Project ID:
199506325

Title:

YKFP Monitoring and Evaluation (Klickitat Only)  

Project description

a. Abstract 
The YKFP is an effort to increase natural production of and opportunity to harvest salmon and steelhead in the Yakima and Klickitat subbasins using supplementation, harvest augmentation and habitat improvements. The project includes all stocks historically present in both basins. Currently, stock-specific plans are at widely differing levels of development.  The most complete M&E program is the upper Yakima spring chinook supplementation program (Busack et al. 1997).  A conceptual outline to monitor and evaluate fish, habitat and passage aspects of the Klickitat program (Everson 1995) has been developed, and work has begun to determine logistical requirements to implement it.

Spring chinook and steelhead (the “supplemented stocks”) will be monitored in terms of natural production, harvest, genetics and ecological interactions. Studies of defined statistical power in these areas will guide project adaptive management.  Fall chinook and coho (the “production stocks) will be monitored in terms of harvest, ecological interactions and natural production.  Habitat restoration projects will be monitored to determine if project-specific environmental goals are met (e.g., whether a specific reduction in maximum water temperatures occurs).

Project success is defined as a significant increase in natural production and/or harvest opportunity with limited adverse impacts on non-target stocks.  

b. Technical and/or scientific background

Meaningful restoration of salmon and steelhead runs in the Columbia ultimately requires a return to “normative” conditions throughout the basin (Williams et al. 1996), or at least to a much more normative state. Because of the enormous societal obstacles and economic costs that constrain it, such an effort will take decades to implement and additional decades to take effect. Therefore stopgap measures, such as supplementation and harvest augmentation, are required to maintain fish runs and fisheries for the foreseeable future (Klickitat Subbasin Summary, Goal B, 2000).  
Supplementation is a cornerstone of efforts to rebuild salmon and steelhead runs  throughout the  Columbia Basin (RASP 1992; NPPC 1994; CRITFC 1995; ISAB 1998).  In the Yakima and Klickitat subbasins, supplementation seems particularly promising because it has been shown theoretically (Busack and Knudsen, in press) that populations of low productivity are optimal candidates for supplementation, as are populations subject to high levels of predation (Peterman 1987; McIntyre et al. 1988).  Such conditions characterize salmon and steelhead populations in the Yakima (Fast et al. 1991; Anonymous 1990a) and Klickitat (Anonymous 1990b) subbasins. There are, however, concerns that supplementation might fail because of the following factors: poor smolt-adult survival (Miller et al. 1990; Steward and Bjornn 1990), poor reproductive success (Fleming and Gross 1992; Chilcote et al. 1986), adverse genetic change (Busack and Currens 1995; Reisenbichler 1997; Waples et al. 1990; Hindar et al. 1991; Waples 1991), adverse ecological impacts on target and nontarget species (Sholes and Hallock 1979; Collis et al. 1995; Shively et al. 1996; Hillman and Mullan 1 et al. 1986; Hillma989; Peery and Bjornn 1996; Nickelson n 1989; Reeves et al. 1987; Mullan et al. 1992; Swain and Riddell 1990; Tabor et al. 1993; Ward et al. 1995; Wood 1987) and diminished primary and secondary productivity attributable to the removal of salmon carcasses from streams (Johnston and Ringler 1979; Michael 1995; Bilby et al. 1996; Levy 1997).   With the exception of reproductive success, these same concerns also apply to harvest augmentation. 

The YKFP monitoring program is a descendant of a number of earlier projects. The general elements of a monitoring plan were first outlined in the YKFP’s 1993 Project Status Report (BPA 1993). These ideas were transformed into specific measures in the Yakima Fisheries Project Spring Chinook Supplementation Monitoring Plan (Busack et al. 1997). The completion of Planning Status Reports for Yakima coho and fall chinook (YN unpublished documents) represent initial steps in the development of comprehensive monitoring plans for these stocks. Other efforts that have contributed to the evolution of the monitoring program include: the Yakima Spring Chinook Enhancement Study (Fast et al. 1991); genetic stock identification and genetic risk issues (Busack 1990; Busack and Marshal 1991; Busack and Currens 1995; Currens and Busack 1995; Kapuscinski and Miller 1993); power analysis for OCT/SNT comparisons (Hoffmann et al. 1994); semi-natural rearing treatment development (Maynard et al 1995); baseline hatchery/wild interaction studies (Pearsons et al. 1993 and 1996); Chandler smolt trap passage studies (Neeley 1992; Sanford and Ruehle 1996; Neeley 1998 and 2000); reproductive success (Berejikian et al. 1997); spring chinook natural production objectives/strategies (Watson 1993); Yakima flow/survival studies (Mundy and Watson, in press); and project-specific marking methods (Schroder and Knudsen 1996).

c. Rationale and significance to Regional Programs
The Yakima/Klickitat Fisheries Project was identified in the 1982 Columbia River Basin Fish and Wildlife Program (Measure 704(i)(3) and 904(e)(1). A draft Master Plan was presented to the Northwest Power Planning Council in 1987 and the Preliminary Design Report in 1990.  In both cases the NPPC instructed the managers (YIN and WDFW) to carry out planning functions that addressed uncertainties in regard to the adequacy of supplementation in the areas of meeting production objectives and limiting adverse ecological and genetic impacts. At the same time, the Council underscored the importance of adaptive management of the project. Therefore, monitoring is a key component of the project.  In 1997, a comprehensive conceptual monitoring plan for the Yakima spring chinook portion of the project was developed (Busack et al. 1997), which addresses most of the objectives and tasks for all YKFP target stocks. The Klickitat portion of the YKFP is designed to monitor the effectiveness of supplementation and harvest augmentation, fish passage and habitat restoration projects. 
d. Relationships to other projects 
This project, “Yakima/Klickitat Monitoring and Evaluation”, and the following four other FWP projects comprise the components of the Yakima/Klickitat Fisheries Project umbrella project: Project 8812025, “YKFP Management, Data and Habitat”; Project 9701725 “YKFP Operations and Maintenance”; Project 8811525, “YKFP Design and Construction”; and Project 9506404, “Policy/Technical Involvement and Planning for YKFP (WDFW)”.  

Except for one element, this project completely covers YKFP monitoring activities in both the Yakima and Klickitat basins.  The exception -- smolt physiology monitoring  -- is provided by Dr. Walt Dickhoff and colleagues under FWP project 9200200, “Physiological Assessment of Wild and Hatchery Juvenile Salmonids”.  

An important habitat enhancement project in the Klickitat subbasin is project 9705600, “Lower Klickitat Riparian and In-channel Habitat Enhancement”. 

The fisheries enhancement program in the Klickitat Basin is in some ways qualitatively different from its sister program in the Yakima.  It is also at a considerably earlier stage of development. The Klickitat program differs from the Yakima qualitatively in that it entails a major harvest augmentation program as well as supplementation and complementary habitat enhancement. While the basic elements of the harvest augmentation programs for Klickitat coho and fall chinook are already well established, important elements of the monitoring plan have not yet been implemented. The supplementation program for Klickitat steelhead and spring chinook is at an even earlier stage of development. The basic procedures of supplementation in the Klickitat – the lifestage to be released, the location of release and acclimation sites, the time of release; critical reaches for natural production, enhancement actions that must be taken to restore natural production potential, etc. – are all being determined.  The Ecosystem Diagnosis and Treatment (EDT) model will play a central role in helping manager’s design the initial enhancement plans for Klickitat steelhead and spring chinook supplementation and habitat enhancement.

In the Klickitat, almost all current monitoring activities are driven by the need to incorporate the best possible data into the EDT models for spring chinook and steelhead.  Accordingly, considerable effort has been expended both on inventorying the quantity and quality of fish habitat within the basin, and on describing fundamental life history patterns and demographics of the natural populations.  The only other ongoing "research/monitoring" activities in the Klickitat include engineering studies of measures needed to provide adult passage at Lyle and Castile Falls, inventories of poorly designed culverts needing replacement, engineering plans associated with renovating the Lyle Falls adult fish trap and monitoring facility, and measures to determine the effect of various riparian and instream enhancement actions on specific environmental attributes (e.g., sediment deposition, water temperature). 

A monitoring plan is being developed for Klickitat spring chinook and steelhead supplementation as well as coho and fall chinook harvest augmentation.  The conceptual framework for this plan has been completed and described in outline form (Klickitat Subbasin Summary, 2000).   It is the intention of the YKFP to avoid M&E redundancy between basins whenever possible.  To this end, the supplementation monitoring program for the Yakima Subbasin will be relied upon to assess analogous processes whenever possible.  Specifically, the Klickitat monitoring program will utilize research findings from the Yakima, and will adapt procedures demonstrated to be effective in the Yakima.  Guidelines developed to direct project activities in the Yakima in the areas of genetics; ecological interactions, natural production and harvest will be followed in the Klickitat whenever the phenomena at issue are sufficiently similar. 

e. Project history 

The implementation phase of Klickitat-specific activities under the YKFP M&E began in August 1995 under the project title, Preliminary Design For Passage And Habitat Improvement  In The Klickitat River, Work Plan (Project number 88-120).  

Specific baseline monitoring results are summarized in the following documents:

· Preliminary Design For Passage And Habitat Improvement In The Klickitat River, Work Plan (1995)

· Yakima/Klickitat Natural Production and Enhancement Program (1989)

· Yakima/Klickitat Natural Production and Enhancement Program (1990)

· Klickitat River Subbasin Salmon and Steelhead Production Plan (1990)

· Adult Passage Improvements for Klickitat River at Lyle And Castile Falls Washington (1996)

· Unpublished BPA-YKFP quarterly and annual reports (1999)

Lyle Rotary Trap Operation:  More detailed results are presented in quarterly and annual reports. 
· We have determined the temporal outmigration patterns and relative abundance for wild and hatchery salmon and steelhead populations passing the lower Klickitat trap.

· We have described the length frequency and age composition for wild salmon and steelhead populations passing the lower Klickitat trap. 

Hatchery Rotary Trap Operation: More detailed results are presented in quarterly and annual reports.

· We have determined the temporal outmigration patterns and relative abundance for wild and hatchery salmon and steelhead populations passing the trap.

· We have described the length frequency and age composition for wild salmon and steelhead populations passing the trap. 

Upper Rotary Trap Operation:  More detailed results are presented in quarterly and annual reports.  

· We have determined the temporal outmigration patterns and relative abundance for wild and hatchery salmon and steelhead populations passing the trap.

· We have described the length frequency and age composition for wild salmon and steelhead populations passing trap. 

Spawner Distribution Studies.

· We continue to monitor the temporal and spatial redd distribution and long term redd abundance for spring and fall chinook, steelhead and coho throughout the basin.

Electrophoric analysis for salmon and steelhead

· We determined there is no genetic difference between hatchery and naturally spawning spring chinook.

· We determined there is a genetic difference between hatchery and natural spawning summer steelhead.

· Based on previous genetic work it is possible that more than one genetically distinct stock of summer steelhead exists in the basin.

Tributary Habitat Characterization 

· Since 1996 we have been gathering, according to the TFW Ambient Monitoring Protocol, habitat information that is being used to “populate” the EDT computer model.  To date approximately 60% of the tributaries and 10% of the mainstem has been inventoried.
Lyle and Castile Falls

· Site scoping work for Lyle Falls Facility was completed in 1996.

· Currently 33% of the final design work was been completed for the Lyle Falls Facility. 

· Site scoping work for Castile Falls Fishway was completed in 1996.

· Currently 65% of the final design work was been completed for the Castile Falls Fishway.

Juvenile Distribution Analysis of Tributaries

· We have completed initial presence/absence surveys for juvenile salmonids in 60% of the tributaries in the basin.
· We have completed 10% present/absence surveys for juvenile salmonids in the upper Klickitat mainstem.
EDT Analysis

· The initial EDT reach analysis for spring chinook was completed in the summer of 2000.

· In the fall of 2000 a preliminary EDT analysis will be performed for Klickitat steelhead.  To date the steelhead model has been “populated” with the habitat attributes.  
Sediment Sampling 

· Since 1999 gravel samples have been collected and analyzed annually from 12 sites distributed over the mainstem and major tributaries.  
Year round temperature monitoring  

· Since 1996 water temperate has been monitored continuously at 28 stations distributed over the mainstem and major tributaries.  
.
f. Proposal objectives, tasks and methods
Introduction

Since 1997, the YKFP’s monitoring activities in the Klickitat subbasin have consisted of the following:

1. collecting baseline demographic and life history data on current runs of salmon and steelhead; 

2. inventorying reaches that impede adult and juvenile passage and designing appropriate remedial measures; and

3. estimating the quantity and quality of stream habitat by species and lifestage.

The purpose of this proposal is to provide for the continuation of baseline monitoring activities through FY 2003, and to implement new habitat, biological, facility-related and analytical activities at appropriate times. To date, monitoring efforts have been structured to provide input for the Preliminary Design Report (PDR) for the Klickitat subbasin, and for the EDT model. The EDT model will be used to design initial supplementation and habitat enhancement actions for Klickitat stocks, and will contribute to development of the PDR. Neither the PDR nor the EDT analysis has been completed. A Master Plan for the Klickitat subbasin will also be prepared. Project # 198810225 YKFP - Management, Data And Habitat (Klickitat Only) covers Project planning functions, which include EDT analysis, the PDR and a Master Plan for the Klickitat subbasin.

Monitoring Activities Through FY2003

FY 2001.  


Habitat Inventory

· Continue baseline habitat inventory
 (tributary and mainstem).

· Intensify efforts to quantify habitat in the mainstem Klickitat by life stage.

· Fill data gaps in tributary habitat inventory.

· Translate existing habitat data into format compatible with EDT model.

· Estimate relative contribution of fine sediment deposition attributable to natural or anthropogenic sources.

· Initiate aerial inventories of habitat (quantity and quality) by species and lifestage.

Life History and Demographics

· Continue baseline life history and demographic monitoring
.

· Refine estimates of basin-wide proportion of juvenile spring chinook and steelhead rearing in the lower mainstem.

· Develop methods to distinguish between winter and summer steelhead as well as the spatial-temporal distribution of summer and winter steelhead spawners.

· Determine whether multiple genetic stocks of summer steelhead exist in the basin and, if so, determine their geographic distribution.

· Estimate degree of spatial-temporal overlap between summer chinook spawners and URB fall chinook spawners.

· Develop a smolt counting facility on the lower Klickitat (the “Lower Klickitat Trap” or LKT) capable of estimating total smolt production by species with specified statistical power.

· Continue collaboration with WDFW bull trout distribution study (BPA Project Number 9405400).

Passage Monitoring

· Complete basin-wide inventory of culverts with respect to fish passage

Analysis

· Complete initial EDT analysis for steelhead and spring chinook: diagnosis of existing impediments to natural production and estimated benefits of alternative supplementation and habitat enhancement actions.

FY 2002.

Habitat Inventory

· Continue baseline habitat inventory (tributary and mainstem).

· Continue quantification of habitat in mainstem Klickitat by species and life stage.

· Continue aerial habitat inventories and estimate quantity and quality of spawning and rearing habitat by species and lifestage.

Life History and Demographics

· Validate estimates of proportion of juvenile spring chinook and steelhead rearing in the lower mainstem using information from LKT.

· Continue to refine methods to distinguish between winter and summer steelhead

· Continue procedures to estimate species-specific smolt production at LKT.

· Determine geographic distribution of West Slope and coastal cutthroat trout in Klickitat subbasin.

· Continue collaboration with WDFW bull trout distribution study.

· Continue determination of spatial-temporal distribution of summer chinook spawners.

Analysis

· Utilize new habitat data and input from engineers and other scientific specialists to refine estimates of benefits of EDT enhancement scenarios.

· Complete determination of number and distribution of genetically distinct stocks of steelhead in Klickitat subbasin.

FY 2003.

Habitat Inventory

· Fill data gaps in mainstem habitat inventory.

· Translate new habitat data (including aerial inventories) into a format compatible with the EDT model.

Life History and Demographics

· Continue to refine and validate estimates of the proportion of juvenile spring chinook and steelhead rearing in the lower mainstem.

· Continue the development of methods to distinguish between winter and summer steelhead and to describe their spawning areas and times.

Facility Related

Lyle Falls Facility evaluation

· Determine that the facility can be operated with no adverse impacts to fish, and make appropriate modifications if necessary.

· Determine that the facility can be used efficiently to pass and enumerate adult salmon and steelhead, as well as to collect supplementation broodstock.

· Develop mark-recapture methods to allow total returns to mouth of subbasin to be estimated from Lyle Falls counts.

Castile Falls Fishway

· Determine that the facility can be operated with no adverse impacts to fish, and make appropriate modifications if necessary.

Analysis

· Utilize new habitat data and input from engineers and other scientific specialists to refine estimates of benefits of EDT enhancement scenarios.

· Present Policy Group with a number of alternative enhancement plans generated, in part, by EDT analysis.

· Write comprehensive M&E plan for supplementation and production stocks covering production (natural and artificial), genetics, harvest and ecological interactions.  This plan is to be based on the preferred enhancement alternative chosen by the Policy Group.

Future M&E Direction

With the advent of the Klickitat Hatchery transition process and the addition of the ongoing fall chinook and coho production programs, the need exists for the YKFP to develop a comprehensive Monitoring and Evaluation Plan (CM&EP).  This plan should cover the following areas:  Natural Production, Harvest, Genetics and Ecological Interactions.  Important subsets of these four major monitoring areas include facility-related issues and passage monitoring, as well as environmental monitoring associated with various habitat enhancement projects.  It is also recognized that before the CM&EP can be written in detail, Project policy-makers must determine the specific enhancement alternatives that will be implemented.  The CM&EP will be based explicitly on the enhancement alternatives chosen, and will cover both the supplementation stocks (spring chinook and steelhead) and the production stocks (fall chinook and coho).  
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Yakima Indian Nation.  1990.  Yakima/Klickitat Natural Production and Enhancement Program.  Prepared for BPA, Portland, OR DOE/#93203.


Summit Technology.  1996.  Adult Passage Improvements for Klickitat River at Lyle and Castile Falls Washington.  Seattle, WA.
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Name (alphabetically within agency)
Title
Agency
FTE (mos.)
Expertise/Role

Jim Dunnigan
Fish Biologist
YN
12
Predation studies; population censuses.

Dave Fast
Research Director
YN
12
Science and Technical Advisory Team; supervision of all YN research.

Joel Hubble
Fish Biologist
YN
12
Adult passage (videography); Yakima coho program

Mark Johnston
Field Crew Supervisor
YN
12
Supervision of all monitoring facilities and (YN) field studies.

Bill Sharp
Fish Biologist
YN
12
Klickitat Biologist

Bruce Watson
Information Specialist
YN
12
Survival/recruitment studies; population modeling (EDT); habitat/productivity studies.

Craig Busack
Research Scientist 
WDFW
8
Genetic studies; population modeling; general power analysis

JAMES L. DUNNIGAN

Department of Natural Resources

Fisheries Program

Yakama Nation

(509) 966-4975

BACKGROUND


1997-present:  

Fisheries Biologist, Yakama Nation, Toppenish, 

Washington.


1996-1997:

Fisheries Biologist, US Forest Service, Coeur d’Alene

 



Idaho.


1994-1996:  

M.S. Fisheries Resources, University of Idaho, Moscow.


1988-1993:

B.S. Fisheries Resources, University of Idaho, Moscow.


1988-1993:  

B.S. Wildlife Resources, University of Idaho, Moscow.

SELECTED PUBLICATIONS

Dunnigan, J.L., D.H. Bennett, and B.E. Rieman. 1996. The effects of forest management on cutthroat trout in the Coeur d’Alene River system, Idaho.  Proceedings of the Forest Fish Conference. Calgary, Alberta.


DAVID E. FAST

Fisheries Resource Management

Yakama Nation

P.O. Box 151

Toppenish, Washington  98948

509‑966‑5291

Education

University of Washington, Seattle, Washington  


Doctor of Philosophy in Fisheries Science, 1987.       

University of Puerto Rico, Mayaguez, Puerto Rico 


Master of Science in Marine Sciences, 1974.             

St. John's University, Collegeville, Minnesota 

     
Bachelor of Science in Zoology, 1969.

Research Experience

1988-Present:  Research Manager. Fisheries Resource Management  Program, Yakima Indian Nation. Responsible for the design, development, and implementation of a major supplementation and research facility to test the concept of using artificial production to rebuild natural spawning populations of spring chinook salmon in the Yakima Basin. Write detailed project plans, develop short- and long-term project goals and objectives, and supervise professional and technical staff. 

1985‑1988:  Project Leader. Spring Chinook Enhancement Study.

Responsible for research project designed to determine the best methods of enhancing the spring chinook salmon population in the Yakima Basin.  Evaluate survival through various life stages and total production of naturally producing salmon. Determine methods of supplementation with hatchery reared fish while minimizing adverse genetic impacts.   

Fast, D.E.  1987.  The behavior of salmonid alevins in response to light, velocity and dissolved oxygen during incubation.  Pages 84-92 in Salmonid Migration and Distribution Symposium (E.L. Brannon, ed.), School of  Fisheries, University of Washington, and Directorate for Nature Management, Norway, Trondheim, Norway.

Fast, D.E., J.D. Hubble, T.B. Scribner, M.V. Johnston, W.R. Sharp.  1989.  Yakima/Klickitat Natural Production and Enhancement Program.  1989 Annual Report to Bonneville Power Administration.  Project 88-120.  107 pp.

Fast, D.E.  1989.  Supplementation Strategies for the Yakima/Klickitat Production Facility.  Pages 143-147 in Northwest Fish Culture Conference Proceedings (R.Z. Smith, ed.).

Fast, D.E., J.D. Hubble, M.S.Kohn, and B.D.Watson.  1991.  Yakima River Spring Chinook Enhancement Study.  Project Completion Report to Bonneville Power Administration.  Project 82-16.  Volume 1 - 345 pp. and Volume 2 (Appendices) 133 pp.

JOEL HUBBLE

Department of Natural Resources

Fisheries Program

Yakama Nation

(509) 966-4975

BACKGROUND


1993-present:  

Fisheries Biologist III, Yakama Nation, Toppenish, 

Washington.


1989-1993:  

Fisheries Biologist II, Yakama Nation, Toppenish, 

Washington.

1979-1988:  

Fisheries Biologist I, Yakama Nation, Toppenish, 

Washington

1978-1979:  
Fisheries Biologist I, Washington Department of Game 

1992:  

M.S. Biology, Central Washington University


1978:

B.S. Fisheries, University of Washington

SELECTED PUBLICATIONS

Fast D., J. Hubble, M. Kohn, B. Watson.  1991.  Yakima River Spring Chinook Enhancement Study, Final Report.  Bonneville Power Administration, DOE/BP-39461-9.
WILLIAM SHARP

Department of Natural Resources

Fisheries Program

Yakama Nation

(509) 966-4975

BACKGROUND


1989-present:  

Fisheries Biologist, Yakama Nation, Toppenish, 

Washington

1988-1989:
Fisheries Biologist, US Fish and Wildlife Service, Vancouver, Washington

1987-1987:  
Fisheries Biologist, Idaho Department of Fish and Game, Boise, Idaho

1983-1986:
Fisheries Biologist, US Army Corps of Engineers, Portland, Oregon 

1987:
B.S., Natural Resource Management, Colorado State University

BRUCE  D. WATSON

            Fisheries Resources Management

            Yakama Nation

           (509) 966-5156

            yinykfp@wolfenet.com

BACKGROUND

1984-present:

Fisheries Biologist/Information Specialist, Yakama Nation.

1981-1984:

Masters Program, University of Idaho (did not complete thesis).

1974-1976:

B.S. Zoology, University of Massachusetts.

1967-1971:

B.S. Psychology, Dartmouth College

SELECTED PUBLICATIONS

[Principal author of] YIN (Confederated Tribes and Bands of the Yakama Indian Nation).  1990.  Yakima River Subbasin Salmon and Steelhead Production Plan.  Prepared by the Confederated Tribes and Bands of the Yakama Indian Nation, Toppenish, WA; and Washington Department of Fisheries and Department of Wildlife, Olympia, WA; for the Northwest Power Planning Council and Agencies and Indian Tribes of the Columbia Basin Fish and Wildlife Authority.

Fast, D.E., J. Hubble, M. Kohn and B.  Watson. 1991. Yakima spring chinook enhancement study: Final Report.  Bonneville Power Administration, Division of Fish and Wildlife, Project 82-16.

Lichatowich, J. And B. Watson.  1993.  Use of artificial propagation and supplementation for rebuilding salmon stocks listed under the Endangered Species Act.  Bonneville Power Administration, Portland, OR.

Watson, B.D.  1993.  Proposed natural production objectives for upper Yakima spring chinook under the Yakima/Klickitat Fisheries Project.  Internal YFP report.

Busack, C., B. Watson, T. Pearsons, C. Knudsen, S. Phelps and M. Johnston.  1997.  Yakima Fisheries Project Spring Chinook Supplementation Monitoring Plan.  Unpublished report for the Yakima/Klickitat Fisheries Project.

  CRAIG A. BUSACK
Resource Assessment Division

Fish Management Program

Washington Department of Fish and Wildlife

(360) 902-2765

busaccsb@dfw.wa.gov

BACKGROUND

1988-present:  
Research Scientist, Washington Department of Fish and Wildlife (until 1994 Washington Department of Fisheries)

1983-1988: 
Assistant Professor of Biology, University of Mississippi.

1981‑1983:
NSERC Visiting Postdoctoral Fellowship, Pacific Biological Station, Nanaimo, British Columbia.

1977‑1981:
Ph.D.Genetics, University of California, Davis.

1975‑1977: 
M.S. Genetics, University of California, Davis.

1973‑1975: 
B.S. Genetics, University of California, Davis.

SELECTED PUBLICATIONS

Busack, C.  1990.  Yakima/Klickitat Production Project genetic risk assessment. In Yakima/Klickitat Production Project Preliminary Design Report, Appendix A.  Bonneville Power Administration, DOE/BP-00245-2.

Hoffmann, A., C. Busack, and C. Knudsen.  1994. Experimental designs for testing  differences in survival among salmonid populations.  Report,  DOE/BP-00029-3. Bonneville Power Administration, Portland OR. 

Busack, C., and K.P. Currens.  1995.  Genetic risks and hazards in hatchery operations: Fundamental concepts and issues.  AFS Symposium 15: 71-80.

Currens, K.P., and C. Busack.  1995.  A framework for assessing genetic vulnerability.  Fisheries 20: 24-31.

Busack, C., B. Watson, T. Pearsons, C.  Knudsen, S.  Phelps, M.  Johnston.  1997.  Yakima Fisheries Project Spring Chinook Supplementation Monitoring Plan. Bonneville Power Administration, Portland, Oregon.  DOE/BP-64878-1.

Busack, C. and C. Knudsen.  A production-function based model of supplementation dynamics.  Transactions of the American Fisheries Society (in review).

Busack, C., C. Knudsen, and S. Phelps.  The effective size advantage of factorial mating in fish hatcheries. (in prep)

� Baseline habitat inventories include the following: gradient, channel width, wetted width, substrate, LWD counts, canopy closure, pool/riffle ratio, pool/riffle area, water temperature and assorted water quality parameters.


� Baseline life history and demographic monitoring includes: redd counts and distribution (spring, summer and fall chinook, steelhead and coho), juvenile passage at three sites, relative abundance and size distributions by species assessed at smolt traps, age and size distributions of adults, collection of DNA samples for future genetic analysis, estimating juvenile abundance in upper mainstem and selected tributaries. 
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