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a. Abstract

A recent Biological Opinion proposed by the National Marine Fisheries Service (NMFS) has necessitated the expeditious identification of conservation management units for steelhead Oncorhynchus mykiss in NE Oregon waters included in the Snake River basin steelhead ESU.  These conservation units are needed to develop management approaches as well as a locally adapted broodstock to replace the non-endemic stock currently used in the Grande Ronde River basin.  The principle objective of this study is to therefore, collect genetic data that allows an objective determination of the population(s) structure of O. mykiss within the Snake River basin steelhead ESU of NE Oregon.  After consultation with comanagers and NMFS personnel, we propose to sample 80-100, age-0 O. mykiss from a representative stream in each of 18 previously established management units.  In each stream we will sample from the entire steelhead spawning and rearing habitat with the goal of obtaining a non-biased and representative sample.  We propose to sample juveniles by electrofishing from a minimum of four cohorts (1999-2002) and by collecting non-lethal fin tissue for DNA analysis.  We propose to characterize the relevant populations using a suite of nuclear DNA markers, including both microsatellite loci (variable-number simple‑sequence repeats) and non-coding single nucleotide polymorphisms (SNPs, or base substitutions) assayed via restriction enzyme analysis.  Endemic stock structure, based on this genetic information, will be used to guide the development of conservation measures.
b. Justification as high priority

It is imperative that sample collection and analysis be completed in the Grande Ronde River basin to allow efficient transition to the endemic stock within the time constraints imposed by NMFS.  In their Biological Opinion, NMFS indicated that releases of the non-endemic steelhead stock in the Grande Ronde basin should be reduced by 33% by the year 2000, 66% in the year 2005, and 100% in the year 2008.  This time frame emphasizes the need to initiate releases of endemic steelhead smolts beginning in the year 2005 to defray losses to this popular fishery.  Completion of genetic sampling by 2002 and their subsequent analyses will provide us with the objective data needed to initiate development of a locally-adapted broodstock within the time constraints imposed by NMFS.

It is anticipated that completion of this analysis will provide an objective data set that will allow ODFW and comanagers to define conservation management units and to develop a replacement, locally-adapted broodstock.  A successful transition will allow compliance with the NMFS biological opinion which will: 1) reduce the amount of straying from the current, non-locally adapted stock to other basins, and 2) reduce both within and out of basin genetic introgression with endemic populations.  Both of these actions will reduce genetic threats to both the Snake River Basin and Middle Columbia River steelhead ESUs.

All planning and permitting will be completed to allow this work to be initiated prior to September 30, 2001.  We have previously addressed ESA compliance by submitting a 4 (d) research application for these activities.  We have previously developed sampling design and protocol techniques.  Sample collection for 2001 will occur during July and August 2001.  We are working closely with NMFS personnel to assure proper DNA analytical techniques are followed and we anticipate contractual work will be initiated by June 2001.

c. Rationale and relationship to criteria for high priority projects adopted in the 2000 Fish and Wildlife Program

This proposal has immediate, measurable benefits to an ESA-listed species. In 1997, steelhead in the Snake River basin was listed as threatened under the federal ESA.  In 2000, steelhead in the Snake River basin were protected under the federal ESA.  Transition to a locally adapted broodstock should significantly enhance long-term survival of the endemic Grande Ronde River steelhead through reduced introgression and competition from the current non-locally adapted stock.  This work would also accelerate the development of the locally-adapted broodstock which is expected to significantly increase production of endemic Grande Ronde steelhead through artificial propagation.

This proposal collects and identifies data that are appropriate for measuring biological outcomes.  It is anticipated that completion of this analysis will provide an objective data set that will allow ODFW and comanagers to define conservation management units and to develop a replacement, locally-adapted broodstock.  A successful transition will allow compliance with the NMFS biological opinion.

The proposal is recommended by an action plan derived from a science-based assessment. 

In their Biological Opinion, NMFS indicated that releases of the non-endemic steelhead stock in the Grande Ronde basin should be reduced by 33% by the year 2000, 66% in the year 2005, and 100% in the year 2008.  Completion of this work will provide critical information that will allow comanagers to develop objective conservation units for the recommended management of this species.

This proposal shares some of the cost of the action with other entities.  The LSRCP will provide in-kind cost sharing through personnel services and supplies.  The program manager, principle investigator, and their supervised personnel are currently funded through the LSRCP and BPA projects.  Comanagers from the Confederated Tribes of the Umatilla Indian Reservation (CTUIR) and Nez Perce Tribe (NPT) are also supported through the LSRCP.

d. Relationships to other projects 
This work is integral to the Lower Snake Compensation Plan (LSRCP) Oregon Evaluation Studies, the North East Oregon Hatchery Program, and will be crucial for the development of a Hatchery Genetic Management Plan for these basins.  The LSRCP of the US Fish and Wildlife Service is mandated to compensate for losses of steelhead that resulted from the construction and operation of the four dams on the lower Snake River.  The LSRCP focuses on artificial propagation to achieve this compensation, has funded initial pilot work on this project, and LSRCP personnel will continue to collaborate on the work.

This work is consistent with the Oregon Natural Fish Production Policy, Wild Fish Management Policy, and the Hatchery Fish Gene Resource Management Policy.  Cost sharing and in-kind services will be supplied through the involvement of regional ODFW fisheries managers.  ODFW management personnel have been intricately involved in all aspects of planning, development, and implementation.  This proposal is part of a collaborative effort with ongoing projects implemented by ODFW, CTUIR, NPT, and NMFS addressing steelhead conservation in these basins.

This project is consistent with the Power Act to mitigate fish impacted by the federal hydropower system in the Columbia River basin by providing support for our LSRCP, Oregon Evaluation Studies.  The goals of these studies are: 1) to evaluate the success of achieving Lower Snake River Compensation Plan objectives, 2) develop and recommend hatchery practices for LSRCP hatchery production facilities in Oregon that will meet compensation requirements and management objectives for the production of summer steelhead lost as a result of construction of the Lower Snake River dams and, 3) provide natural production and life history information to assist in recovery and monitoring of threatened salmonids in NE Oregon.

e. Proposal objectives, tasks and methods
Objectives, 
Tasks and Methods
Goal:  Develop objective, conservation management units for endemic steelhead of northeast Oregon within the Snake River basin ESU.

Objectives:

We will use non-lethal, genetic tissue samples to define steelhead, conservation management units.  After consultation with comanagers and NMFS personnel, we will sample 80-100, age-0 O. mykiss from a representative stream in each of 18 previously established management units.  These management units have been previously established based on geographic criteria including: basin, slope, aspect, and geology.  In each stream we will sample from the entire steelhead spawning and rearing habitat with the goal of obtaining a non-biased and representative sample.  We will sample juveniles by electrofishing from a minimum of four cohorts (1999-2002) and by collecting non-lethal fin tissue for DNA analysis.  To effectively differentiate among spatial groups, four consecutive years of data are needed to allow for temporal differences within groups.  Each tissue sample will be preserved with ethanol and stored in individual vials.  A database will be developed to track individual samples and samples will be delivered to the NMFS laboratory (Paul Moran) for genetic analyses.

We will determine genetic composition of sampled steelhead using DNA markers.  In response to the ESA listing of Snake River basin steelhead and the subsequent ruling that many current hatchery operations (including the use of Wallowa Stock for supplementation in the Grande Ronde River basin) constitute jeopardy to the listed population, it is necessary to prepare an HGMP for developing a steelhead hatchery stock derived from the native population(s).  Genetic data are required to accomplish the needed review and to guide the selection of appropriate stock(s) for this purpose.

We propose to characterize the relevant populations by using a suite of nuclear DNA markers, including both microsatellite loci (variable-number simple‑sequence repeats) and non-coding single nucleotide polymorphisms (SNPs, or base substitutions) assayed via restriction enzyme analysis.  These classes of markers were chosen because of their demonstrated power in other studies of Columbia River steelhead to resolve population divergence (Moran et al. 1997).  The stocks would be genotyped for approximately 13‑16 microsatellite and 4‑5 nuclear SNP loci.  DNA extractions for samples will be done at the NMFS laboratory in Seattle, WA.  NMFS will prepare highly purified DNA extracts using the 96-well Qiagen DNA-easyTM system and will amplify the DNA loci of interest via the polymerase chain reaction (PCR) using fluorescent labeled primers.

We will interpret results and provide management recommendations by October 2002.  The hypothesis that the Grande Ronde River basin steelhead stock structure is composed of 18 distinct population units will be objectively tested using the DNA genetic markers.  The BIOSYS or similar computer program will be used to calculate allele frquencies, generate heterozygosity estimates, and test genotypic frequencies for departures from Hardy-Weinberg expectations. The GENEPOP or similar computer program will be used to test allele frequency differences among and between samples (Moran et al. 1997).  A dendogram technique based on genetic distance and FST values will be used to demonstrate relatedness and differentiation among sample units.  We will compose a final report and provide management recommendations for the development of objective, conservation management units.

f. Facilities and equipment
All major facilities and equipment to be used in the project are currently available.  Office space and necessary field and office equipment for ODFW employees is located at the NE Region Fish Research & Development Office in La Grande, Oregon.  All genetic analyses will be conducted at the NMFS, NW Fisheries Science Center laboratory facility in Seattle, Washington, or another capable laboratory.
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Current employment


Oregon Dept. Fish and Wildlife, Fish Research and Development, La Grande, OR.  July 1990 - present.  Program Leader - Executive Manager for NE Oregon Scientific Investigations Program.  Primary responsibilities are to develop and direct implementation of a complex research program to evaluate success of protecting, reestablishing, and restoring ESA listed and non-listed stocks in eastern Oregon, oversee the work of 14 full-time fisheries biologists and up to 8 projects, and represent ODFW on regional and national scientific committees.
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Fisheries Research Biologist (Assistant Project Leader), Oregon Department of Fish and Wildlife, LaGrande, OR.  March 1983 to December 1983.
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Expertise in fisheries research project development and implementation, personnel management, budget development and tracking, technical report writing, natural production and supplementation research, statistical analysis, coded-wire tag implementation and assessment, bass and trout ecology, creel censusing.
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B.S., in Zoology, University of Wisconsin (1985)

M.S., in Aquatic Ecology, Utah State University (1995)

Ph.D., in Fisheries, Utah State University (2001)

Current Position: Fisheries Biologist/Project Leader, Oregon Department of Fish and Wildlife, NE Region Fish Research & Development Program (2000 to present).

I’m currently a project leader for two research projects with ODFW. In the Grande Ronde and Imnaha River basins I investigate steelhead hatchery supplementation and fisheries restoration as part of the Lower Snake River Compensation Program. In the John Day River basin I investigate chinook escapement and survival. For each of these projects I’m responsible for overseeing the collection of scientific data using a variety of field and laboratory approaches. I supervise two permanent and four seasonal personnel, conduct associated data analyses, prepare technical reports and presentations, and participate in ESA permitting and reporting. I have extensive experience collecting scientific specimens in the field including electrofishing techniques and non-lethal genetic tissue samples. I also have considerable experience analyzing complex data sets including statistical analyses.

Recent Position: Fisheries Biologist, National Park Service, Yellowstone National Park, WY. (1997-2000).
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National Marine Fisheries Service, NW Fisheries Science Center, Conservation Biology, Genetics, (1992 ‑ present)
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Dr. Moran directs laboratory research in the development of DNA markers and population genetic data collection and analysis.  Research interests and activities include molecular phylogeography, population genetics, and changes in the genetic structure of populations over various temporal scales.  Duties include supervision of students and technicians, as well as safety and environmental compliance responsibilities for the laboratory.  Dr. Moran has over 14 years of experience in molecular genetics research, including evolutionary biology, systematics and population genetics.  He is competent with commonly used computer programs for analysis of population genetic data (e.g., Arlequin, Biosys, Cervus, GDA, Genepop, NTSYS, Phylip, Popgene, REAP, TFPGA, Winamova).  For the past 8 years, Dr. Moran has been involved in the development of PCR-RFLP and microsatellite markers in Pacific salmon.  He has also developed allele-specific PCR and ligation capture assays.  He is trained in hazardous materials emergency response, laboratory safety, environmental compliance, and hazardous materials shipping regulations.  Dr. Moran also has considerable experience in field collection including PIT-tagging of salmonids, snorkeling, electrofishing, and seine netting.
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