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a. Abstract 
This proposal is considered as a new project for funding purposes, although some preliminary investigations were conducted with BPA support during FY 2000.

This project will provide critical information for determining the status of threatened bull trout populations in the White Salmon and Klickitat Sub-basins.  Additionally, it will relate presence/absence of bull trout with selected habitat attributes and provide DNA samples for comparison with bull trout populations from neighboring sub-basins.  Development and implementation of bull trout management plans in these sub-basins will occur in 2001 and 2002.   Each of these objectives will be addressed using established techniques including systematic sampling of streams, habitat surveys, DNA analysis, spawning surveys, and trapping.  Revisions to the AFS Interim Protocol for Determining Bull Trout Presence (2000), specifically for Western Cascade sub-basins, will be incorporated into the sample methodology.   Data will be summarized and statistical analysis performed to test specific hypotheses.  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
The U.S. Fish and Wildlife Service (USFWS), determined on June 10, 1998 (USFWS, 1998) that the Columbia and Klamath Rivers contain distinct population segments of bull trout, which should be listed as “threatened” under the Endangered Species Act (ESA).  The Columbia River population segment is estimated to have occupied about 60% of the Columbia River Basin and now occur in 45% of the estimated historical range (Quigley and Arbelbilde,1997).  The USFWS recognized distinct bull trout subpopulations in the White Salmon and Klickitat Rivers 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, production, and diversity of wild salmonids and their ecosystems . . .” (WDFW 1977).   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)

The Washington Department of Fish and Wildlife has completed an inventory of existing information for native char in Washington, the Salmonid Stock Inventory (SASI).  Although limited information exists for bull trout populations in the Columbia River Gorge, (WDFW,1998) in the SASI document lists distinct bull trout stocks present in the White Salmon and Klickitat Rivers.  Presently, the SASI stock status for both rivers has been determined as “Unknown”.  There is insufficient information available to make an accurate assessment.  Some surveys have been conducted previously on the White Salmon River, reporting a lack of bull trout, but they did not incorporate recently developed sampling methodologies (i.e. night snorkeling) for determining bull trout presence (USFS Mt. Adams Ranger District,1988). A new series of surveys, utilizing the latest methodologies and protocols are needed to assess populations and allow development of a recovery plan.

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 on-the –ground projects identified and implemented as soon as possible to address the needs of this 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 on these rivers.

Through the assistance of the Northern Pikeminnow Management Program and WDFW sport creel surveys, we have documented the previously unreported presence of adfluvial bull trout entering Drano Lake (the inundated mouth of the Little White Salmon River) and at the mouth of the Klickitat River.  

The White Salmon River originates in the Gifford Pinchot National Forest in south central Washington along the south slope of Mount Adams in Skamania and Yakima counties.  It flows south for 45 miles before entering the Bonneville Reservoir in Underwood, Washington at River Mile (RM) 167 The White Salmon River drains approximately 386 mi² (250,459 acres).  The White Salmon River Sub-basin is believed to contain a distinct bull trout stock based upon limited observations by WDFW staff of sub-adult bull trout above Condit Dam during the 1980’s (WDFW, 1998).  

The Klickitat River is located on the east slope of the Cascade Range in south-central Washington and drains 1,350 square miles in Klickitat and Yakima counties. The Klickitat enters the Columbia River at river mile (RM) 180.4, and is 34 miles upstream of Bonneville Dam. The Klickitat River is one of the longest undammed rivers in the northwest, flowing about 95 miles south from its source in the Cascades to the Columbia River.  Juvenile bull trout have been recorded in Trappers Ck., Clearwater Ck. and other portions of the Upper Klickitat Basin by YIN biologists.  There are no migration barriers between these locations and the main stem Columbia River and recoveries at the river’s mouth indicate the potential for an adfluvial population.  Tributaries of the Klickitat River share habitat characteristics with Hood River tributaries known to contain adfluvial populations:  low conductivities, high altitude, glacial till, etc.

Based on genetic, geographic, and life history information as well as inferences made from other salmonid species; bull trout in these sub-basins have been grouped to form a Genetic Diversity Unit (Crawford, 1997).  Microsatellite DNA analysis, will be used to re-evaluate the appropriateness of this Genetic Diversity Unit and determine similarities or differences between and among populations in neighboring sub-basins and elsewhere (Spruell and Allendorf, 1997; Spruell et al., 1999).

Bull trout numbers have been impacted by habitat degradation, passage barriers, harvest pressure, and interactions with introduced species.  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). We will 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) in Washington and will forward this information to the Rocky Mountain Research Station, Boise, Idaho to be included in a 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.

Peterson et al., (2000) developed a draft interim protocol for determining bull trout presence, which was incorporated where possible into FY2000 sampling.   Revisions and refinements will be incorporated into FY2001 sampling regime.

c. Rationale and significance to Regional Programs
These studies directly address 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 Columbia Gorge.  The WDFW and YIN will cooperatively conduct this work.  We will cooperate with similar efforts in eastern and central Oregon, and the Willamette River by ODFW and others.

The need for updated distribution of bull trout has been specifically identified in the fish and wildlife status sections of both the White Salmon and Klickitat River Sub-basin Summaries.  Continued bull trout assessment is called for in the Objectives and Research Monitoring and Evaluation Activities sections of the White Salmon and Klickitat River Sub-basin Summaries; and is also noted in the Fish and Wildlife Needs portions of those documents.
The importance of bull trout as a threatened species has lead to the drafting of a Bull Trout Recovery Plan for the Lower Columbia River.  This plan is in the process of being written through a task force headed by the USF&WS with participation of WDFW, PacifiCorp, and the USFS.  We are assisting in drafting that document.

Hydroelectric dams such as Bonneville and Condit 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 life history, ecology and genetics of bull trout, this study will contribute to management, preservation and restoration of bull trout populations throughout the Columbia Basin.  It also augments other bull trout recovery programs on the Willamette/McKenzie, Hood, and Northeast and Central Oregon sub-basins.

d. Relationships to other projects 
 We have developed working relationships with a number of other projects and agencies during the course of our research.  This is a cooperative effort with the Yakama Indian Nation (Amendment 10.5.6).  

We are assisting the USFWS in evaluating the AFS interim protocol for determining bull trout presence. We are providing information to the Columbia River Gorge Natural Scenic Area (CRGNSA) to assist in their biological assessment on the effects of boating activities on White Salmon and Klickitat River bull trout populations.

We are assisting the USFS Gifford Pinchot National Forest in joint surveys of the White Salmon River and will conduct joint surveys with the YIN on the Klickitat system.

  We exchange data with ODFW’s Willamette bull trout project (ODFW, 1998), ODFW’s Central and N.E. Oregon project (Hemmingsen et al., 1996: Bellerund et al. 1997) and ODFW’s Hood River management team.   

We are also cooperating with the USF&WS and USFS in bull trout data collection in Washington State and coordinating this data nationwide with the Rocky Mountain Research Station, Boise, Idaho.  

We receive data and assistance in tagging mainstem Columbia adfluvial bull trout from the Northern Pikeminnow Management Program.  We also exchange data with other tribal, state and federal biologists conducting bull trout research and/or management activities.  Data will be made available for electronic retrieval through WDFW and StreamNet.

e. Project history (for ongoing projects) 

This project was initiated in March, 2000.  The initial phase consisted of reviewing the record for bull trout recoveries in the four drainages of study.  Through review of the Northern Pikeminnow Management Program’s data, we documented previously unreported recoveries of bull trout in Bonneville Pool on the mainstem Columbia.  We reviewed WDFW’s sport creel surveys, and documented a tagged Hood River Bull Trout that was recovered from Drano Lake.

Initial phases of the project included several cooperative meetings with local sub-basin bull trout working groups comprised tribes (YIN), utilities (PacifiCorp), landowners, USFS, U.S. Fish and Wildlife Service (USFWS), the Underwood Conservation District and ODFW.  We contributed to the Lower Columbia Bull Trout Recovery Plan and provided information to the CRGNSA their biological assessment on the effects of boating activities on White Salmon and Klickitat River bull trout populations

A review of existing regional temperature data was conducted to determine potential bull trout locations.  A series of temperature data loggers were placed in previously unmonitored cold-water locations to provide additional information on temperature profiles and bull trout presence.

Field sampling began in late July in accordance with the AFS interim protocol for determining bull trout presence sampling guidelines where possible.  Sub-basin sampling progressed west to east through the Columbia Gorge province.   We assist the USFS Gifford Pinchot Forest in joint snorkels on the White Salmon River and YIN in joint snorkels on the Klickitat River.   Results will be presented in an annual report and habitat information forwarded to the Rocky Mountain Research Station, Boise, Idaho to be compiled in a nationwide framework.  

f. Proposal objectives, tasks and methods
Objective 1.  Investigate unsurveyed tributaries of the White Salmon and Klickitat Rivers for presence/absence of bull trout utilizing the AFS Interim Protocol where possible.

Task a.     Determine presence/absence of bull trout in unsurveyed tributaries of the White Salmon and Klickitat sub-basins.

Methods.  Due to the large number of secondary tributaries on the White Salmon and Klickitat River systems not all of them may have been surveyed during FY200.  Additional stream reaches will be sampled during FY2001 using the Draft AFS Interim Protocol where possible.  Additional discoveries will be noted in the annual report.

Objective 2.  Determine life histories and population estimates for tributary bull trout populations.

Task a.     Refine age and population estimates for White Salmon and Klickitat sub-basin tributaries.
Methods.  Snorkel surveys will be conducted in those areas where bull trout populations occur.  Fish will be captured, marked and abundance estimates generated using a Pererson mark-recapture estimator.  Caudal punches taken for DNA sampling, will also serve as a mark to determing tag loss.  Redd surveys will be conducted where practical and results reported in annual reports.  

Task b.     Install downstream migrant traps on one tributary of each basin and monitor migration in FY 2002.  

 Methods.  A downstream migrant trapwill be installed in each sub-basin in the tributary with the greatest abundance of bull trout.  Traps will be monitored and movements of adults and sub-adults documented.

Task c.     Radiotag bull trout to determine life history patterns and movements of adults and sub-adults.

Methods.  Selected bull trout will be radiotagged and their movements monitored in FY2003.  The YIN has called for modernization of  Klickitat River fishways, ideal locations to monitor and document movements of  adfluvial bull trout.  By using a mobile receiver, fish movements could be monitored along the mainstem and tributaries using telemetry.

Objective 3.  Correlate habitat attributes to presence/absence of bull trout.

Task a.     Quantify spawning, rearing and overwintering habitat.
Methods.  We will integrate selected evaluation protocols in the Salmon and Steelhead Habitat Inventory and Assessment Project (SSHIAP) in those areas where we observe spawning and rearing activity.  Results will be reported to SSHIAP, SASI and will be placed in a GIS database.  This database can be queried electronically and through the agency’s website.  This information will also be shared and posted on StreamNet.

Task b.     Install and retrieve temperature probes to document temperature profiles in target streams.

`

Methods.  On-site temperature data loggers will be relocated from sites not having bull trout, to those stream reaches that have bull trout or may have the potential to harbor bull trout.  Seasonal stream temperatures profiles will be recorded and reported.

Objective 4.  Determine genetic characteristics of bull trout.

Task a.     Collect additional microsatellite DNA genetic samples from bull trout in White Salmon and Klickitat sub-basins.

Methods.  As additional populations of bull trout are located, tissue samples will be taken from the anal or caudal fin and shipped to the WDFW Genetics lab in Olympia, Washington.  Microsatellite DNA analysis will be used to determine genetic structure and genetic relationship to neighboring and other populations. Information will be shared with other geneticists. 

Objective 5.  Determine limiting factors for bull trout production in sub-basins.
Task a.     Conduct surveys to collect data on selected biotic and abiotic factors (i.e. temperature, barriers, sedimentation, reduced primary production, etc.) limiting White Salmon and Klickitat bull trout production.  
Methods.  Determine those factors limiting bull trout production.  Solutions for increasing bull trout production will be suggested.  Limiting factors will be noted and incorporated into the SSHIAP database.

Objective 6.  Develop and implement management actions for bull trout in the sub-basins.

Task a.     Develop management plans for the White Salmon and Klickitat sub-basins.
Methods.  Management plans will be developed for  bull trout populations in these sub-basins, from status and habitat information gained through this study.  WDFW will develop their own anagement plan and information will be shared with other agencies charged with management activities.
g. Facilities and equipment
This project will be conducted from the WDFW Region Five Office in Vancouver, Washington.  Genetic analysis will be conducted at WDFW’s genetic lab in Olympia Washington.

 For FY 2001, we will purchase a backpack electroshocker ($4,714), Aqua Vu underwater TV camera and recorder ($800) and replace one dry suit ($400) and three pair of studded wading boots ($450).  We will also purchase two smolt traps ($15,000 each) for FY2002.
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