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Section 9 of 10. Project description

a. Abstract:   Research and surveys concerning sturgeon status are directly called for in the 1994 Columbia Basin Fish and Wildlife Program (Section 10.4A) as white sturgeon (Acipenser transmontanus) populations are declining, possibly as a result of hydropower construction and operations.  White sturgeon surveys conducted by the Oregon Department of Fish and Wildlife, and the Spokane Tribe of Indians during 1998 revealed an aged population above Grand Coulee Dam with virtually no recruitment during the past 20-25 years. The goal of the proposed project is to assess population reproductive characteristics of white sturgeon in Lake Roosevelt, and develop mitigative measures, including artificial propagation to preclude listing of this strain/stock under the Endangered Species Act (ESA).  Specific objectives are to; 1) define population characteristics of white sturgeon above Grand Coulee Dam; 2) Define potential for white sturgeon spawning between Grand Coulee Dam and the international border, 3) Assess biological and environmental factors affecting abundance of white sturgeon, and 4) Develop a restoration and management plan for white sturgeon above Grand Coulee Dam.  Methodologies used will be drawn from other regional sturgeon studies currently underway including those throughout the Columbia River (including Canadian reaches) and on the Kootenai River.  This project is expected to be completed three years after initiation of sampling, and will provide solid baseline data regarding the status of, and alternative management strategies for the restoration of white sturgeon in Lake Roosevelt. 
b. Technical and/or scientific background:   Data collected during 1998 by the Washington and Oregon Departments of Fish and Wildlife and the Spokane Tribe of Indians revealed an aged white sturgeon population above Grand Coulee Dam, with virtually no recruitment during the past 20-25 years.  No young of year sturgeon were collected in 1998 by USGS trawling surveys above Grand Coulee Dam, although these same methods are collecting YOY in other reservoirs throughout the lower Columbia and Snake Rivers.  The sturgeon populations above the international border are also recruitment limited (R.L. & L. Environmental Services Ltd. 1994) suggesting that further investigations are necessary to define factors limiting recruitment of white sturgeon above Grand Coulee Dam.  

As described in Section 10.4A of the 1994 FWP, concern has arisen over the declining status of native sturgeon populations throughout the Columbia River Basin. White sturgeon populations above Grand Coulee Dam were closed to harvest in 1996 due to increasing concerns over the apparent declining status of the population.  Mitigative and/or restorative efforts have become necessary to maintain this particular white sturgeon stock, which possesses genetic traits different from other Columbia River stocks (Stetter and Brannon 1992; Brannon et al. 1987).   Genetic stock differentiation was also defined for the Kootenai River white sturgeon stock, which under a similar condition of limited recruitment, was listed as endangered in 1994.

Sturgeon populations are declining, in part, due to dam construction and hydro-ops, which result in hydrograph reversal (Apperson and Anders 1991; Partridge 1983).  Numerous authors have noted the importance of high spring flows in sturgeon spawning and recruitment (Nilo et al. 1997; Auer 1996; Parsley 1991), and hydro-ops may be, in part, related to the lack of recruitment noted in the upper Columbia River.  Other factors may also play an important role in limiting recruitment of white sturgeon above Grand Coulee Dam, including food availability, predation of juveniles by walleye and other piscivores, and water/sediment quality issues related to zinc smelting operations in Canada and mining operations in the U.S.  

The proposed work will provide needed insight into factors limiting recruitment of white sturgeon in the upper Columbia River, and collect baseline data necessary to make informed management decisions. 

c. Rationale and significance to Regional Programs:   Sections 10.4A.1, 10.4A.2, 10.4A.6 and 10.4A.9 of the FWP specifically address the need for collection of baseline data on sturgeon populations throughout the basin.   Sections 10.4A.6 describes the need to “fund a sturgeon assessment in Lake Roosevelt from Grand Coulee Dam to the international border, including the Spokane River arm on the Spokane Indian Reservation”.  Section 10.4A.9 recognizes the need for “sturgeon population research in Lake Roosevelt…”.  

Findings from 1998 surveys conducted by the ODFW and STOI demonstrated that the white sturgeon population above Grand Coulee Dam is similar in status to that of the Kootenai River stock, with a very aged population and virtually no recruitment over an extended period.  Section 10.4B of the FWP specifically deals with the Kootenai River white sturgeon stock which was listed as endangered in 1994.  Parsley and Beckman (1994) showed that white sturgeon in the Kootenai River spawn under different habitat conditions than those in the lower Columbia basin, and the proposed project will further our understanding of similarities or differences between stocks in the Kootenai and upper and lower Columbia Rivers.  Results of the proposed project will help to define the need for further or more specific actions related to sturgeon stock(s) in and above Lake Roosevelt.

Sturgeon stock(s) found in Lake Roosevelt are able to migrate across the international border, making their management a transboundary issue.  The information collected will enable effective coordination and management with Canadian co-managers of these upriver sturgeon stock(s) as discussed in Section 2.2G of the FWP.  At a November 18, 1998 meeting, representatives of Canadian (B.C. Environment, B.C. Hydro) and U.S. (STOI, Washington Department of Fish and Wildlife, National Park Service) interests acknowledged the need for a cooperative effort to manage this transboundary sturgeon stock.  Canadian interests have already conducted extensive surveys of spawning habitat and the spawning population(s) between the international border and Hugh Keenleyside Dam, and have begun work on a stabilization/recovery plan (L. Hildebrand; R.L. &L. Environmental Services Ltd., Vancouver, B.C.; Personal communication).  Results of the proposed project will include a comprehensive plan addressing the transboundary nature of this particular stock, with the ability to use the Canadian plan as a model or existing framework.

This project will also provide data necessary to the development of biological and integrated rule curves for Lake Roosevelt as called for in Section 10.8B.5 of the FWP.  Rule curves will be constructed as part of the Lake Roosevelt Fisheries Evaluation Program (BPA 9404300).

d. Relationships to other projects:   The proposed project is critically linked to the Lake Roosevelt Fisheries Evaluation Program (BPA 9404300), the Joint Stock Assessment (BPA 9700400), and potentially to the proposed Ford Hatchery.  The LRFEP will require data on the white sturgeon population above Grand Coulee Dam to complete a management plan for Lake Roosevelt.  With both the LRFEP and the proposed project being conducted by the STOI, coordination of personnel, equipment, and information will be maximized.  The Joint Stock Assessment is compiling existing databases on upper Columbia River fish stocks, and defining existing data gaps which need to be addressed.  At the current time, data concerning white sturgeon in Lake Roosevelt is a necessary but lacking portion of that database.  The proposed Ford Hatchery is a potentially suitable site for rearing of white sturgeon to assess the potential for artificial propagation under this proposal.  At this time we have the capability to rear white sturgeon on a temporary basis at the Colville SFH, and the Meadow Creek Hatchery in British Columbia

The proposed project is similar to numerous funded projects in that hydro-operations appear to have negatively impacted the white sturgeon population above Grand Coulee Dam, similarly to others within the basin.  Numerous programs are funded by BPA which address white sturgeon evaluations, mitigations, or recovery plans in other portions of the Columbia River Basin;  BPA 8605000 – White sturgeon mitigation and restoration in the Columbia and Snake Rivers (ODFW), BPA 9700900 – Evaluating rebuilding the white sturgeon population in the upper Snake River (NPT), BPA 8806400 – Kootenai River white sturgeon studies and conservation aquaculture (KTOI), BPA 8806500 – Kootenai River fisheries investigations (IDFG), BPA 9084 - Assessing genetic variation among Columbia basin white sturgeon populations (UOI), and BPA 9019 – Monitor reproductive physiology of Columbia River white sturgeon (OSU).

Current work at the University of Idaho (BPA 9084) will further investigate the genetic uniqueness of the Lake Roosevelt / Upper Columbia stock of white sturgeon.  Work at Oregon State University (BPA 9019) is currently assessing reproductive physiology of white sturgeon collected throughout the Columbia River (including those collected above Grand Coulee Dam during 1998), and may provide additional information on potential factors limiting recruitment in this reach.

Funded sturgeon projects on the Kootenai River have established a precedence of involving Canadian interests in transboundary sturgeon stock evaluation and management efforts funded by BPA. 
e. Project history:  New Project. 

f. Proposal objectives, tasks and methods
Objectives:

1. 
Inventory and define the potential for white sturgeon spawning between Grand Coulee Dam and the international border.

a) Define potentially suitable spawning areas for white sturgeon above Grand 

Coulee Dam based on review of existing data and Habitat Suitability Indices.


b) Assess spawning use of areas defined in 2-a using artificial substrate mats to 

collect spawned eggs.

2.
Assess biological and environmental factors affecting abundance of white sturgeon.


a) Collect stomach contents of representative fish species at and downstream of 

areas defined in 2-a during sturgeon spawning season to assess predation of eggs or newly hatched larvae.

b) Monitor physical and chemical water / sediment quality parameters near known, or potential spawning areas to define existence of potentially adverse conditions for egg/fry survival.

3.   
Development a restoration and management plan for white sturgeon above Grand 

     
Coulee Dam.

a) Investigate the potential for artificial propagation of white sturgeon from area(s) above Grand Coulee Dam including feasibility and appropriate methodologies.

b) Implement recommendations of management plan to restore a complete age 

class structure within the target population.
Product(s) will include annual and completion reports to the funding agency.

Methods:   Methodologies currently or previously utilized within the Columbia River Basin to sample white sturgeon or their spawned eggs are described in Paragamian et al. (1995, 1996, 1997), Beamesderfer and Nigro (1993a and 1993b), Stetter and Brannon (1992), Elliott and Beamesderfer (1990), and McCabe and Beckman (1990).  Methods for the proposed project will draw from these defined methodologies whenever possible and efforts will be coordinated with basin-wide researchers to ensure collection of any samples valuable to other studies (i.e. genetic work at UOI, BPA 9084).

I)  Objective 1, Identify and define potential for white sturgeon spawning between Grand Coulee Dam and the international border.

White sturgeon above the international border utilize spawning habitats similar to those utilized elsewhere in the Columbia River basin (R.L.&L. Environmental Services Ltd, 1994), and numerous potentially suitable areas have been identified below the international border (Larry Hildebrand, R.L.&L. Environmental Services Ltd, Personal Communication).  Based on existing literature and Habitat Suitability Indices for white sturgeon (Parsley and Beckman, 1994), the presence of additional sites will be investigated.  Use of identified suitable spawning areas by white sturgeon will be investigated using artificial substrates designed to collect spawned sturgeon eggs (McCabe and Beckman, 1990).  Physical habitat parameters (temperature, velocity, depth, predominant substrate) will be monitored throughout the spawning season at all suspected or potential spawning areas identified during this study.  Artificial substrates will be deployed downstream of potential spawning areas and monitored throughout the spawning season (June – July; R.L.&L. Environmental Services Ltd, 1994).  If spawned eggs are collected, they will be sacrificed and fertilization and stage will be determined according to methods described by Beer (1981).  Sacrifice of eggs will be necessary to determine if successful spawning has occurred (fertilization) and the number of spawning events at each site (determined by egg stage).  These methods are currently used in Kootenai River investigations (BPA 8806400 and 8806500) to establish fertilization rates and number of spawning events.  Egg collection efforts will provide information on distribution and use of suitable spawning habitat, and the timing of spawning activities that can then be related to hydro operations.

II)  Objective 2, Conduct an assessment of biological and environmental factors affecting abundance of white sturgeon.

To assess predation of white sturgeon eggs and/or larvae, stomach contents will be collected from representative fish species in the vicinity of spawning locations defined under Objective 1.  Potential predators will be collected using various methods including (but not limited to) angling, electrofishing, and gillnetting.  Stomach contents may be assessed in the field if time permits, or preserved in 100% ETOH for laboratory examination at a later time.  If any fish eggs or larvae are observed during field observation of stomach contents, they will be preserved in 100% ETOH for laboratory identification to ensure accurate identification.  All preserved stomach contents will be labeled with date, location, time, and method of collection, and collector(s).

Following identification of potential spawning areas under Objective 1, physical and chemical water and sediment quality parameters will be assessed near these areas to identify potentially adverse conditions for egg/fry survival.  Sediment quality is not anticipated to vary in the short term, and will be investigated once annually near each potential spawning location.  Sediment samples will be collected via ponar dredge and sent to the Spokane Tribal Laboratories for analysis of contaminants (including heavy metals, fine sediment, pesticides or other chemical contaminants).  Water quality is expected to be variable through time, and will be assessed at least twice per month during the spawning season.  Water quality monitoring will include assessment of turbidity, dissolved oxygen, percent dissolved oxygen, pH, conductivity, total dissolved solids, oxidation reduction potential, and total dissolved gas using a Hydrolab Surveyor IV.  Water samples will be collected using a Van Dorn bottle (or similar water sampler) from near the sediment-water interface for laboratory analysis at least twice per month during the spawning season.  Laboratory analysis of water samples will include metals, chemical contaminants (i.e. pesticides/herbicides, etc…) suspended solids, nutrients, alkalinity, and other parameters deemed relevant after further literature review.  

Assessment of available food for white sturgeon will be investigated according to life history stage.  Benthic invertebrates are important in the diet of juvenile sturgeon (Simpson and Wallace, 1982), and their density and distribution will be assessed using a combination of ponar and artificial substrate samples (Klemm et al., 1990), and review of existing literature for Lake Roosevelt.  Sub-adult and adult white sturgeons rely heavily on fish, crayfish, and mussels (Wydoski and Whitney, 1979).  Data on seasonal distribution of fishes in Lake Roosevelt is available through the Lake Roosevelt Fisheries Evaluation Program (LRFEP).  Additional fisheries surveys (electrofishing and gillnetting) will be conducted under the proposed program to examine distribution and species composition in the riverine portion of the study area above Lake Roosevelt.  Crayfish and mussel distribution will be assessed using systematic surveys throughout the study reach.  Crayfish will be sampled using baited minnow traps.  Mussel distribution will be assessed using available data and brail surveys (Klemm et al., 1990) in areas suitable for colonization by freshwater mussels.  Density and distribution of major food items will be plotted as an individual GIS layer on a bathymetric map of Lake Roosevelt being constructed under the LRMDCP allowing for comparison of sturgeon and food distributions throughout the study area.

III) Objective 3, Prepare a restoration and management plan for white sturgeon above Grand Coulee Dam.


Canadian interests have already conducted extensive surveys of spawning habitat and the spawning population(s) between the international border and Hugh Keenleyside Dam, and have began work on a stabilization/recovery plan (L. Hildebrand; R.L. &L. Environmental Services Ltd., Vancouver, B.C.; Personal communication).  Results of the proposed project will include a comprehensive restoration and management plan (Plan) addressing the transboundary nature of this particular stock, with the ability to use the Canadian plan as a model or existing framework.  Development of the Plan will involve representatives of the STOI, Colville Confederated Tribes, WDFW, National Park Service, B.C. Hydro, B.C. Ministry of the Environment, and any other pertinent or interested parties.

Two young of year (YOY) white sturgeon were collected in standardized fishery surveys conducted by the STOI during 1998 (electro fishing and gillnetting; LRFEP), and were the only YOY noted in similar seasonal surveys since 1988.  Data collected on adult sturgeon during 1998 further substantiates the theory of a recruitment limited population above Grand Coulee Dam.  The potential for artificial propagation of white sturgeon above Grand Coulee Dam must therefore be fully addressed as both a management and restorative alternative within the Plan.  The Plan will be based both on currently existing data and the findings of this baseline investigation.  It will define the need (if any) for artificial propagation, and address the feasibility and most appropriate methodologies to be used.  Methods of artificial propagation defined within the Plan will be utilized during year two of the proposed (three year) study to determine obtainable hatching and survival rates of white sturgeon within a regional aquaculture facility.

g. Facilities and equipment:   The Spokane Tribal Fisheries Department has sufficient facilities and equipment to conduct the majority of work described in this proposal.  The STOI is also the primary contractor for the Lake Roosevelt Fisheries Evaluation Program (LRFEP) (BPA 9404300), which has been underway under various project names since 1988.  Facility needs and much of the equipment for these two projects will overlap, and therefore they can be effectively shared by both programs.  


Office and laboratory space utilized by the (LRFEP) are located within the Spokane Tribal Natural Resources Building in Wellpinit, WA.  Storage space for boats, equipment and supplies is available at two locations on the Spokane Reservation; a 36x40’ metal building located adjacent to the natural resources building, and a larger storage facility located near Little Falls Dam.  


Three vehicles are owned and/or utilized by the LRFEP; a 1 ton Dodge pickup equipped with electric brakes and snow plow, a 3/4 ton Ford pickup, and a 1/2 ton Chevy pickup.  The LRFEP also utilizes a 33’ Bounder motor home to house employees during extended field efforts.  The LRFEP utilizes 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 electro fishing boat with a 200 hp outboard engine, and a 21’ Smith Root electro fishing boat with an inboard engine and jet drive.  Due to heavy use of existing boats and vehicles, one additional vehicle and boat/trailer combination will be purchased under the proposed program to maximize availability and sampling effectiveness.  The vehicle and boat purchased will be used primarily for sturgeon work, but made available for use by other BPA programs when no sampling conflict will result.  The boat to be purchased will be of a design to accommodate sturgeon sampling first, with other uses considered secondary. 


Computer systems currently in use by the LRFEP include 2 Power Macintosh systems, one Macintosh Quadra 650, and a Macintosh Powerbook, two Pentium PC’s, and a network equipped PC to serve as a network hub within the LRMDCP.  One additional Pentium PC computer will be purchased under the proposed program and will be dedicated to staff directly involved in the proposed project.


Sharing of field equipment with the LRFEP will be maximized during this project.  The LRFEP currently has all necessary field equipment to conduct the sampling described in this proposal, artificial substrate mats, and hoop nets. Approximately 60 artificial substrate mats can be made available for use on this project by the USGS (Mike Parsley, USGS, Personal Communication) and additional mats can be fabricated as necessary.  Hoop nets will be purchased when necessary during this project.  Equipment that is subject to high use and wear, will be repaired when appropriate and replaced as necessary.


Canadian interests (B.C. Environment) are currently conducting sturgeon surveys between the international border and Hugh Keenleyside Dam, and are therefore anticipated to have all equipment necessary to assist with this project.
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Two FTE’s are currently associated with this proposal, and are listed below.  Both will be involved in the initial planning of this project, including the selection of qualified applicants to fill the proposed positions (BPA 9404300).     .

Name
Position
Primary Duties

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

Jim V. Spotts
Fisheries Biologist III
Oversight of day to day program operations including office, laboratory, and field activities; Research planning and design; Data analysis and report formulation

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 five professional reports; including lead author of 1993 through 1995 and co-author of 1996 and 1997 annual reports for Lake Roosevelt Monitoring Program.

PROFESSIONAL PRESENTATIONS


Two professional presentations in past year, 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.
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