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Shad for Nutrient Enhancement –

Demonstration of Fishery Supply, Disease Evaluation, Product Type and Potential Use
A.  Abstract and statement of innovation 
Northwest streams, particularly those in upland, forested areas still have relatively high quality water and good in-stream habitat, but are starved for the nutrients necessary to support optimal salmon and steelhead production.  This innovative project will involve the Washington Department of Fish and Wildlife (WDFW) working closely with other state, Federal and Tribal fishery research and management entities and local fish enhancement groups -- to investigate the feasibility of using American shad carcasses and carcass analogs.  The ultimate goal is to restore ecosystem nutrient levels and thus enhance anadromous salmonid productivity.  Currently, WDFW is utilizing salmon carcasses from its hatcheries to restore these nutrients to selected streams; however, the overall number of salmon carcasses available for nutrient enhancement is limited.  Furthermore, there are concerns about transfer of pathogens so that agencies need to consider other sources of nutrients that can be demonstrated to enhance juvenile fish populations and subsequent adult returns.  This project is innovative because it will study the feasibility and initiate the utilization of perhaps the most abundant fish in the Columbia Basin – the American shad – for use in stream nutrient enrichment.

B.  Technical and/or scientific background

Rationale for Nutrient Enrichment in Salmon Streams

Historically, large runs of Pacific salmon provided entire watersheds with critical marine derived nutrients and organic material (Michael 1998; Gresh et al. 2000).  Declining native salmon runs have restricted this massive flow of nutrients and organic material back upriver resulting in impoverished nutrient levels relative to historic levels.  Bilby et al. (1998) state “it is likely that the decreased numbers of returning salmon have decreased the capacity of the freshwater habitats where they spawn to support juvenile salmon and other aquatic biota.”  This widespread nutrient deficiency may be hindering the recovery of salmon populations throughout the Columbia Basin (Michael 1998).

Increasing scientific evidence indicates that the nutrients contained in salmon carcasses can have profound effects on stream productivity and resultant fish production.  The nutrients and organic matter afforded by salmon carcasses are used by organisms at literally all levels of the food chain.  An increase in natural spawners provides the nutrient and organic material that stimulates lower trophic levels, both scavengers and detritivores, which in turn provides a greater food base for juvenile salmon and other fishes (Mathisen et al. 1988; Bilby et al. 1996; Wipfli et al. 1998; Wipfli et al. 1999).  In watersheds that are nutrient-limited, even small increases in limiting nutrients can dramatically increase productivity (Gregory et al. 1987; Kyle et al. 1997; Wipfli et al. 1999).
Fish Carcass Analogs

Nutrient enhancement by dried and pasteurized fish meal pellets (i.e., carcass analogs) is being considered as an alternative for whole carcasses as a salmon restoration tool, but few studies of this emerging technology have been performed.  Carcass analogs are intended to provide a natural, organic input of nutrients that mimics the addition of salmon carcasses to streams without introducing harmful pathogens.  Carcass analogs eliminate the problem of disease transmission from carcasses because the manufacturing process kills all pathogens present in the carcass material (Pearsons et al. 2003).  In Alaska, Wipfli et al. (2004) showed that carcass analogs provided growth boosts to salmonids in a mesocosm and in a small-scale stream experiment that were comparable to the results of carcass inputs.  But in eastern Washington, Pearsons et al. (2003) showed that although carcass analogs likely influenced salmonids through food chain enhancement and direct consumption, salmonid growth effects were not demonstrated, perhaps because of low loading density (pearsons 2007).  Clearly more study of carcass analog effects in salmonid-bearing streams is necessary before their use for large-scale restorative measures.  

Potential Demand for Salmon Carcasses May Exceed Supply

In an effort to restore marine-derived nutrients (MDN) to salmon-depleted watersheds, nutrient enhancement via addition of salmon carcasses is ongoing throughout Washington State by volunteer groups and local, state, and federal agencies.  Salmon enhancement groups (e.g., Fish First and LCRFEG) have voiced a concern that the available supply of salmon carcasses at WDFW Hatcheries may be insufficient for nutrient enhancement in Southwest Washington streams, and furthermore have expressed concern if carcasses are exported for use outside the local area.  The maximum loading currently allowed by the Washington Department of Fish and Wildlife is 1.9 kg carcass/m2 – this is equivalent to approximately 0.50 kg analog/m2  (Michael 2003).  

At the same time NOAA Fisheries is promoting the implementation of large-scale nutrient enhancement and adaptive management experiments in more areas – including the upper Snake River and its tributaries in Idaho.  Therefore, WDFW and cooperators see the need for this innovative project to investigate the feasibility of using the abundant and underutilized American shad resource – both as carcasses and analogs -- to meet the potential needs for additional nutrient enrichment implementation in Washington and throughout the Columbia Basin. 

C.  Rationale and significance to the Council’s Fish and Wildlife Program

At present, availability of salmon carcasses for nutrient enhancement in Southwest Washington has been a topic of considerable discussion between WDFW fish managers and various fishery enhancement groups in a variety of forums -- in the context of an increasing demand and a limited supply.  Furthermore, this topic has been discussed from a system-wide perspective in the US v. Oregon forum -- in the context of expanded implementation of this salmon enhancement method to oligotrophic streams in Washington, Oregon and Idaho.  

Research throughout the Pacific Northwest suggests the importance of nutrients to stream productivity.  These nutrients were originally delivered by spawning salmonids.  Current research has shown that Pacific Northwest watersheds, as a whole, are suffering under a shortage of nutrients.  Coastwide, spawning escapements are estimated to be 6-10% of  pre-fisheries levels.  The lack of spawners, and rotting carcasses, essentially starves the ecosystem resulting in fewer smolts produced.  Based on the observations of increased growth, survival, and adult returns it is felt that a substantial increase in nutrient levels in selected Columbia River watershed streams will result in increased survival of chinook, coho, steelhead, and native char rearing in the affected reaches.  Constraints placed on fisheries due to the requirements of the Endangered Species Act will probably result in large numbers of hatchery salmon, surplus to hatchery program needs, to return to WDFW hatcheries.  Various constraints such as carcass availability, manpower availability, and pathogen transfer concerns will limit the areas where salmonid carcasses can be placed.  

The alternative, use of shad carcasses (if proven to be disease-free) or carcass analogs, is an option to essentially “jump-start” the recovery process.  This will be a particularly useful tool in systems where dams prevent anadromous fish access or systems where reintroduction of extirpated populations is being conducted.  The potential use of abundant American shad carcasses and carcass analogs could jump start ecosystem recovery; substantially reducing the time necessary to achieve natural escapement levels which support the same nutrient levels.  

The Northwest Power Planning Council’s 2000 Columbia River Basin Fish and Wildlife Program provides a vision for the basin:  

“Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife, mitigating across the basin for the adverse effect to fish and wildlife caused by the development and operation of the hydrosystem and providing the benefits from fish and wildlife valued by the people of the region…  Where feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River Basin.”

The 2000 Fish and Wildlife Program is a habitat-based program aimed at rebuilding healthy, naturally producing fish populations through protection, mitigation, and restoration of their habitats and the biological systems within them.  As part of the scientific foundation for the 2000 Fish and Wildlife Program, a total of eight scientific principles are set forth.  Marine derived nutrient enrichment is linked to four of these scientific principles:

· Principle 1:  The abundance, productivity, and diversity of organisms are integrally linked to the characteristics of their ecosystems.

[Habitats together with critical ecological functions (i.e., the role of salmon and shad in the ecosystem) form the ecosystem structure and function required to support desired abundances of fishes.]

· Principle 4:  Habitats develop, and are maintained, by physical and biological processes.

[A key component of freshwater habitat development is the marine-derived nutrient contribution from salmon and shad carcasses.]

· Principle 5:  Species play key roles in developing and maintaining ecological conditions.

[This proposal recognizes and the role of anadromous fish in the aquatic ecosystems  Salmon and shad are both keystone species in the Columbia River today.  The abundance and viability of other aquatic and terrestrial species are integrally linked to the abundance of both salmon and shad in the ecosystem.] 

· Principle 7.  Ecological management is adaptive and experimental.  

[This proposal provides an innovative use of an underutilized anandromous fish species and an adaptive management approach for future nutrient enrichment.  The monitoring and evaluation results from this project may be broadly applicable to future shad carcass enrichment actions in the Lower Columbia Province, perhaps throughout the Columbia River Basin.]  

The primary habitat strategy outlined in the 2000 Fish and Wildlife Program underscores the need to “identify the current condition and biological potential of the habitat, then protect or restore it to the extent described in the biological objectives.”  

D.  Relationships to other projects

A recent BPA project led by Dr. Todd Pearsons (WDFW)  – Influences of Stocking Salmon Carcass Analogs on Salmonids in Columbia River Tributaries – has been completed in the mid-Columbia (Yakima and Klickitat rivers) and Snake River (Salmon River) regions.  This research involved the development and production of salmon carcass analogs and the evaluation of food web responses on their addition to small stream reaches (Pearsons 2007).  The current proposal would build on the foundation provided by the salmon carcass analog work – but begin to investigate the feasibility of utilizing an un-tapped resource – the abundant American shad population in the Columbia River.
The following completed BPA nutrient enhancement projects in Columbia Basin Tributary streams provide a scientific foundation for the proposed work:
· Project 2001-055-00:  Influences of Stocking Salmon Carcass Analogs on Salmonids in Klickitat River Tributaries
· Project 2001-055-00:  Influences of Stocking Salmon Carcass Analogs on Salmonids in Yakima River Tributaries
· Project 2001-055-00:  Assessment of Three Alternative Methods of Nutrient Enhancement (Salmon Carcass Analogs, Nutrient Pellets, and Carcasses) on Biological Communities in Columbia River Tributaries
The Lower Columbia Fish Enhancement Group provided funding to USGS to conduct a three-phase Nutrient Assessment Study in Southwest Washington Tributaries.  The overall study provides information on the effectiveness of stream nutrient enhancement to restore juvenile salmonid production in watersheds previously identified as nutrient deficient. 

· Phase I:  (low-level water chemistry assessment of the Washougal, Lewis, and Wind River watersheds conducted in 2003).

· Phase II (documentation of in-stream biological productivity via assessments of periphyton (algae), macroinvertebrate (bug), and fish production (e.g., species composition, biomass, and growth) last year). 

· Phase III involves the continued collection of baseline data as well as placing nutrient media (e.g. inorganic fertilizers or carcass analogs) in some of these same sites. Addition of the analogs, processed from Chinook salmon carcasses and directly consumable by both aquatic and terrestrial species, to nutrient-deprived streams is expected to increase juvenile salmon rearing densities in local streams. 
E.  Proposal objectives, work elements, methods, and monitoring and evaluation

Objective 1. Fishery Supply
WDFW will document the availability of American shad in Lower Columbia River fisheries.  WDFW staff from the Fish Program and Inter Governmental resources will research harvest management files to analyze fishery catches -- in terms of time of year, location, gear type, quantity of shad, and incidental bycatch of salmonids.  Fisheries that will be analyzed include the Tribal C&S dip-net fishery at The Dalles Dam and ladder, the Lower Columbia River Zone 2S fishery, and the Washougal Reef.  This information will be evaluated in terms of the potential for conventional fishing methods to capture sufficient shad numbers and biomass to supply present and future nutrient enhancement needs in Washington and throughout the Columbia Basin.
Objective 2. Disease Evaluation
WDFW pathology staff will work with Susan Gutenberger, USFWS Lower Columbia River Fish Health Center, and other cooperators to develop a sampling design, collect representatives samples of American shad adults, and conduct pathology tests on samples.  The specific pathogens proposed for testing are listed in Table 1.  The focus of this work is to determine suitability of carcasses and carcass analogs for nutrient enhancement with respect to potential for disease transmission.

Table 1. Pathogen Testing for National Wild Fish Health Survey (Source Susan Gutenberger, USFWS).
	Pathogen Type
	Disease
	Pathogen
	Designation Code

	
	
	
	

	Bacteria
	
	
	

	
	Furunculosis   
	Aeromonas salmonicida
	AS

	
	Enteric Redmouth Disease (ERM)
	Yersina ruckeri
	YR

	
	Bacterial Kidney Disease (BKD)
	Renibacterium salmoninarum 
	RS

	
	
	
	

	Parasites
	
	
	

	
	Whirling Disease
	Myxobolus cerebralis
	MC

	
	Ceratomyxosis
	Ceratomyxa shasta 
	CS

	
	
	
	

	Fungus
	
	
	

	
	Ichthyophoniasis*
	Ichthyophonus 
	

	
	
	
	

	Viruses
	
	
	

	
	Infectious Hematopoetic Necrosis (IHN)
	Infectious Hematopoetic Necrosis Virus 
	IHNV

	
	Infectious Pancreatic Necrosis (IPN)
	Infectious Pancreatic Necrosis Virus 
	IPNV

	
	Viral Hemorrhagic Septicemia (VHS)
	Viral Hemorrhagic Septicemia Virus 
	VHSV

	
	Infectious Salmon Anemia (ISA)
	Infectious Salmon Anemia Virus 
	ISAV

	
	Epithelial Papilloma
	Oncorhynchus Masou Virus
	OMV

	
	Spring Viremia of Carp (SVC)
	Spring Viremia of Carp Virus
	SVCV

	
	Largemouth Bass Virus Disease 
	Largemouth Bass Virus 
	LMBV

	
	
	
	

	Other pathogens not mentioned on this list could also be included if signs are present during exam and testing.  


Objective 3. Product Type
WDFW will work with cooperators to develop criteria and test the feasibility of using various American shad product types, e.g., fresh, frozen, chipped, and pasturized analogs -- as a source of marine-derived nutrients in Columbia Basin streams.
We propose to test the use of American shad in various forms: fresh fish in the round, frozen carcasses, and carcass analogs.  Analogs were previously manufactured by Bio-Oregon, Inc. (Warrenton, OR) from spring Chinook salmon carcasses (Spring Creek National Fish Hatchery, Underwood, WA) into 1.25 cm and 2.5 cm pellets as detailed in Pearsons et al. (2003, 2007).  However, Bio-Oregon was recently bought by another fish food company (Skretting) and the plant is no longer in production (Todd Pearsons , Personnal Correspondence).  Therefore, additional local companies that pasteurize products will have to be identified, in order to ascertain a source as well as processing costs for shad analogs.

Objective 4. Potential Use
WDFW will survey representatives of state, Tribal, federal and private entities regarding the current and potential use of American shad products for nutrient enhancement -- in terms of area, current productivity, desired productivity, amount of product, and potential risks.  WDFW will also work with local fish enhancement groups to determine the current level of salmon carcass utilization relative, and projections for needs in Southwest Washington for additional carcasses.  We with coordinate with NOAA Fisheries and other states to determine the potential need relative to studies proposed in the US v. Oregon process and the FCRPS remand process.

F.  Facilities and equipment 

The Region 5, Vancouver office covers fish management and research activities throughout Southwest Washington, including the Lower Columbia River.  We have extensive fish sampling capabilities and historical fishery databases.

Region 5 Office
2108 Grand Boulevard
Vancouver, Washington 98661
Telephone (360) 696-6211
Fax (360) 906-6776 
The USFWS Lower Columbia River Fish Health Center is a modern and well-equipped fish health laboratory.  Pathology tests on shad will be conducted at this facility.

U.S. Fish & Wildlife Service 

201 Oklahoma Rd. 

Willard, WA  98605 

Ph:  509-538-2400 

Fax:  509-538-2404 

G.  Bibliography of Scientific Articles on Nutrients and Increased Samonid Productivity

Ashley, K.I.  2002.  Watershed nutrient assessment of the Lewis, Washougal, and Wind River watersheds.  Report by Ashley and Associates Ltd. to Lower Columbia Fish Enhancement Group, Camas, WA.

Ashley, K. I. and J. G. Stockner.  2003.  Protocol for applying limiting nutrients to inland waters.  Pages 245-258 in J. G. Stockner, editor.  Nutrients in salmonid ecosystems: sustaining production and biodiversity.  American Fisheries Society symposium 34, Bethesda, Maryland.

Bilby, R. E, B. R. Fransen, and P. A. Bisson.  1996.  Incorporation of nitrogen and carbon from spawning coho salmon into the trophic system of small streams: evidence from stable isotopes.  Canadian Journal of Fisheries and Aquatic Sciences 53:164-173.

Bilby, R. E., B. R. Fransen, P. A. Bisson, and J. K. Walter.  1998.  Response of juvenile coho salmon (Oncorhynchus kisutch) and steelhead (Oncorhynchus mykiss) to the addition of  salmon carcasses to two streams in southwestern Washington, U.S.A.  Canadian Journal of Fisheries and Aquatic Sciences 55:1909-1918.

Boss, S.M. and J.S. Richardson.  2002.  Effects of food and cover on the growth, survival, and movement of cutthroat trout (Oncorhynchus clarki) in coastal streams.  Canadian Journal of Fisheries and Aquatic Sciences 59:1044-1053.

Cederholm, C.J., R.E. Bilby, P.A. Bisson, T.W. Bumstead, B.R. Fransen, W.J. Scarlett, and J.W. Ward.  1997.  Response of juvenile coho salmon and steelhead to placement of large woody debris in a coastal Washington stream.  North American Journal of Fisheries Management 17:947-963.

Connolly, P.J. and I.G. Jezorek.  2006.  Wind River Watershed Restoration Project.  2003 Annual Report prepared for Bonneville Power Administration, Portland, OR.  Project No. 1998-01901.  Available online at: http://www.efw.bpa.gov/Integrated_Fish_and_Wildlife_Program/technicalreports.aspx
Dodds, W.K., J.R. Jones, and E.B. Welch.  1998.  Suggested classification of stream trophic state - distributions of temperate stream types by chlorophyll, total nitrogen, and phosphorus. Water Research 32(5):1455-1462.

Gresh, T., J. Lichatowich, and P. Schoonmaker.  2000.  An estimation of historic and current levels of salmon production in the northeast Pacific ecosystem: evidence of a nutrient deficit in the freshwater systems of the Pacific Northwest.  Fisheries 25(1):15-21.

Hayslip, G.A., L.G. Herger, and P.T. Leinenbach. 2004. Ecological Condition of Western Cascades Ecoregion Streams. EPA 910-R-04-005. U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

Kline, T. C. Jr., J. J. Goering, O. A. Mathisen, P. H. Poe, and P. L. Parker.  1990.  Recycling of elements transported upstream by runs of Pacific salmon:  I. 15N and 13C evidence in Sashin Creek, southern Alaska.  Canadian Journal of Fisheries and Aquatic Science 47:136-144.

Larkin, G. A. and P. A. Slaney.  1997.  Implications of trends in marine-derived nutrient influx to south coastal salmonid production.  Fisheries 22:16-24.

Mesa, M.G. and C.D. Magie.  2005.  Assessment of low-level water chemistry in selected streams of the Washougal, Lewis, and Wind River watersheds.  2003 Draft Annual Report to Lower Columbia Fish Enhancement Group, Camas, WA, and U.S. Forest Service, Gifford Pinchot National Forest, Vancouver, WA.

Michael, J. H. Jr.  1995.  Enhancement effects of spawning pink salmon on stream rearing juvenile coho salmon: managing one resource to benefit another.  Northwest Science 69:228-233.

Michael, J.H.  2003.  Protocols and guidelines for distributing salmonid carcasses, salmon carcass analogs, and delayed release fertilizers to enhance stream productivity in Washington State.  Washington Department of Fish and Wildlife, Olympia, WA.  8p.

Pearsons, T.N., D.D. Roley, and C.L. Johnson.  2007.  Development of a carcass analog for nutrient restoration in streams.  Fisheries.  Vol. 32(1): 114-128.

Rawding, D. and P. Cochran.  2005.  Wind River winter and summer steelhead adult and smolt population estimates from trapping data.  2005 Annual Report prepared for Bonneville Power Administration, Portland, OR.  Project No. 1998-01900.  Available online at: http://www.efw.bpa.gov/Integrated_Fish_and_Wildlife_Program/technicalreports.aspx
Richey, J. E., M. A. Perkins, and C. R. Goldman.  1975.  Effects of kokanee salmon (Oncorhynchus nerka ) decomposition on the ecology of a subalpine stream.  Journal of the Fisheries Research Board of Canada 32:817-820.

Robinson, T.C., C.D. Magie, M.G. Mesa, I.G. Jezorek, K.D. Martens, and P. J. Connolly.  2006.  Nutrient assessment in the Wind and Lewis River watersheds: report of phase II activities in 2004.  Draft annual report prepared for Lower Columbia Fish Enhancement Group, Camas, WA and U.S. Forest Service, Gifford Pinchot National Forest, Vancouver, WA.
Schoonmaker, P.K., T. Gresh, J. Lichatowich, and H.D. Radtke.  2003.  Past and present Pacific salmon abundance: bioregional estimates for key life history stages.  Pages 33-40 in J. G. Stockner, editor.  Nutrients in salmonid ecosystems: sustaining production and biodiversity.  American Fisheries Society symposium 34, Bethesda, Maryland.

Schuldt, J. A. and A. E. Hershey.  1995.  Effect of salmon carcass decomposition on Lake Superior tributary streams.  Journal of the North American Benthological Society 14(2):259-268.

Washington State. 1997. Chapter 173-201A WAC, Water Quality Standards for surface waters of the state of Washington. Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), § 173-201A-010, filed 11/25/92, effective 12/26/92. Olympia, Washington.

Wipfli, M.S., J. Hudson, and J. Caouette.  1998.  Influence of salmon carcasses on stream productivity: response of biofilm and benthic macroinvertebrates in southeastern Alaska, U.S.A.  Canadian Journal of Fisheries and Aquatic Science 55:1503-1511.

______________________.  2004.  Restoring productivity of salmon-based food webs: Contrasting effects of salmon carcass and salmon carcass analog additions to stream-resident salmonids.  Transactions of the American Fisheries Society 133:1440-1454.

Wipfli, M.S., J.P. Hudson, D.T. Chaloner, and J.P. Caouette.  1999.  Influence of salmon spawner densities on stream productivity in Southeast Alaska.  Canadian Journal of Fisheries and Aquatic Science 56:1600-1611.

Wipfli, M.S., J.P. Hudson, J.P. Caouette, and D.T. Chaloner.  2003.  Marine subsidies in freshwater ecosystems: salmon carcasses increase the growth rates of stream-resident salmonids.  Transactions of the American Fisheries Society 132:371-381.

H. Key personnel

Steven Vigg
Fish Management Harvest Manager, Region 5 Vancouver Office

Washington Department of Fish & Wildlife
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Ph.D. program coursework in fisheries and quantitative science; University of Washington, Seattle, WA (52 Quarter Units - GPA= 3.71)

Employer: Washington Department of Fish and Wildlife

Current responsibilities: 02/2006 to Present:

Region 5 Fish Management Harvest Manager, Fish Program –Vancouver, Washington:

This position has full responsibility to manage and implement the Fish Management staff and activities in Region 5 (Southwest Washington and Lower Columbia River).  These activities include managing the fish resources in the lakes and streams within the region to ensure healthy and diverse populations while maximizing sport and commercial fishing opportunities.  This position manages a staff of 36 full time and 102 career seasonal and temporary employees with an annual operating budget of $4 million.  Key responsibilities for this position are: stock status assessment, harvest management, Salmon Recovery, and coordinating with state and federal agencies, tribal, and volunteer groups.

Duties include:


· Manage and direct the fisheries assessment and management activities within Region 5.

· Ensure staff compliance and consistent recover efforts associated with federal and state programs.

· Lead cross program coordination between other Divisions and Programs within the Region.

· Manage Regional Fish Management Budget.

Relevant publications and projects:

Steve has authored over 100 research, management, and planning documents and has delivered numerous presentations at scientific symposiums.  Steve received the American Fisheries Society citation for most significant paper of the year, TAFS 1991.  A complete Vita is available upon request.  The following selected publications are listed by category.
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Lower Columbia River Fish Health Center
Willard, Washington
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1996 - Present  Supervisory Microbiologist/ Project Leader for the U.S. Fish and Wildlife Service, Lower Columbia River Fish Health Center, Willard, WA.

Current responsibilities:  Supervise studies, personnel, and operations of a fish health diagnostic laboratory serving seven hatcheries and the Abernathy Fish Technology Center.  Direct field and lab operations for wild fish health surveys in Washington and Oregon.  Serving on the Hatchery Review Team (see http://www.fws.gov/pacific/Fisheries/hatcheryreview/

1993 - 1996
Post-doctoral position and private consultant, Oregon Cooperative Fisheries Research Unit, Oregon State University, Corvallis, OR . 

1987 - 1993
Research Assistant, Oregon State University, Corvallis, OR.
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Research Biologist-technician, Oregon Regional Primate Center, Aloha, OR.
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Fishery biologist, U.S. Fish and Wildlife Service, National Fisheries Research  Center, Columbia River field Station, Cook, WA.
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Research Biologist-Technician, Dept. Veterinary Science, University of Idaho,  Moscow.

Education
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Oregon State University, Corvallis, OR


Ph.D.  Microbiology, 1993


University of Idaho, Moscow, ID



M.S.    Veterinary Science, 1983
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B.S.     Microbiology, Zoology, 1976

Expertise:   Research and diagnostics of fish disease in hatchery and wild fish. Work includes studies on infectious pathology, physiology, immunology, and pharmacology as well as involvement in day-to-day operations of hatcheries and the fisheries of the Columbia Basin.  
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Gutenberger, S.K.  1993.  Phylogeny and intracellular survival of Renibacterium salmoninarum.  Ph.D. dissertation, Oregon State University.  

Todd Pearsons
Project Leader/Technical Contact
Washington Department of Fish & Wildlife
201 North Pearl Street
Ellensburg WA 98926
EDUCATION
Ph.D.  Fisheries Science.  Oregon State University.  1994.

M.S.  Fisheries Science.  Oregon State University.  1989.

B.A.  Aquatic Biology.  University of California at Santa Barbara.  1985.

RECENT PREVIOUS EMPLOYMENT
SCIENCE UNIT LEADER, Washington Department of Fish and Wildlife, 7/04-present

RESEARCH SCIENTIST 2, Washington Department of Fish and Wildlife, 8/01-9/04

RESEARCH SCIENTIST 1, Washington Department of Fish and Wildlife, 8/00-8/01

ADJUNCT BIOLOGY PROFESSOR, Central Washington University, 3/97-present

FISH AND WILDLIFE BIOLOGIST 4, Washington Department of Fish and Wildlife, 9/95-8/00

FISH AND WILDLIFE BIOLOGIST 3, Washington Department of Fish and Wildlife, 1/92-9/95

CURRENT RESPONSIBILITIES – Leader of the Hatchery-Wild Interactions Unit for the Washington Department of Fish and Wildlife. This Unit is a long-term, multi-disciplinary research program that investigates the benefits, costs, and approaches of artificial production programs. Research teams in the Unit are located in Wenatchee, Twisp, Ellensburg, Cle Elum, Dayton, and Clarkston. 

EXPERTISE – Over 24 years of investigating the biotic and abiotic factors that influence aquatic ecosystems. Co-authored over 100 peer reviewed journal articles, book chapters, and technical publications. Research has focused on interactions between hatchery and wild fish (e.g., competition, predation, disease), community ecology (e.g., periphyton, invertebrates, fish, birds), endangered species conservation (e.g., supplementation, captive breeding, refuges), hatchery fish performance (e.g., relative reproductive success, domestication, demographics), exotic fish impacts (e.g, smallmouth bass predation), life-history variation (e.g., anadromy vs. residency, precocity, movement), nutrient restoration (e.g., salmon carcass restoration, carcass analogs), risk assessment and containment approaches (e.g., modeling, practical approaches, power analysis), interactions between fish and habitat (e.g., discharge, water temperature, habitat complexity), sampling techniques (e.g., electrofishing, snorkeling, trapping, radiotelemetry), and behavioral guidance (e.g., strobe lights, infrasound).

SELECTED PUBLICATIONS
Pearsons, T. N., and C. W. Hopley.  1999.  A practical approach for assessing ecological risks 

associated with fish stocking programs.  Fisheries 24(9):16-23.

Ham, K. D., and T. N. Pearsons.  2000.  Can reduced salmonid population abundance be detected 

in time to limit management impacts?  Canadian Journal of Fisheries and Aquatic Sciences 57:17-24.

Pearsons, T. N.  2002.  Chronology of ecological interactions associated with the life-

span of salmon supplementation programs.  Fisheries 27(12):10-15.

Pearsons, T. N., D. D. Roley, and C. L. Johnson.  2007.  Development of a carcass analog for

nutrient restoration in streams.  Fisheries 32(3):114-124.

Pearsons, T. N., and G. M. Temple. 2007. Impacts of early stages of salmon supplementation 

and reintroduction programs on three trout species.  North American Journal of Fisheries Management 27:1-20.

Joan Thomas
Technical Contact
WDFW
600 Capitol Way N, NRB
Olympia WA 98501-1091
Matthew Mesa
Technical Contact
U.S. Geological Survey
5501A CookUnderwood Rd
Cook WA 98605
Tony Meyer
Technical Contact
Lower Columbia Regional Fish Enhancement Group
12404 SE Evergreen Highway
Vancouver, WA 98683
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