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Section 9 of 10. Project description

a. Abstract 
This project seeks to comprehensively identify the genetic characteristics for bull trout and westslope cutthroat trout within the Pend Oreille Subbasin.  In addition, the extent of hybridization between bull trout and brook trout, and westslope cutthroat and rainbow trout will be evaluated.  Bull trout and westslope cutthroat trout samples will be obtained in 80 locations throughout the Priest Lake and Lower Pend Oreille subbasins, including the Salmo River watershed (Canada). This project will enable managers to identify core areas (watersheds) where recovery efforts can be implemented.   

b. Technical and/or scientific background
On June 10, 1998, the U.S. Fish and Wildlife Service (Service) issued a final rule listing the Columbia River and Klamath River populations of bull trout as threatened species.   The Columbia River population is represented by 141 subpopulations, many of which have declined in abundance and overall distribution.   Recovery of bull trout will be focused at these subbasin levels.  Williams et al. (1997) indicated that genetic analysis of the indigenous populations would be required in order to define the appropriate scale and management unit for recovery efforts. 

 Specific land and water management activities that have degraded and continue to depress bull trout populations and degrade habitat include dams and other diversion structures, forest management practices, livestock grazing, agriculture, agricultural diversions, road construction and maintenance, mining, and urban and residential development (Beschta et al. 1987; Chamberlin et al. 1991; Furniss et al. 1991; Meehan 1991; Nehlsen et al. 1991; Sedell and Everest 1991; Frissell 1993; McIntosh et al. 1994; Wissmar et al. 1994; U.S. Department of Agriculture (USDA) and U.S. Department of the Interior (USDI) 1995, 1996, 1997; Light et al. 1996; Montana Bull Trout Scientific Group (MBTSG) 1995a‑d, 1996b‑c).   Past and current efforts to assess, protect and restore existing bull trout populations have been limited by the lack of basic information about bull trout ecology, life history and genetics (Howell and Buchanan, 1992; Rieman and McIntyre, 1993; Rieman and McIntyre, 1995; Buchanan et al. 1997; Spruell and Allendorf, 1997).  This project seeks to identify the genetic characteristics for bull trout and westslope cutthroat trout (petitioned for listing on June 6, 1997 as threatened under the Endangered Species Act) within the Pend Oreille Subbasin.  In addition, this project will determine the extent of hybridization between bull trout and brook trout, and westslope cutthroat and rainbow trout within those areas.  

Throughout the historic range of westslope cutthroat trout, few of the remaining stocks have been genetically classified on the basis of chromosome counts, biochemical characteristics, or molecular genetic information (USFWS 2000).  Although westslope cutthroat stocks with varying degrees of genetic purity are known to occur across the subspecies' range, there is currently little definitive information on the genetic characteristics of most stocks (U.S. Fish and Wildlife Service 1999).  In 1999, the Washington Department of Fish and Wildlife (WDFW) collected genetic information of the westslope cutthroat trout in eight tributaries to the lower Pend Oreille River, Washington.  The results indicated the occurrence of genetically distinct populations of westslope cutthroat trout in tributaries to the Pend Oreille River where westslope cutthroat trout were found and examined, as well as the failure to detect introgression by any of the hatchery strains of cutthroat trout examined (except in Slate Creek).  These results supported the conclusion by Williams (1998) that the populations were native (McLellan 2000).  This project would expand and continue this work.  

Genetic conservation is an important element of wild salmonid management policies.  Genetic conservation focuses on two aspects of genetic variation: local adaptation and genetic diversity (Bergdahl 1998).  Effective management of a species living on the brink of extinction, such as bull trout, requires an understanding of the variety of life histories, habitat necessities, and genetic descriptions of populations (Spruell et al. 1999).  

This information may aide in the recovery of bull trout through protecting and establishing core areas.  This information will also be useful if artificial propagation and transplantation is necessary to meet recovery.  Section 3(3) of the Endangered Species Act includes artificial propagation and transplantation among methods and procedures that may be used for conservation of listed species.  However, the overall recovery strategy will emphasize removal of threats and restoration of habitat, as opposed to artificial propagation and transplantation, to allow natural expansion and establishment of bull trout populations.  

The Montana Bull Trout Scientific Group reviewed the role of stocking in bull trout recovery (MBTSG 1996g).  The MBTSG identified seven strategies using artificially propagated fish, evaluated the strategies relative to recovery criteria and objectives, and provided recommendations.  The MBTSG concluded that hatcheries are one of many potential tools that could be used in bull trout recovery and that hatcheries are appropriate for establishing genetic reserves for declining populations and some research strategies.  Transplantation into areas where bull trout have been extirpated will only be considered after the causes of extirpation have been identified and corrected.  Many of these causes are being addressed through different projects (both BPA and non-BPA funded).  

c. Rationale and significance to Regional Programs
The Pend Oreille Subbasin Summary clearly identifies the need for conserving genetic diversity of native fish populations and to provide for genetic exchange.  Provided below are strategies and recommended actions for the Lower Pend Oreille and needs identified in the Priest Lake Subbasin:

Lower Pend Oreille

Strategy 3: Conserve genetic diversity of native fish populations and provide opportunity for genetic exchange among local populations. 

Recommended Actions:

· Establish genetic baselines for each local population of native fish within Pend Oreille River tributaries

· Maintain gene flow and opportunity for functional assemblages by expanding existing local populations of native fish where feasible and appropriate.

· Develop genetic preservation guidelines for possible future reintroductions.

· Explore and develop the use of conservation aquaculture facilities to increase westslope cutthroat trout and bull trout population levels. 

Priest Lake

· Conserve genetic diversity and provide opportunity for genetic exchange among local populations.

The WDFW has also developed a Bull Trout and Dolly Varden Management Plan (WDFW 2000) which describes the goal, objectives and strategies that will be used for managing bull trout and Dolly Varden in Washington.  One of the objectives is to determine genetic diversity of native char stocks.  Genetic analysis will be used to determine distribution of bull trout and Dolly Varden in Washington, identify stocks, identify their major ancestral lineages and genetic diversity units, and identify the genetic relationship among the different native char life history types.  Implementation strategies include:

· Native char stocks will be sampled for genetic analysis using non-lethal means (fin clips).

· Fin tissue samples will be analyzed by the Department using microsatelite DNA techniques. 

There is also a recovery plan for bull trout that is being developed by the U.S. Fish and Wildlife Service.  The utmost goal of all recovery plans is to describe courses of actions necessary for the ultimate delisting of a species.  This draft recovery plan in the coterminous United States identifies four objectives:   

1. Maintain current distribution of bull trout within core areas in all recovery units as described in recovery unit chapters and restore distribution where recommended in recovery unit chapters.

2. Maintain stable or increasing trends in abundance of bull trout in all recovery units.

3. Restore and maintain suitable habitat conditions for all bull trout life history stages and strategies.

4. Conserve genetic diversity and provide opportunity for genetic exchange.
These objectives apply to bull trout in all recovery units (Sam Lohr, U.S. Fish and Wildlife Service, personal communication,).   Additional objectives may be necessary to achieve recovery in some recovery units, which will be identified in the individual recovery unit chapters.  

d. Relationships to other projects 
  This project is related to the following BPA projects:

· Kalispel Resident Fish (Project #199500100) (funded)

· Resident Fish Stock Status above Chief Joseph and Grand Coulee Dams (Project #199700400) (funded)

· Upper Pend Oreille Subbasin Exotic Fish Control (new project proposal)


The Kalispel Resident Fish Project was designed to assess and determine the habitat conditions in the tributaries to the Pend Oreille River that are limiting to the native bull trout and cutthroat trout populations.  Based on the habitat assessments, recommendations for enhancement measures were developed to increase the quality and quantity of habitat for native salmonids.  All enhancement measure sites were subjected to an intensive pre-assessment of habitat and fish populations that will be used in comparison to three years of post assessments to determine the types of enhancement that provide the most benefit to habitat conditions.   This project also has a component of reducing competition between brook trout and native salmonids.  Streams identified for brook trout removal will be selected by consulting with area fisheries and water quality managers.  Streams selected for eradication will have a low risk of re-invasion of brook trout.  Several opportunities exist throughout the subbasin to treat watersheds where re-invasion would not occur because of man-made or natural barriers.  Brook trout will be removed using fish toxicants.   Streams will be electrofished prior to applying the fish toxicant.  Any cutthroat trout and/or bull trout captured will be transported to the hatchery and kept in raceways for a month following treatment.

The Resident Fish Stock Status above Chief Joseph and Grand Coulee Dams Project (JSAP) is a management tool using ecosystem principles to manage artificial fish assemblages in altered environments existing in the Columbia River System above Chief Joseph and Grand Coulee Dams (blocked area).  The three-phase approach of this project will enhance the fisheries resources of the blocked area by identifying data gaps, filling data gaps with research, and implementing management recommendations based on research results.  The Blocked Area fisheries information housed in a central location will allow managers to view the entire system while making decisions, rather than basing management decisions on isolated portions of the system.  Synthesis of the existing data revealed an enormous gap in baseline data for fish, habitat and water quality throughout the blocked area, particularly for available stream and small to mid-sized lakes data.  The focus of this project since the 1999 field season has been to fill these data gaps using the standardized criteria and methodologies developed by the blocked area managers.  Along with incorporating the data from other ongoing and proposed projects, this will continue to be the focus throughout this funding cycle.
The Upper Pend Oreille Subbasin Exotic Fish Control Project is a new proposal.  This project proposes to reduce threats to bull and westslope cutthroat trout populations in the Upper Pend Oreille and Priest Lake subbasins posed by exotic lake and brook trout.  These two exotic species have been shown to contribute to the decline of native bull and cutthroat trout populations in other systems, and are believed to be significant threats to bull and cutthroat trout populations in the Pend Oreille subbasin.  Previous experimental work on Upper Priest Lake has shown that lake trout can be effectively removed through selective gillnetting, but that new immigrants from Priest Lake recolonized the lake within a year.  


The Kalispel Tribe has many on-going and proposed projects that are not funded by BPA.  Since 1998, the Tribe has surveyed an additional 104 km of streams through a settlement with the Pend Oreille County Public Utility District.  In 2001, the Tribe will survey an additional 56 km of streams.  The Tribe, in cooperation with Pend Oreille County, replaced culverts with arched bridges at Mill Creek in 1997 and Cee Cee Ah Creek in 1998 to improve fish passage.  In addition, the WDFW and U.S. Forest Service have proposed a project to the Salmon Recovery Funding Board to remove brook trout above a barrier in Middle Branch LeClerc Creek. 

e. Project history (for ongoing projects) 

f. Proposal objectives, tasks and methods
Objective 1. Comprehensively identify the genetic characteristics for bull trout and westslope cutthroat trout within the Pend Oreille Subbasin. 

Task a. Collect samples from 30 bull trout and 55 westslope cutthroat populations within the Pend Oreille Subbasin. 

Bull trout and westslope cutthroat trout will be obtained from sixty sampling locations in the Pend Oreille basin in Washington, Idaho, and Canada (Figure 1). Length and weight will be taken for each fish. This will be done by the Kalispel Tribe, WDFW, IDFG, and Baxter Environmental using a backpack electroshocker.   A small piece of fin will be removed and placed directly into a labeled vial containing absolute ethanol.  Exact sample locations will be stored with a Geoexplorer III, later downloaded and mapped with GIS.  

[image: image1.wmf]#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#


Figure 1.  Tentative sites for collection of bull trout and westslope cutthroat samples.

Task b. Conduct microsatelite DNA analysis of those samples collected in Task a to determine genetic relationships among populations and estimate genetic variation within and among those populations.

Microsatellite DNA analysis will be conducted for approximately 6-12 loci including many of those previously screened in this laboratory for westslope cutthroat and bull trout (e.g., Oki-10; Omy-77; One-7; Ocl-1; Ocl-2; Ots-101; Ots-107; Ogo-2; Ogo-3; Ogo-4; Sco-1; Sco-2; Sco-19; Sfo-8; Sfo-18; Str-60; Str-73; Ssa-197; FGT-3) using procedures established in our lab (Shaklee and Young, 2000).  Locus screening  will be coordinated with Eric Taylor (University of British Columbia) and Paul Spruell (University of Montana) with the goal of using a screening protocol that will generate data sets of maximal utility for addressing regional genetic issues for the two target species.

Microsatellite DNA loci are arrays of short, repeated (mostly di- and tetra-nucleotide) sequences occurring commonly in eukaryotic organisms (Wright and Bentzen, 1994).  Microsatellites are considered to be non-coding in that they are not known to be transcribed into RNA and, therefore, do not encode proteins.  For this reason, allelic variation at most microsatellite DNA loci is assumed to be selectively neutral and are, therefore, considered to be good markers for evaluating gene flow and genetic releationships among populations.  Microsatellite DNA variation typically exhibits biparental, Mendelian inheritance and alleles are co-dominantly expressed allowing an organism’s genotype to be unambiguously inferred from its DNA phenotype.  Additionally, microsatellites evolve rapidly and often exhibit many alleles (10-30) and high heterozygosities (0.50 - 0.90).  These characteristics make microsatellites very useful markers for investigating genetic aspects of population structure.

WDFW will collect microsatellite data using an ABI-377 automated DNA sequencer utilizing in-lane size standards to achieve a precision in size calling of approximately 0.2 bp. DNA extractions for all samples will be done using either a 96-well Qiagen DNA-easy type system or another protocol (e.g., chelex extraction or ammonium acetate precipitation purification) following proteinase K digestion of the tissue samples. The DNA loci of interest will be amplified and  fluorescently labeled via the polymerase chain reaction (PCR; see Saiki et al., 1988.

Raw data from the DNA sequencer will be processed using Genescan (v. 3.0) and Genotyper (v. 2.5)software  (PE Biosystems).  The output tables from Genotyper will be imported into MS Excel where allele calling will be accomplished using size bins defined based on the repeat motif of each microsatellite and the observed distributions of raw Genotyper size calls for each locus to create input files for statistical analysis.

Programs such as GENEPOP (Raymond and Rousset, 1995), MICROSAT (Goldstein et al., 1995), and ARLEQUIN (Schneider et al., 1997) will be used to analyze the resulting data.

Objective 2. Identify the extent of hybridization between bull trout and brook trout  and between westslope cutthroat and rainbow trout  within the Pend Oreille Subbasin.
Task a.  Same as Task (a) for Objective 1.  

Task b.    


Microsatellites and/or PINES (paired interspersed nuclear elements) and/or partial mtDNA sequences will be used to detect and estimate the level of intra- and interspecific introgression (brook trout with bull trout and rainbow trout and Yellowstone cutthroat trout with westslope cutthroat trout) using standard methods.

g. Facilities and equipment
The main facility used in this study is the WDFW genetics laboratory in Olympia, Washington.  The Kalispel Natural Resource Department will do the majority of the field collecting.   The Tribes office contains internet accessible computers.  Some field equipment and additional staff is available to work on this project due to the large size of the department.   
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Joe Maroney – Kalispel Fisheries Program Manager: Joe Maroney will be responsible for project oversight.  He will be responsible for program supervision, liason with other agencies, permitting, and administering contracts for microsatelite DNA analysis and field collection in Canada.  

Joe received a B.S. in 1994 from Eastern Washington University in Zoology.  He has worked for the Kalispel Tribe since 1995 as a fishery biologist and eventually the fisheries program manager.  

Joseph R. Maroney

P.O. Box 39 Usk, WA 99180    Ph: (509) 445-1147    email: jmaroney@knrd.org

Experience
1995–present
Kalispel Tribe of Indians
Usk, WA

Fisheries Program Manager

· Oversee two BPA funded Resident Fish Projects and a staff of 13 full time/part time. 

· Sit on Fisheries Working Group for Box Canyon and Boundary hydroelectric re-licensing projects.  Involved in developing study design plans and implementation of those plans. Review Draft License Applications, Final Applications, Scoping Documents, and coordinate with Dept. of Interior on 4(e) prescriptions and PM&E measures. 

· Designed habitat assessment methodology for conducting stream surveys

· Represent UCUT on overall bull trout recovery team. Member of the NE Washington and Priest Lake bull trout recovery team.  Sit on bull trout committee for TFW. 

· Contributed towards the design, plan, and construction of a largemouth bass hatchery 

· Designed, planned, and constructed habitat improvement projects on tributaries to the Pend Oreille River. Projects include instream structures, riparian planting and fencing. Conduct snorkeling surveys, habitat assessments, and electrofishing surveys. Write scientific and annual reports. 

· Engage with U.S. Fish and Wildlife Service pertaining to listed species under the Endangered Species Act and those species that are petitioned.  

· RFC Vice Chairman (1999 to present); AFS member (since 1996); AFS Bull Trout Committee (since 1998).  


1991-1994
Clearwater Biostudies, Inc
Canby, OR

Fisheries Biologist

· Conduct habitat assessments in Clearwater National Forest, consisting of embeddedness measurements, riparian evaluation, estimating spawning gravel (anadromous and resident), habitat type, bank and instream cover using 30 meter transects. 


2/94–6/94
Eastern Washington University
Cheney, WA

Research Assistant

· Involved in macroinvertebrate survey for U.S. Forest Service. Work consisted of sorting, picking, counting and identifying to species. 

Education
1992–1994
Eastern Washington University
Cheney, WA

· Bachelors of Science in Biology/Option in Zoology

1990–1991
Grays Harbor College
Aberdeen, WA

· Associate of Applied Science in Fisheries and Wildlife Management 

Publications
Kalispel Natural Resource Department. 1997. Fish and wildlife management plan. 

Kalispel Natural Resource Department and Washington Department of Fish and Wildlife.  1996. Kalispel Resident Fish Project Annual Report.  Report to U.S. Department of Energy, Bonneville Power Administration, Division of Fish and Wildlife. Contract number 95-BI-37227.

Kalispel Natural Resource Department.  1997.  Habitat inventory and salmonid abundance for South Fork Granite Creek. 

Kalispel Natural Resource Department.  1997.  Stream survey methodology.

JAMES B. SHAKLEE

BUSINESS ADDRESS

  Washington Department of Fish & Wildlife
  Phone: (360) 902-2752

  600 Capitol Way N.




  FAX: 360-902-2944

  Olympia, Washington  98501-1091 

  E-mail: <shakljbs@dfw.wa.gov>

PRESENT POSITION and RESPONSIBILITIES

  Research Scientist  (Washington Department of Fish and Wildlife)

 
Jim is responsible for leading WDFW’s DNA Laboratory operations.  His duties include project planning, experimental design, budget management, internal laboratory QA/QC, inter-laboratory coordination and standardization, data analysis and interpretation, and the communication of results.

EDUCATIONAL BACKGROUND

  B.S. Zoology (1968)  Colorado State University

  M.Phil. Biology (1970)  Yale University

  Ph.D. Biology (1972)  Yale University

  M.S. Fishery Biology (1974)  Colorado State University

PROFESSIONAL EXPERIENCE

  1975-1981
Assistant Professor; Department of Zoology, University of Hawaii


and


Assistant Marine Biologist; Hawaii Institute of Marine Biology

  1981-1985
Senior Research Scientist; CSIRO Division of Fisheries Research;

Cleveland, QLD, AUSTRALIA

  1985-1987
Fishery Biologist 4; Washington Department of Fisheries

  1987-
Research Scientist; Washington Department of Fisheries

EXPERTISE
 Jim has been involved in the genetic analysis of fish and shellfish species and populations for over 30 years.  Most of this involved allozyme-based analyses of freshwater, marine, and diadromous species in North America, Hawaii, and Australia.  Jim served as the WDFW Genetics Unit leader for approximately 12 years.  In the past three years Jim has developed experience in the analysis of microsatellite DNA variation in salmonid fishes.
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