildlife Supply Company (Wildco).  Donation of zooplankton sampling equipment to EWU Fisheries Program.  $3,200.

1998
Yellow Springs Instruments (YSI) Corporation.  Donation of YSI 6000 Environmental Monitoring System to EWU Fisheries Program.  $4,000.

1999
Washington Department of Fish and Wildlife.  Fisheries and Limnological Investigations at Rock Lake, Whitman County, WA.  $24,000.

1999
Washington Department of Fish and Wildlife.  Fisheries and Limnological Investigations at Sprague Lake, Spokane and Lincoln Counties, WA.  $24,000.

mini Curriculum Vitae

A. Ross Black, Ph.D.
rblack@ewu.edu

Current Position: Associate Professor of Biology and Co-Director of Turnbull Laboratory for Ecological Studies.

Education:  a) Ph.D.: December 1991, Department of Zoology, University of Wisconsin-Madison.  Advisor: Stanley I. Dodson.  b) M.S.: May 1989, Department of Zoology, University of Wisconsin-Madison.  c) B.S.: June 1985, School of Fisheries, University of Washington.

Professional Experience:  Associate Professor of Biology, Eastern Washington University: September 1998 - present.  Assistant Professor of Biology, Eastern Washington University: Sept. 1993 - August, 1998.  Postdoctoral Research Associate, Water Resources Laboratory, University of Louisville: November 1991 - July 1993.  Research Assistant, Deptartment of Zoology, UW-Madison: September 1986 - October 1991.  Fisheries Biologist, School of Fisheries, University of Washington: June 1985 - July 1986.  Fisheries Biologist, International Halibut Commission: April - May 1984.

Publications:

Thorp, J.H., A.R. Black, and J.J. Jack. 1996.  Pelagic enclosures - modification and use for experimental study of riverine plankton.   Archives Fur Hydrobiologia Supplement 113(10): 583-589.

Thorp, J.H., A.R. Black, K.H. Haag, J.D. Wehr. 1994.  Zooplankton assemblages in the Ohio River: seasonal, tributary, and navigational dam effects.  Can. J. Fish. Aquat. Sci. 51: 1634-1643.

Thorp, J.H., J.E. Alexander, K.S. Greenwood, A.F. Casper, R.K. Kessler, A.R. Black, W. Fang, A.F. Westin, R.B. Summers, T.W. Sellers, and B. Lewis. 1994. Predicting the success of riverine populations of zebra mussels (Dreissena polymorpha) - a case history of early colonization and microhabitat distribution in the Ohio River.  In: E. Hansen (ed.), Proceedings of the 4th international zebra mussel conference.  Univ. Wisconsin Sea Grant Institute, Madison, WI, USA.  pp. 457-476.

Black, A.R. 1993.  Predator-induced phenotypic plasticity in Daphnia pulex: life history and morphological responses to Chaoborus and Notonecta. Limnol. Oceanogr. 38(5):986-996.

Black, A.R. and S.I. Dodson. 1990.  Demographic costs of Chaoborus-induced phenotypic plasticity in Daphnia pulex.  Oecologia 83:117-122

Technical Reports:
Cooper, M.R., A.R. Black.  1999.  Planktonic secondary production estimation in Lake Roosevelt.  Final report submitted under Bonneville Power Administration Agreement # 94BL132148 to the Spokane Tribe of Indians.

Black, A.R., and S.J. Lewis.  1997.  Daphnia Demography in Lake Roosevelt.  Final report submitted under Bonneville Power Administration Agreement # 94BL132148 to the Spokane Tribe of Indians.

Dumbald, B.R., D.A. Armstrong and A.R. Black. 1987.  Distribution and abundance of dungeness crab, Cancer magister, in Grays Harbor, Washington, and the adjacent near-shore during the fall/winter 1985/1986.  U.S. Army Corps of Engineers.  Contract No. DACW67-85-0033; Final Report.

Additional Professional Experience:

Associate Editor for Aquatic Biology, Northwest Science (journal of the Northwest Scientific Association) October 1998 - present.  Reviewer for Ecology, Limnology and Oceanography, and The Canadian Journal of Fisheries and Aquatic Sciences.  Session Chair (lake ecology), annual meeting of the Ecological Society of America, Spokane, WA, August 1999.  Program Chair and Co-Host, 1997 Annual Meeting of the Northwest Scientific Association, 26-28 March 1997, Spokane, WA.  Member, Board of Trustees, Northwest Scientific Association, 1995-present.  Member, Board of Trustees, Washington Lakes Protection Association (WA affiliate of North American Lake Management Society), 1999-present.  Co-representative for EWU (with Dr. Suzanne Bell) on the US EPA Region 10's GATE (Goverment and Academic Team for the Environment) -Northwest; 1996 - 1998.

Financial Support for Research and Teaching:

Over $794,000 in research grants and contracts have been acquired from NSF, EPA, BPA, Murdoch Foundation, Louisville Water Company (KY), Washington State Department of Fish and Wildlife, University of Wisconsin, and Eastern Washington University in support of zooplankton research and teaching since 1988.

Professional Organizations:

American Society of Limnology and Oceanography, Ecological Society of America, Sigma Xi, Northwest Scientific Association
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