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a. Abstract

This project will provide critical information for evaluating the status of threatened bull trout populations in the Yakima sub-basin.  Additionally, it will relate selected habitat attributes to bull trout spawning and rearing areas and provide DNA samples for comparison with bull trout populations from within and outside of the Yakima sub-basin.   Development and implementation of management actions to recover bull trout will be integrated into recovery plans being developed by the Mid Columbia Recovery Unit Team (MCRUT).  The WDFW will play an active role in that process.  Ultimately, the primary goal is to recover bull trout in the Columbia basin.  The intent of this proposal is to tailor objectives in the Yakima sub-basin for meeting that goal and to compliment the Northwest Power Planning Councils 2000 Fish and Wildlife Program (NWPPC, 2000) and the recently completed Yakima Sub-basin Plan (CBFWF, 2001).  Each of the project objectives will be addressed using established and accepted protocol techniques including systematic sampling of streams, habitat surveys, DNA analysis, spawning surveys, trapping/tagging and handling of fish.  The American Fisheries Society (AFS) protocol procedures for determining bull trout presence (Peterson et al 2001) and the sampling protocol for bull trout habitat and juvenile distribution (Dunham, 2001) will be used.  Data will be summarized and results will be used to develop guidance for fisheries managers and presented in the form of annual reports, presentations at professional meetings and publications in peer-reviewed journals.

b. Technical and/or scientific background
On June 10, 1998 the U.S. Fish and Wildlife Service (USFWS) listed the Columbia and Klamath River distinct population segments of bull trout as “threatened” under the Endangered Species Act (ESA) (USFWS, 1998).  The Columbia River population segment is estimated to have occupied about 60% of the Columbia River Basin and now occurs in 45% of the estimated historical range (Quigley and Arbelbilde 1997).  The USFWS recognized distinct bull trout subpopulations in the Yakima River and is obligated to develop a recovery plan.

The Washington Fish and Wildlife Commission adopted the Wild Salmonid policy (WSP) “to protect, restore and enhance the productivity and diversity of wild salmonids and their ecosystems (WDFW 1997).   In 1999, The Governor’s Office issued a Draft Statewide Strategy To Recover Salmon -- Extinction Is Not An Option (State of Washington 1999).  Its goal is “To restore salmon, steelhead and trout populations to healthy, harvestable levels and improve those habitats on which the fish rely”.  This is also reflected in the current State Agencies’ Action Plan for the Statewide Strategy to Recover Salmon (State of Washington 2000).  In September 2000 the WDFW released its “Bull Trout and Dolly Varden Management Plan” (WDFW, 2000) which describes the goal, objectives and strategies that will be used by WDFW for managing bull trout and dolly varden in Washington State.     

The Columbia River Basin Fish and Wildlife Program in their 1995 Amendment 10.5A, recognized the need that bull trout studies and evaluations should be undertaken and completed quickly and that on-the-ground projects be identified and implemented as soon as possible to address the needs of the species.”  Amendment 10.5A.6 calls for WDFW and the Yakama Indian Nation (YIN) to cooperate in studies to document bull trout life histories and limiting factors.  Currently, the WDFW and YIN are working together on  assessment and monitoring activities (i.e., distribution surveys and redd counts) of the Ahtanum Creek bull trout sub-population in the Yakima sub-basin but progress is very slow and difficult given current staffing and funding levels.   

The Yakima River drains a 6,155 square-mile basin in south-central Washington, flowing 217 miles from Keechelus Lake in the Cascade Mountains to the Columbia River near Richland.  The major tributary streams to the Yakima River include the Kachess, Cle Elum, Teanaway and Naches Rivers in the upper portion of the basin and the Ahtanum Toppenish and Satus Creeks in the lower portion.  The Naches River is the largest tributary and extends about 45 miles from the confluence with the Yakima.  Major Naches River tributary streams include the Tieton, Rattlesnake, Bumping, American and the Little Naches.  There are five major irrigation storage reservoirs in the headwater areas of the Yakima basin.  These are Keechelus, Kachess and Cle Elum Lakes in the upper Yakima and Rimrock, Bumping Lakes in the upper Naches .   Much of the upper watershed is occupied by the Wenatchee National Forest with a mix of state and private timber lands.  Mid to low elevations are dominated by grass, shrub/steppe lands and contain domestic livestock grazing, irrigated orchards and other row crops.  The Yakima River Sub-basin is one of the most intensively irrigated areas in the United States.  According to the WDFW Salmonid Stock Status Reports (SASI) for Bull Trout (WDFW,  1998) the Yakima sub-basin contains at least nine distinct bull trout stocks.  More recent spawning data suggests a minimum of thirteen spawning populations (WDFW File Data, 2000).  (See attached map showing current known bull trout distribution in the Yakima sub-basin).     

With the exception of un-laddered barrier dams on the upper basin reservoirs, there are no other physical migration barriers between upper basin areas and the main stem Columbia River.  Isolated adfluvial bull trout populations exist in the upper basin reservoirs and fluvial bull trout populations exist below the reservoirs and in other areas of the upper Yakima sub-basin.  Although few in number, bull trout have been observed in the lower Yakima, and in the Columbia River main stem above and below the Yakima River confluence (i.e., McNary Dam and Priest Rapids pool).

In the final listing rule (63 FR 31647) the US Fish and Wildlife Service (USFWS) considered isolation by dams to be a major threat to bull trout in the basin.  The USFWS also considered agricultural practices and associated water withdrawal as a threat to each subpopulation.  Additional threats facing bull trout subpopulations in the basin included forestry, grazing, roads, mining, harvest, non-native species and residential development.  Past and current efforts to assess, protect and restore existing bull trout populations have been limited by a lack of basic information about bull trout ecology, life history and genetics (Rieman and McIntyre, 1993; Kostow, 1995; Rieman and McIntyre, 1995; Buchanan et al. 1997; Spruell and Allendorf, 1997).  

Like the bull trout population assessment work in the Columbia River Gorge (WDFW, 2000), this project will also develop correlations between certain habitat attributes and presence/absence of bull trout (Reiman et al., 1997; Baxter and McPhail, 1999; Baxter et al. 1999; Dunham and Reiman, 1999).  The information will also be forwarded to the Rocky Mountain Research Station, Boise, Idaho to be included in their nationwide analysis.  This will allow threats to existing bull trout populations to be appraised and the development of basin specific bull trout management plans, which can be effectively implemented and monitored.  The AFS Protocol Procedures developed by Peterson et al., (2001) will be used for determining bull trout presence/absence and would immediately begin upon funding of this project.

The Washington Department of Fish and Wildlife completed an inventory of existing information for native char in Washington, the Salmonid Stock Inventory (SASI) (WDFW, 1998).  The SASI report  provided some insight into the overall problems and status of bull trout populations but there were many unknowns.  With the exception of a few isolated populations in upper basin reservoirs, limited information exists for bull trout populations in most areas of the Yakima basin.  This is particularly true for the Yakima River and tributary streams as well as the Cle Elum Lake drainage.  At the time of “listing” (June 1998), only the Rimrock Lake population was considered stable and increasing.  The remaining populations were classified as depressed and declining or unknown.    

In March 1992 the WDFW worked cooperatively with the USFS to compile bull trout distribution and abundance data on the Wenatchee National Forest (Brown, 1992).  In the Yakima sub-basin some redd count and temperature data was available but most was limited to only a few areas in the upper basin reservoirs.  Brown’s 1992 report recommended the need for additional information on spawning and rearing areas, migration routes, and  limiting factors.  A limited amount of historical distribution information, mostly from anecdotal accounts and archived angler creel data was available from unpublished WDFW file data (WDFW files and Goetz, 1994) but no site specific or population abundance information was available.

Several Central Washington University (CWU) graduate studies were conducted in the mid 1990’s on Rimrock Lake adfluvial bull trout spawning streams.  The WDFW had already begun conducting redd counts in Rimrock Lake tributaries and in several other upper basin reservoirs in the mid 1980’s and readily shared this information with graduate students and biological staff at CWU (WDFW File Data, 2000).  The graduate studies provided additional information on adfluvial life history, juvenile feeding ecology, and habitat use by bull trout in the two Rimrock Lake spawning tributaries (Sexauer and James, 1993;  Sexauer, 1994;  James and Sexauer, 1997, Sexauer and James, 1997;  James, 1997).  Goetz, 1997 documented adfluvial juvenile bull trout habitat use in Gold Creek (Keechelus Lake).  Additional baseline studies to quantify bull trout spawning habitat was conducted in selected streams from four upper Yakima basin reservoirs, Rimrock, Bumping, Keechelus and Kachess Lakes (Craig, 1997).  All of the upper Yakima basin reservoirs are inhabited by isolated bull trout populations which are blocked by reservoir dams.  Rimrock Lake contains the healthiest population followed by Bumping Lake.  Keechelus and Kachess Lake populations are in critical condition and Cle Elum Lake is unknown.

Since the mid 1990’s the WDFW has been working cooperatively with CWU, (as contracted by the Bureau of Reclamation) to facilitate studies on life history aspects, population abundance and migration characteristics of bull trout in upper basin reservoirs, but progress is slow and difficult due to the absence of adequate funding for personnel and equipment.  To date, only three spawning populations in two reservoirs have been examined in much depth (i.e., Rimrock and Bumping Lakes).  The WDFW has continued to supply baseline redd count information for most isolated adfluvial bull trout populations in the reservoirs (except Cle Elum Lake) and has begun to collect baseline information in fluvial systems outside of the reservoirs, but much additional information is needed.  

Through the assistance of  the Yakama Indian Nation (YIN), via spring Chinook brood stock collection activities, adult bull trout were recently documented migrating upstream past Roza Dam on the Yakima River.  YIN biologists also assisted WDFW with bull trout surveys in the Ahatanum drainage and documented bull trout spawning activity in two tributary streams.  A small number of bull trout have also been reported by the WDFW Ecological Interactions Team in the main stem Yakima River and in some lower reaches of tributary streams.  Radio tagging studies of bull trout in the Yakima River would be a great help in determining migration characteristics and potential spawning areas and summer/wintering zones.        

Although there is some limited and recent information on bull trout spawning activity in the Yakima main stem and in several tributaries of the Naches River (WDFW File Data, 2000), much remains unknown.  Currently, there is a large information gap on bull trout distribution, abundance, presence/absence, spawning areas, links or connections between populations in the fluvial system of the Yakima basin (i.e., below or outside of the reservoirs) and there has been little quantification of available bull trout habitat in these areas.  This latter element is particularly important, especially in those areas that may not currently have bull trout, but may have sufficient habitat conditions to support bull trout.  This habitat element has very important recovery implications.  Another large information gap is in the Cle Elum Lake drainage.  Although bull trout have been observed in various areas of the drainage very little else is known.  

Although some redd count index areas are being monitored in the Yakima sub-basin adequate surveys have not been conducted to determine the extent of spawning activity or to evaluate current index areas (e.g., expansion of spawning activity outside of the current index).  Additional surveys are also needed to substantiate the presence / absence, of bull trout and to document the critical attributes of spawning/rearing  habitat in the Yakima sub-basin.  Surveys utilizing the latest methodologies and protocols are critically needed to assess populations in these areas before full recovery can begin.

c. Rationale and significance to Regional Programs
This project directly addresses past amendments 10.5A.and 10.5A.6 of the Columbia River Basin Fish and Wildlife Program by providing scientific information that will help protect and restore weak stocks of native bull trout in Washington’s section of the Yakima River sub-basin .  The WDFW will conduct this work but will continue to work in a cooperative mode with others in the basin; including the USFWS, USFS, YIN, BR, and others.  

In the recently completed Yakima Sub-basin Summary Report (Draft dated 2/23/01) there are a large number of objectives and strategies specifically devoted to bull trout.  The objectives and tasks for this project were developed from the objectives in the  Sub-basin Plan, the Draft Mid Columbia Bull Trout Recovery Plan, the WDFW Bull Trout and Dolly Varden Management Plan and from local knowledge of bull trout populations.  The following is a sample of abbreviated summary statements taken from the Yakima Sub-basin Plan (Goals & Objectives Section Pg 319-336) specifically related to this project.  These objectives were summarized and renumbered for ease of presentation as follows:  1. Maintain and restore bull trout distribution and habitat for critical life history stages such as spawning and rearing,  2.  WDFW will work to protect current migratory corridors connecting remote headwater areas and restore historical migration corridors,   3.  Continue mapping and collecting habitat information on the Yakima watershed,   4.  Use GIS map technology to map bull trout habitat,  5.  WDFW will work within state laws and through the USFWS bull trout recovery planning process to implement management actions needed to provide functioning habitats for bull trout,  6.  Restore stock abundance and recruitment levels of bull trout in the basin and provide sanctuaries for bull trout spawning and rearing areas,  7.  Provide genetic conservation of bull trout by establishing and protecting connectivity among populations,  8.  Spawning area closures and fishing regulations will be instituted to protect critical spawning and rearing bull trout,  9.  Inventory and assess bull trout habitat ,   10.  Determine distribution of bull trout stocks,  11.  Use standardized methodologies to quantitatively determine the distribution of bull trout,  12.  Distribution data will be maintained in a GIS database,  13.  Determine stock abundance and biological characteristics,   14.  Conduct annual bull trout spawning surveys,  15.  Determine genetic diversity of native char stocks by using non lethal micro satellite DNA techniques,  16.  Determine length at maturity and frequency of spawning for individual stocks,  and  17.  Determine relationships among life history types. 

 These Yakima Sub-basin Summary objectives primarily deal with four key areas, they are; distribution, abundance, habitat and genetics.  They are also the primary components in the objectives outlined in the Mid Columbia Recovery Unit Team’s (MCRUT) Draft Bull Trout Recovery Plan (Middle Columbia Recovery Unit Team, 2001).  The Mid Columbia Recovery Unit Team (MCRUT) is composed of federal, state, tribal, and local groups tasked with writing recovery plans for the Yakima bull trout core area (USFWS lead).  The WDFW is actively engaged in the recovery planning process and is assisting with writing the Recovery Plan.  The overall goal for bull trout recovery in the Middle Columbia Recovery Unit is to “Ensure the long-term persistence of self-sustaining complex interacting groups of bull trout distributed within the Middle Recovery Unit”.  The MCRUT also believes the use of the main stem Columbia River by migratory bull trout is a primary research need. 

Hydroelectric and irrigation storage dams in the Columbia River have isolated bull trout populations and prevented genetic exchange among populations. This leads to increased risk of extinction from genetic factors and cataclysmic random events in these populations (Rieman and McIntyre, 1993). Other limiting factors including habitat degradation, over-harvest, and exotic species introductions have also contributed to the decline of bull trout populations.  Spruell and Allendorf (1997) advocate that maintaining the genetic diversity of bull trout will require the continued existence of many distinct populations. 

By providing basic information on distribution, abundance, habitat and genetics, this study will contribute to the management, preservation and restoration of native bull trout populations throughout the Columbia Basin.  It augments other bull trout population assessment and recovery programs in the Columbia River Gorge (e.g., BPA Project # 9405400) and studies currently being conducted by the USFWS and USFS in the upper Columbia/Wenatchee River system.  This proposal is consistent with and supports the vision of the Northwest Power Planning Council’s 2000 Columbia River Basin Fish and Wildlife Program (NWPPC, 2000).  A vision based on an ecosystem approach to rebuilding healthy, naturally producing fish and wildlife populations by protecting and restoring habitat and the biological systems within them (NWPPC, 2000).  The objectives in this study were designed to facilitate the 2000 Program directives by identifying and resolving key uncertainties associated with resident fish losses (i.e., bull trout) in the Yakima sub-basin arm of the Columbia River.  It contains measurable, quantitative biological objectives.  This information is vital so that an effective recovery plan can be developed and implemented not just for the Yakima sub-basin, but for the entire Columbia basin.  Last but not least, this project proposal is consistent with biological objectives and strategies for bull trout identified in the recently developed Yakima Sub-basin Plan (CBFWF, Yakima Sub-basin Plan, 2001), outlined in the second paragraph of this section.  As stated in the 2000 Fish and Wildlife Program, “ultimately the program will be implemented thru these locally developed plans” (NWPPC, 2000).  

d. Relationships to other projects 
 We (WDFW) has developed excellent working relationships with a number of other agencies during our current bull trout monitoring activities.  They include the US Fish and Wildlife Service, US Forest Service, Bureau of Reclamation, Irrigation Districts, Central Washington University, Washington Department of Natural Resources and the Yakama Indian Nation.      

We will provide data and input to the USFWS & USFS in evaluating juvenile bull trout distribution and habitat relationships being developed by Dunham et al, 2001.  Recently developed AFS protocol procedures will also be used and that information will be channeled to the USFWS and incorporated into federal databases specifically designed as a bull trout data repository (USFS Rocky Mountain Research Station, Boise, ID).   

We will continue to work with all of the agencies and organizations listed above in monitoring and evaluating bull trout population status on the Wenatchee National Forest and on state and private lands within the Yakima sub-basin.  We will continue to distribute and exchange data with these agencies and others throughout the Yakima sub-basin.  Information exchange and dialog on field activities will also occur between this project and the BPA funded project in the Columbia River Gorge on bull trout population assessment (BPA Project # 9405400).  This project compliments the Gorge project in bull trout assessment work.  

We receive periodic data and information on bull trout observations in the Yakima River and tributaries from the WDFW Ecological Interaction Team currently conducting “Yakima River Species Interaction Studies” (BPA Project # 8910500) and from Yakama Indian Nation Biological staff currently conducting “Yakima Fisheries Project Spring Chinook Supplementation Monitoring” (BPA Project # 9506400).  If this project is funded, we will to the extent possible, try to conserve equipment and personnel resources (e.g., trapping  bull trout at Roza Dam by YIN personnel for radio-telemetry studies on this project).  The proposed budget for this project has already taken these potential cost saving features into consideration.  Data collected on this project will be made available for electronic retrieval through WDFW and Stream Net (BPA Project # 8810808) as well as reports posted on the BPA website.     

This project will provide essential data and information to the USFWS Columbia River Bull Trout Recovery Plan - Mid Columbia Recovery Unit Chapter).  It will also furnish needed information to the Yakima and Kittitas County Growth Management Authority, the Washington Department of Natural Resources for development of their Coordinated Resource Management Plans, to the Wenatchee National Forest, Naches and Cle Elum Ranger District Watershed Assessment Teams and to the Bureau of Reclamation Systems Operations Advisory Committee (SOAC Team).   

e. Project history (for ongoing projects) 

N/A -- New project proposal.

f. Proposal objectives, tasks and methods
NOTE:  The primary goal is to recover bull trout in the Columbia basin.  The following objectives were tailored to provide information in the Yakima sub-basin necessary for meeting that goal. 

Objective 1.  Investigate un-surveyed tributaries for bull trout presence/absence by using AFS Protocol procedures.

Task a.     Determine presence/absence of bull trout in unsurveyed tributaries of the Yakima subbasin.

Methods.  The American Fisheries Society (AFS) Protocol procedures for detecting bull trout presence/absence will be used (Peterson et al. 2001).  Most effort will be concentrated in areas below or outside of the upper basin reservoirs where we have the least amount of information.  A large number of streams have not been systematically surveyed at all.  These will come first.  Then, those streams that have been surveyed via other methods or thru spot checks will be surveyed next.  Streams where bull trout have been found will not need surveys.  As time permits, unsurveyed streams in upper basin reservoirs will come next.  In some small streams where AFS protocol “snorkeling” procedures are not possible, backpack electrofishing may be utilized.  Where these backpack electrofishing procedures are used, extreme care will be taken to avoid injury to bull trout or other ESA listed species.  The “National Marine Fisheries Service (NMFS) Backpack Electrofishing Guidelines:  suggested protocol for the use of backpack electro-fishing equipment in waters containing fish listed under the Endangered Species Act (ESA).” (NMFS 1998) will be used.  Surveys will be conducted in FY2002 and FY2003.   

Objective 2.  Determine population abundance of Yakima sub-basin bull trout stocks.  

Task a.     Establish and/or refine bull trout spawning index areas for long term population monitoring.  

Methods.   In those areas where bull trout are found, snorkel and foot surveys will be conducted during the spawning period to document spawning.  Index areas, for long term monitoring, will be established in newly discovered spawning areas.  In established index areas, additional surveys will be conducted above and/or below the index area to determine if expansion of the spawning population is occurring.  Surveys will be conducted from FY2002 thru FY2004.       

Task b.     Conduct redd counts and estimate adult population abundance for each stock.  

 Methods.  Extrapolation of population abundance via redd counts will be a primary method of estimating bull trout population abundance.  In some tributary areas snorkel and Peterson mark-recapture methods may be employed.  Where Peterson estimates are used and the fish captured and marked, a dual purpose will be served by collecting a tissue sample for DNA analysis.  Surveys conducted from FY2002 thru FY2004.

Objective 3.  Determine migration and seasonal movement patterns of adult bull trout.  

Task a.     Radio tag (and anchor tag as necessary) adult bull trout to determine summer and wintering areas, pre-spawn staging areas and fidelity to spawning tributaries. 

Methods.  Selected adult bull trout will be radiotagged and their movements monitored from FY2002 thru FY2004.  Where fish are observed in the fishways (e.g., Roza Dam) they can be easily captured and tagged.  The Yakama Nation (YN) will assist with bull trout capture at Roza Dam.  (Note:  YN biological staff will be monitoring and collecting spring chinook brood stock at the dam and have agreed to capture bull trout for radiotagging).  Bull trout movements will be monitored along the mainstem and tributaries using a mobil radio telemetry receiver.  Colored and numbered anchor tags may also be used for delineating adult bull trout as they are observed in spawning areas.     

Task b.     Install adult traps below spawning areas to intercept post spawned bull trout for tagging / migration studies.  

Methods.  Picket and or screen weir traps will be installed below selected spawning areas to capture post-spawned bull trout.  Selected adult bull trout will be radio tagged and their movements monitored from FY2002 thru FY2004.  Bull trout movements will be monitored along the mainstem and tributaries using a mobil radio telemetry receiver.  Colored and numbered anchor tags may also be used for delineating adult bull trout as they are observed in spawning areas.   

Objective 4.  Determine juvenile bull trout distribution by using standardized   procedures.  Correlate habitat attributes to presence/absence of bull trout.

Task a.     Conduct surveys below spawning areas to determine the downstream distribution of early rearing juvenile bull trout

Methods.  Surveys will be conducted by using the field procedures developed by Dunham et. al., 2001.  These procedures were recently formulated and used to collect data in a wide range Washington streams.  Dunham is currently using the Washington data to develop a model of suitable habitat for spawning and early rearing of bull trout.  These habitats are operationally defined as those with juvenile bull trout (less than 150 mm total length) present (Rieman and McIntyre  1995).  The model will be constructed to predict probability of occurrence of juvenile bull trout, given certain habitat conditions.  It is our intent to collect data by using these same standardized field procedures to not only note the downstream distribution of juvenile bull trout below spawning areas, but to also measure and correlate habitat and biotic conditions with the occurrence of juvenile bull trout.  Information will be provided to Dunham for refining the Model for use in Washington State.  This information has important implications for land management and recovery of bull trout populations for areas outside of the Yakima basin as well.  Habitat and biotic conditions that will be measured at selected sample sites include:  temperature, stream size (width & depth), maximum water depth at the site, bank full width, substrate (percentage composition of different substrate types), large wood (number of pieces and wood class), stream gradient, conductivity, visibility, elevation, geographic location, and occurrence of other fish species.  These surveys will be conducted from FY2002 thru FY2004.    

Task b.     Install downstream migrant (smolt) screw traps on selected tributaries to monitor migration.   

Methods.   A downstream migrant (smolt) screw trap will be installed on larger tributary systems with the greatest abundance of bull trout.  Traps will be frequently monitored for downstream migration of juveniles, as well as adult and sub-adult bull trout.  Monitoring will occur from FY2002 thru FY2004.      

Objective 5.  Determine genetic characteristics of bull trout populations.  

Task a.     Collect tissue samples from unsampled tributaries for microsatelite DNA genetic analysis.  

Methods.   As bull trout populations are located, tissue samples will be collected from a representative portion of the population according to standard WDFW genetic sampling procedures.  Sampling will also occur in those areas and for those populations where little information exists.  Tissue samples will usually be taken in conjunction with other trap monitoring activities and trapping/tagging operations.  Samples will be taken from the anal or caudal fin and shipped to the WDFW Gentics Lab in Olympia, WA.  Microsatelite DNA analysis will be used to determine genetic structure of the population and to compare with other populations both within and outside of the basin.  Samples will be collected from FY2002 thru FY2004.  

Objective 6.  Correlate habitat attributes to bull trout spawning and rearing areas. 

Task a.    Collect data to quantify existing, and to determine potential bull trout spawning and rearing areas. 

Methods.   This is somewhat related to Objective 4 (i.e., …..Correlate habitat attributes to presence/absence of bull trout.) but is focused more on the attributes associated with existing spawning and early rearing areas.  That information can then be applied to other areas of the basin to determine potential spawning and rearing habitat.  Surveys will be very similar to those developed by Dunham et. al., 2001.  Information will be integrated into the Salmon and Steelhead Habitat Inventory and Assessment Project (SSHIAP), Bull Trout Salmonid Stock Status Inventory (SASI), and into a GIS based format for use on Stream Net.  Electronic formats will be available thru the agecies website.  The range of these activities will occur from FY2002 thru FY2004.

Task b.     Install and retrieve temperature probes and record data in bull trout streams.  

`

Methods.   On-site temperature data probes will be positioned in stream reaches with bull trout (e.g., spawning and rearing areas).  These will be compared to the temperature profiles in other areas of the basin to determine potential bull trout habitat.  The range of these activities will occur from FY2002 thru FY2004.

Objective 7.  Determine factors limiting bull trout production in the Yakima sub-basin.

Task a.     Continue to collect biotic and abiotic factors limiting bull trout production.  

Methods.   Determine as much as possible thoses factors (i.e., temperature, physical barriers, exotic species, etc.) limiting bull trout production.  This will be determined from information collected in the surveys outlined above, from searches and reviews of archived or historical information in agency and tribal databases, existing data, and from bull trout life history requirements compared with existing habitat conditions (and /or other physical, chemical, biological conditions) in the basin.  Solutions for increasing bull trout production will be suggested.  Limiting factors will be noted and incorporated into the SSHIAP database.  Ongoing from FY2002 thru FY2004.

Objective 8.  Develop and implement management actions to recover bull trout.  

Task a.     Provide summary information and data to the Mid Columbia Recovery Unit Team (MCRUT).  

Methods.  All information and data will be reported according to standard BPA contract procedures.  Summary information and data will also be provided to the Mid Columbia Recovery Unit Team (MCRUT) and other groups working in the Yakima subbasin to assist with bull trout recovery.  A final project completion report will be provided to BPA and it will contain all available information collected during this project.  

Task b.    Assist the MCRUT with development and implementation of Yakima sub-basin bull trout recovery plans.

Methods.  Data gathered from this project and other information related to bull trout in the Yakima sub-basin will be synthesized into management recommendations and provided to the MCRUT for incorporation into bull trout recovery plans.  Active participation in the recovery planning process will occur.  Current and on going thru FY2004.         

g. Facilities and equipment
This project will initially be conducted from the WDFW Region 3 Headquarters Office in Yakima, Washington.  Some deployment of personnel and equipment to the Ellensburg field office may occur as operations warrant.  It is anticipated that some level of funds will be needed for office space, phone/fax, internet, and equipment storage (est. $450/mo X 12 months).  Genetic analysis will be conducted at WDFW’s genetic lab in Olympia Washington.

For FY 2002, we will purchase a 4x4 truck with canopy ($20,000), backpack electro shocker, batteries and charger ($5,000), two dry suits with snorkel equipment, wading boots, and underwater vu-lights ($2,000), digital camera ($650), GPS Unit with computer interface cables ($600), radio tags and receiver (est. $5,000), two smolt traps ($15,000 each) materials for constructing adult weir traps (est. $1,700), temperature loggers ($1,000) and a computer with monitor/keyboard ($2,000).
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Principal Investigator:  Eric Anderson, District Fish Biologist for Yakima & Kittitas Counties, Washington Department of Fish and Wildlife.      
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Master of Science in Biology (1987), Eastern Washington University

Bachelor of Science in Biology (1982), Eastern Washington University

Professional Memberships:

American Fisheries Society

Sigma Xi (Scientific Research Society), Eastern Washington University Chapter

Washington Professional Biologists’ Association

Professional Experience:

1988 – Present:  WDFW District Fish Biologist responsible for managing anadromous

and resident fish.  Plans, prioritizes, coordinates and implements all professional inland

fish management activities for all waters in Yakima and Kittitas counties.  Special

emphasis is placed on maintaining healthy wild native fish stocks.  Serves as the agency

lead contact person for bull trout investigations, data compilation and distribution

information for the south central cascade region.  Actively involved with the Mid

Columbia Bull Trout Recovery Unit Team for producing a recovery plan for the Yakima

Sub-basin.   Past experience as District Fish Biologist for Benton and Klickitat counties.

Relevant or Major Job Completions and Publications:

Compiled the Yakima basin portion of the Bull Trout Salmonid Stock Inventory (SASI)

Report (1998) and the Yakima basin steelhead portion of the Salmon and Steelhead

Stock Inventory Report (1992).

Served on special assignment as temporary Resource Program Manager for WDFW

from Oct. 1993 - Jan. 1995.  Responsible for preparation and publication of the

Washington State Bull Trout/Dolly Varden Management Plan Programmatic

Environmental Impact Statement.

James, P., S. Craig, J. Shannon, T. Eichler, and E. Anderson.  1998.  Evidence of Two

Distinct Stocks of Bull Trout in a Central Washington Reservoir.  Presented to American

Fisheries Society North Pacific International Chapter -- Bull Trout Workshop.

November, 16-17, 1998.  Nelson, B.C.

Anderson E., E. Bartrand, B. C. Moore, and W. H. Funk.  1992.  Giffin Lake Restoration

Phase I; Diagnostic/Feasibility Study.  (Water Quality, Habitat and Fisheries

Investigations).  Wa. Dept. of Wildlife, Wa. Water Research Center (WSU), Wa. Dept. of

Ecology, U. S. Environmental Protection Agency.  Final Completion Report.

Pelletier, G., N. Ekpoom, and E. Anderson.  1990.  Diagnostic Study of Myron Lake,

Yakima County, Washington.  July 1988 through December 1989.  Washington Dept. of

Ecology and Washington Dept. of Wildlife.  (Water Quality and Fisheries

Investigations).  WBID: WA-38-9004, Segment No. 18-38-100.  Olympia, WA.

Past Experience:

1985 – 1988  Supervisor, Snake River Fish Counting Project, WDFW  (Army Corp of

Engineers contract).  
Planned and scheduled work activities of 19 Scientific Technicians

at four dams along the Columbia and Snake Rivers, trained technicians in recognition

and identification of salmon and steelhead species, conducted yearly performance

evaluations for each technician, negotiated yearly contracts and budget requirements

with Army Corps of Engineers, and managed the final authorized budget.  
1984 –1985  Fish Biologist, Upper Columbia United Tribes, Eastern Washington

University.  Represented the Spokane, Kootenai, Kalispell, and Coeur d’Alene tribes to

assess anadromous fish losses in the upper Columbia Basin caused by hydropower

construction and generation.  Responsible designing a mitigation of loss project for

presentation to the Northwest Power Planning Council.  Assessed affects of fluctuating

water levels on resident fish and developed projects to enhance existing conditions.  
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