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Section 9 of 10. Project description

a. Abstract 
Snake River spring and summer chinook salmon (Oncorhynchus tshawytscha) have declined to dangerously low levels and are listed as threatened under the Endangered Species Act (ESA).  The population trend of salmon spawning aggregates in the Middle Fork Salmon River genetic refuge is in significant decline and salmon are at low levels of abundance and subsequent high demographic risk. Three of the seven index stocks used in the National Marine Fisheries Service (NMFS) Draft Cumulative Risk Initiative (CRI; NMFS-NOAA July 17, 2000) occur in tributaries of the Middle Fork Salmon River which states: 

“The seven Snake River spring/summer chinook salmon index stocks are experiencing a decreasing trend in population change. This trend appears to have worsened in the most recent years for which we have complete data (1990-1994). Without additional intervention, the long-term prognosis for these stocks is clearly extremely poor.” 

The NMFS, in the 2000 Draft Biological Opinion, has proposed a list of potential recovery actions to create artificial propagation safety-net programs for stocks that are critically depressed and essential to recovery.  Included in this safety-net program is a required action to complete risk/benefit assessments and Hatchery Genetic Management Plan’s (NMFS 2000). Completion of a benefit/risk analysis (B/RA) is mandatory for evaluation and timely implementation of the best management actions to promote long-term persistence of chinook salmon in the Middle Salmon River. This B/RA is intended to serve four distinct purposes: 1) establishing the necessity of a management action and description of the goals of the program; 2) comparison of the range of management actions that could achieve the goals; 3) an assessment of the potential risks and benefits of the management actions that could achieve the goals; and 4) identification of critical uncertainties to be addressed by research elements of the Research, Monitoring and Evaluation Plan. 

b. Technical and/or scientific background
This project was identified and submitted as a "High Priority Project" for FY 2001 funding by the Nez Perce Tribe.  The ISRP acknowledged that "the work would benefit fish", however stated the proposal "does not address imminent risks to ESA stocks by offering direct on-the-ground benefits with one-time funding."  Therefore, we are submitting this work again for 2002 funding realizing that some type of management action will be needed in future years.

The species that this proposal address is ESA listed spring and summer chinook salmon in the Snake River basin and specifically in the Middle Fork Salmon River (MFSR) subbasin.  The imminent risk to these populations is decline below a yearly effective population size (Nb), loss of genetic diversity and eventually localized extinction (Kucera and Blenden 1999). The population trend of salmon spawning aggregates in the MFSR genetic refuge is in significant decline and salmon are at low levels of abundance and subsequent high demographic risk.  The challenge is to build the population size (Caughley and Gunn 1996) to a level that reduces demographic risk of localized extinction.  Management actions need to be implemented immediately that maintain spawner to spawner ratios above replacement for several generations to build population size (Kucera and Blenden 1999).  

Implementation of artificial production strategies is recommended by Northwest Power Planning Council (NPPC 2000) and by NMFS (NMFS 2000) when fish runs fall to extremely low levels to assure short-term persistence and maintain long-term recovery. However, concerns with overall effectiveness of supplementation mandate that careful planning and evaluation of the potential benefits and risks be addressed prior to implementation of management actions involving artificial production (NPPC 1999 and NMFS 2000).  Abundance of listed chinook salmon is so critically low that any delay in implementing this no-net decline management criteria would further damage these spawning aggregates and hasten the extinction process.  Any activity that keeps spawner to spawner ratios below replacement creates a biological jeopardy for salmon in the MFSR.

Three of the seven index stock used in the PATH  (Beamesderfer et al 1998 and Draft CRI (NMFS-NOAA July 17, 2000) analyses occur within the Middle Fork Salmon River subbasin and have population growth rates (lambda) below replacement for 1990 through 1999:  Marsh Creek (Lambda = 0.675), Bear Valley/Elk Creek (Lambda = 0.812), and Sulphur Creek (Lambda = 0.681).  Key finding of number 8 in the Draft CRI’s Summary of Key Findings states: “The most recent data for Snake River Spring/Summer Chinook salmon reveal that this ESU may be doing worse than was previously thought.  It is now even less likely that dam breaching BY ITSELF will mitigate imminent risks faced by Snake River Spring/Summer chinook salmon. Importantly, there are no data to indicate that improvements in any of the other H’s (i.e., habitat, harvest, or hatcheries) could BY THEMSELVES, mitigate the extinction risks faced by the Snake River Spring/Summer chinook ESU.” 

The Salmon Subbasin Summary (Servheen et al. 2001) reports that "annual redd counts for the index populations have dropped to zero three times in Sulphur Creek and twice in Marsh Creek, and zero counts have been observed in spawning areas elsewhere within the Salmon Subbasin." Kucera and Blenden (1999) reported that all five “index populations” (spawning aggregations) of stream-type chinook in the Salmon Subbasin, fish that spawn in specific areas of the Middle Fork and South Fork Salmon watersheds, exhibited highly significant (p<0.01) declines in abundance during the period 1957-95 (Figure 1).  Oosterhout and Mundy (2001) modeled the year of functional extinction for the same seven index stocks and reported that Marsh Creek within the MFSR subbasin was one population at highest risk of extinction (year 2007), while Bear Valley stock within the MFSR subbasin was predicted to be functionally extinct in year 2020.  Given, the MFSR exists within the confines of a wilderness land management area, the habitat conditions are nearly pristine narrowing the list of potential management actions.  Clearly, long-term persistence of chinook salmon in the MFSR is at risk.  Completion of a benefit/risk analysis planning document that enables the consideration for safety-net or other management actions within the current NPPC subbasin assessment and provincial rolling review process supports the immediate need for improved chinook salmon population status in the MFSR. 
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Figure 1.  Estimated annual spawner abundance (number of adults) for five “index populations” (spawning aggregations) of stream-type chinook in the Salmon Subbasin, Idaho, 1957-99 (source: ODFW 2000 in Servheen et al. 2001).

In Section 5.4.2. in the Salmon Subbasin Summary (Servheen et al. 2001) under Fisheries/Aquatic Needs it recommends to conduct gamete preservation on all salmonids throughout the Salmon Subbasin. Through Project 199703800, Preserve Listed Salmonid Stocks Gametes, there are 53 archived male chinook salmon gametes taken in tributaries to the Middle Fork since 1992 that may be used in the future to increase genetic diversity in some of these stocks.  The Salmon Subbasin Summary also stresses the need to gather improved population status information for wild chinook salmon, define the metapopulation structure in the Upper and Lower Middle Fork Salmon River, and conduct a conservation assessment of stream-type chinook which will be accomplished through this B/RA.  Finally, the Salmon Subbasin Summary recommends implementing/continuing artificial propagation or supplementation programs on salmon and steelhead stocks deemed at risk.  Some type of artificial propagation measure may be the preferred alternative from this benefit/risk assessment and would be implemented in 2003.

c. Rationale and significance to Regional Programs
This proposal has measurable, quantitative biological objectives and will result in clear benefits to spring and summer chinook salmon survival.  This project also has near term measurable benefits to ESA listed species.  Completion of this BR/A for Middle Fork Salmon River Chinook Salmon will establish a management action that achieves the most benefit (increased survival) with the least amount of risk through a science-based and peer reviewed/supported process.  Although this proposal is for planning, by making the assumption that the resulting preferred management action is implemented in a timely manner the short-term risk of extirpation of the ESA listed species would be reduced as a direct outcome of this proposal.

The 2000 FCRPS Biological Opinion (NMFS 2000) recommends an action to complete risk/benefit assessments and Hatchery Genetic Management Plan’s for 12 specific stocks at very low level of abundance as well as for other stocks that are determined to be critically depressed and essential to recovery.  Although the tributary streams of the Middle Fork Salmon River are not directly listed as requiring safety net actions, the stock status of chinook salmon in these tributaries is similar or below those listed.  In addition, the current management approach to maintain each spawning aggregate as a separate and unique brood source would seem to imply that the genetic information exhibited by Middle Fork Salmon River chinook salmon (if not within every spawning aggregate in the subbasin) would be essential for recovery.

The 2000 FCRPS Biological Opinion (NMFS 2000) Paragraph 9.5.3.2.2 states that “enough new data shall be provided to allow NMFS to apply the performance standards provided in section 9.2.2.1, including the abundance, productivity trends, species diversity (genetic and life history diversity, and population distribution for each listed ESU.”  Data collected by this project will be specifically to examine current abundance and trends, and to analyze all genetic information and samples to date in the MFSR. 

The 2000 FCRPS Biological Opinion (NMFS 2000) Action 175 concerns the development of Artificial Propagation Safety-net programs.  A four step process will generally be applied to an individual population being considered for a safety-net project, starting with an extinction risk analysis; second, intervention options will be developed and a proposed strategy outlined; third, a benefit-risk analysis for the proposed strategy will be conducted to determine whether intervention is warranted; and fourth, an HGMP will be developed to guide implementation of the safety-net project.  This benefit-risk analysis is the first step in this four step process outlined by NMFS.

The 2000 FCRPS Biological Opinion (NMFS 2000) Action 179 concerns defining populations based on biological criteria and assessing population viability.  Biologically based populations must be defined to establish recovery goals (NMFS 2000).  To define the MFSR population, objectives of this project includes collection and analysis of all genetic information to date and to do additional analysis on archived scale samples and male gamete samples.  This data will be used by Action Agencies and NMFS to develop recovery strategies for listed salmon ESUs in the MFSR.

The Northwest Power Planning Council (NPPC) 2000 Fish and Wildlife Program has an objective to halt declining trends in salmon and steelhead populations above Bonneville Dam by 2005.  In linking biological objectives with strategies, the NPPC Program states that "if the potential for restoring the natural production of the habitat is low, or the biological potential of the target population is low because of survival problems elsewhere in its life cycle, the area may become a candidate for certain types of artificial production."  As mentioned earlier, the MFSR habitat conditions are nearly pristine mostly in designated wilderness areas thus narrowing the list of potential management actions.  Under Artificial Production Strategies the NPPC Program recommends that in "wild salmon refuges" no artificial production should be used but recognizes that "when fish runs fall to extremely low levels, artificial production may be the only way to keep enough of that population alive in the short term so that it has a chance of recovering in the long term."   

d. Relationships to other projects 
The proposed project is directly related to recommended actions in the draft Biological Opinion (NMFS 2000).  The National Marine Fisheries Service has recommended that Benefit Risk Assessments be developed for 12 seriously depressed salmon and steelhead populations in the Snake River basin.  NMFS (2000) further recommends that additional Benefit Risk Assessments and HGMP’s be developed for any salmon and steelhead population that NMFS identified as critically depressed and essential to recovery.  Chinook salmon spawning aggregates in the Middle Fork Salmon River are critically depressed (NMFS-NOAA 2000, Kucera and Blenden 1999).  In fact, MFSR chinook salmon population levels are as depressed or potentially more depressed than some populations that have captive broodstock efforts in place as safety net applications.

Benefit Risk Assessments have been developed for NPT projects on Johnson Creek (Project No. 199604300) and for the Nez Perce Tribal Hatchery (Project No. 198335000). Strategies and technologies developed from these two projects may be used in the BR/A for the MFSR.
Project 199703800, Preserve Listed Salmonid Stocks Gametes, have 31 male chinook salmon gametes from Big Creek cryopreserved since 1992, 13 from Marsh Creek since 1997, and 9 from Capehorn Creek (tributary to Marsh Creek) since 1997.

 e. Project history (for ongoing projects) 

New project proposal

f. Proposal objectives, tasks and methods
Objectives 

Goals for the Middle Fork Salmon River tributary stocks of summer chinook salmon are: 1) prevent extinction and further declines in abundance, 2) maintain genetic and life-history diversity, and 3) increase abundance to levels necessary to promote genetic stability (defined as a balance between genetic drift, mutation, and gene flow) and buffer against demographic risks.   These goals present a tiered management approach, such that failure to achieve the first goal will preclude attainment of the second goal, and so on.  In addition, the time-scale necessary to achieve these goals is tiered.  Goal one is expected to require at least two salmon generations (approximately ten years) following implementation of the preferred alternative.  The ability to attain the second and third goals of this program is intimately linked to sources of mortality external to the Middle Fork Salmon River (MFSR).  While we are confident that incorporation of innovative rearing techniques will minimize the loss of genetic diversity and alteration of life-history traits, we recognize that the cumulative effects of multiple generations of artificial production has the potential to detrimentally affect a population.  Therefore it is critical that survival increases, particularly passage survival through the Federal Columbia River Power System (FCRPS), are pursued in concert with the proposed emergency artificial production actions in the MFSR.  Simply stated, unless smolt to adult return rates for naturally spawning MFSR stocks are increased, natural reproduction will remain below replacement, and recovery will be impossible regardless of the degree of hatchery intervention.  Therefore, the ability to achieve goals two and three, and the period of time necessary to achieve these goals is uncertain.

This B/RA is intended to serve four distinct purposes: 1) establishing the necessity of a management action and description of the goals of the program; 2) comparison of the range of management actions that could achieve the goals; 3) an assessment of the potential risks and benefits of the management actions that could achieve the goals; and 4) identification of critical uncertainties to be addressed by research elements of the RM&E plan.  Although a B/RA is required before implementation of a proposed hatchery program, a consistent template for B/RA has not been developed.  

Development of the Benefit/ Risk Analysis (B/RA) will include coordination and involvement of all fisheries co-managers and communication of project results to management agencies, funding and planning processes (subbasin assessments and plans), and independent scientists.  Development of this B/RA is divided into four phases to be completed within a one year time period: I) Compilation/analysis of existing data on the status of Middle Fork Salmon River chinook salmon stocks, II) External review of Phase I products, III) Inter-agency development and review of management alternatives, and IV) Completion of the benefit/risk analysis addressing all management alternatives. Five objectives will be addressed through this three-phase process.

Objective 1.
Coordinate development of the benefit/risk assessment with appropriate management agencies and independent scientists.

Objective 2.
Assess status of spring and summer chinook salmon in tributary streams of the Middle Fork Salmon River.

Objective 3.
Assess the potential management alternatives that achieve and maintain adequate adult spring /summer chinook spawner abundance to promote long-term persistence of chinook salmon in the Middle Fork Salmon River subbasin.

Objective 4.
Identify the preferred management action(s) needed to achieve and maintain adequate adult spring and summer chinook spawner abundance to promote long-term persistence of chinook salmon in the Middle Fork Salmon River subbasin.

Objective 5.
Effectively communicate project results to management agencies and independent scientists.


Tasks and Methods 

Objective 1.
Coordinate development of the benefit/risk assessment with appropriate management agencies and independent scientists.

Approach

Although initially driven by a Tribal management goal, successful implementation of a management action will require the support of fisheries co-managers and the National Marine Fisheries Service.  Therefore, facilitating the participation of both independent scientists and co-managers in the assessment of stock status and development of management actions will improve the acceptance of the B/RA recommendations and streamline the implementation the preferred management action. 

Task 1.1 
Facilitate involvement of independent experts in population biology, conservation biology, quantitative genetics, rare animal breeding in the development and review products developed in Objectives 2, 3 and 4. 

Task 1.2  
Facilitate co-manger participation in the development and review of products developed in Objectives 2, 3, and 4. 

Objective 2.
Assess status of spring and summer chinook salmon in tributary streams of the Middle Fork Salmon River.

Approach

The objective will entail gathering all existing demographic, life history, and genetic data relevant to Middle Fork Salmon River (MFSR) stocks. Analyses of these data will either support or refute the need for a management action(s) within the MFSR.  The current status of the MFSR will be used as a benchmark against which the potential benefits and risks of proposed management alternatives will be measured.  In other words, the following section will describe the likely outcome of the “status quo” management approach.  We recognize the NMFS will likely implement management actions described Section 6, Hydro Measures to Avoid Jeopardy (NMFS 2000).  If implemented, the RPA might increase juvenile and adult survival through the FCRPS.  If the RPA is successful at boosting juvenile and adult survival the intrusiveness of necessary management actions in the MFSR could likely be decreased.  However, we recognize that the benefits of the RPA are uncertain, therefore until empirical data are available to assess the survival benefits of the RPA, we will maintain the conservative position that survival will remain consistent with recent values.  

Task 2.1 
Gather and develop a summary of existing demographic data, including data analysis completed under the PATH and CRI processes. 

Task 2.2 
Gather and summarize existing life history data. 

Task 2.3 
Gather existing genetic data and identify opportunities to expand with archived scale samples. Look at genetic uniqueness, genetic similarity, and gene flow. 

Task 2.4 
Conduct genetic analysis on archived scale samples to establish baseline (historical) stock structure.

Task 2.5
Examine existing data to establish historic and current metapopulation stock structure.

Task 2.6
Develop a peer review publication on the status and need for management intervention on Middle Fork Salmon River chinook salmon to be published in Conservation Biology, North American Journal Fisheries Science, or other professional fisheries publication. 

Objective 3.
Assess the potential management alternatives that achieve and maintain adequate adult spring and summer chinook spawner abundance to promote long-term persistence of chinook salmon in the Middle Fork Salmon River subbasin.

Approach

In this section we will consider at least four general categories of management actions potentially useful for conserving MFSR resources: supplementation, captive broodstock, cryopreservation, and habitat restoration.  We will subdivide this section into two subsections.  The first subsection provides a generalized discussion of the risks and potential benefits of management actions.  Risks are further subdivided into three general categories; genetic, ecological, and management related.  This treatment of risks and potential benefits will provide the basis for subsection two which focuses on the risks and potential benefits associated with the alternative management actions previously identified.  

The preceding elements of a tribal B/RA incorporate and expand the draft B/RA presented by the NMFS (Waples 1996).  To date, a given B/RA completed by the CRITFC has averaged 140 pages, and included citations from more than 300 published papers and 120 "grey literature" reports (PRRG 1999, 2000).  Compilation of this information requires an average of two full time staff members working for six months to complete each B/RA.  This level of effort has allowed us to produce comprehensive and scientifically rigorous B/RA methodology that includes analyses of genetic data, analyses of coded wire tag data, and a substantial review of published and grey literature relevant to the programs.

Task 3.1
Analysis of risks to the recipient (target and non-target spawning aggregates) as well as donor stocks (if they differ), from impacts associated with:


(a) captivity period in a hatchery facility, including: artificial selection, rearing techniques, proportion of broodstock comprised of hatchery-reared and naturally-spawned adults;


(b) genetic interactions associated with interbreeding, including: loss of diversity, outbreeding depression, inbreeding depression, and specific dysgenic and adaptation processes;


(c) ecological interactions such as competition, predation, and potential for increased exploitation;


(d)  risk associated with no action/comparison of potential risks/benefits from alternate actions.

Task 3.2
Develop list of objectives, criteria for evaluation, and an estimated timeframe to achieve objectives.

Task 3.3
Develop list of potential benefits expected to result from implementation of the proposed action including:

(a) conservation/generation of genetic diversity;

(b) conservation/generation of life-history types;

(c) potential to halt or reverse declining abundance;

(d) conservation of culturally and socially important resources;

(e) restoration/conservation of spawning aggregates throughout   

 the range of available habitat;

(f) restoration of ecosystem processes;

(g) restoration of tributary fisheries for sports and tribal fishing opportunities;

(h) normative river functions.

Objective 4.
Identify the preferred management actions to achieve and maintain adequate adult spring and summer chinook spawner abundance to promote long-term persistence of chinook salmon in the Middle Fork Salmon River subbasin.

Approach

Review the benefits and risk developed in Objective 3 along with population status information developed in Objective 2 to select the preferred management action. As with all management actions, several uncertainties will be associated with the preferred management action.  These uncertainties will be addressed in the Research Monitoring and Evaluation Plan (RM&E) associated with the MFSR project.

Task 4.1
Establish the preferred management action and document all B/RA analysis in a summary report.

Task 4.2
Develop a Research, Monitoring and Evaluation (RM&E) Plan to address uncertainties and data gaps associated with the preferred management action.

Objective 5.
Effectively communicate project results to management agencies and independent scientists.

Approach

Information will be shared with co-managers and independent scientists through several ongoing regional communication and review processes such as ESA consultation, workshops and management coordination meetings.  Information from the peer reviewed journal publication addressing stock status, B/RA summary report, and the RM&E plan will be provided for use in the development of subbasin assessments and plans.

Task 5.1
Participate in state and regional workshops and conferences and present project information.  Seek integration with other projects to relate to other life stage survival, population growth, or genetics research.

Task 5.2
Attend NMFS Endangered Species Act meetings and workshops to relate project information, seek project reviews and incorporate recommendations to ensure adequate protection of an ESA listed species.

g. Facilities and equipment
This project will require little in terms of office related facilities and equipment as most work is to be accomplish under subcontract with Columbia River Inter-Tribal Fish Commission.  Sufficient office space and office equipment are available for project personal out of the Tribe’s Lapwai Research and Columbia River Inter-Tribal Fish Commission Portland offices.  Costs associated with office space and equipment will be limited to standard equipment lease (computer, phone, etc.) and standard office supply costs.  There will be the need to travel to different agencies to collect and compile data and collaborate with state, federal, Tribal and independent scientists.  As such, the project will require a standard vehicle lease and necessary air travel.  
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(current)


· Nez Perce Tribe (current)


· Confederated Tribes of the Warm Springs Reservation of Oregon (current)


· Confederated Tribes and Bands of the Yakama Indian Nation (current)


· Oregon Department of Fish and Wildlife
(current)




· Washington Department of Fish and Wildlife (current)

· Idaho Department of Fish and Game

· Pacific Salmon Commission (current)


· Oregon State University

· U.S. Forest Service

· National Marine Fisheries Service (current)



· North Carolina State University (current)

· University of Kansas

DOUGLAS R. HATCH

Address

Columbia River Inter-Tribal Fish Commission

729 NE Oregon St., Suite 200

Portland, OR 97232

Professional Preparation

1991
M.S., Fishery Resources, University of Idaho

1986
B.S., Fishery Resources, University of Idaho

Appointments

1991-present

Fisheries Scientist, Columbia River Inter-Tribal Fish Commission, 

Portland, Oregon

1990-1991

Fisheries Biologist, Columbia River Inter-Tribal Fish Commission, 

Portland, Oregon

Publications

Beasley, C.A., A. Talbot, D.R. Hatch, and A. Ritchie.  2000.  Johnson Creek artificial propagation and enhancement project (JCAPE) benefit risk analysis.  Prepared for the Nez Perce Tribe.

Hatch, D.R., Jeffrey K. Fryer, Matthew Schwartzberg, and D.R. Pederson.  1998.  A computerized editing system for video monitoring of fish passage.  North American Journal of Fisheries Management 18:694-699.

Hatch, D.R., M. Schwartzberg, and P.R. Mundy.  1994.  Estimation Pacific salmon escapement with a time-lapse video recording technique.  North American Journal of Fisheries Management 14:626-635.

Synergistic Activities

American Fisheries Society 

Pacific Fishery Biologists

Collaborators & Other Affiliations

· University of Idaho (current)






· Confederated Tribes of the Umatilla Indian Reservation
(current)


· Nez Perce Tribe (current)


· Confederated Tribes of the Warm Springs Reservation of Oregon (current)


· Confederated Tribes and Bands of the Yakama Indian Nation (current)


· Oregon Department of Fish and Wildlife
(current)




· Washington Department of Fish and Wildlife

· Idaho Department of Fish and Game

· Pacific Salmon Commission (current)


· Chelan County Public Utility District

· Grant County Public Utility District

· Douglas County Public Utility District

· Oregon State University

U.S. Forest Service



André Talbot, Columbia River Inter-Tribal Fish Commission
Education:

Ph.D. (Biology). Dalhousie University, Halifax, NS, Canada. 1994.

M.Sc. (Biology). McGill University, Montreal, Qc, Canada. 1983.

B.Sc. Honours (Biology). University of Ottawa, Ottawa, Ont, Canada. 1980.

Post-Graduate Scholarships:

Ph.D.: Natural Science and Engineering Research Council (NSERC). 1986

M.Sc.: Natural Science and Engineering Research Council (NSERC), 1981. 



Fonds FCAR pour l'aide et le soutien à la recher​che (Québec), 1982. 



McGill University Travel Fellowship, 1982, 1983.

Relevant Experience
Position

Dates

Institution and description

Ecologist/geneticist and Senior Scientist

1997-present

Columbia River Inter-Tribal Fish Commission

Fisheries Scientist and Regional Unit Manager

1994-1997

Caribbean Fisheries Resource Assessment and Management Program/Canadian International Development Agency

Managing Partner &

Consultant

1989-1994

Talbot and Associates (biostatistics, population dynamics, genetics, development)

Research Associate

1990-1994

Département des Sciences Fondamentales, Université du Québec à Chicoutimi, Québec, Canada

Research Associate & Project Manager

1983-1989

Biology Department, Dalhousie University, Halifax, Nova Scotia

Project Director

1982

National Museums of Natural History, Ottawa, Canada

Relevant Projects

Project description

Institution or Client

Resource Assessment & Conservation Biology

Development of a conceptual framework for ecological genetics of Pacific salmon conservation

CRITFC

ESA Project Leader

CRITFC

Co-ordinator for Collaborative Center for Applied Fish Science

CRITFC

Development of research strategies and co-ordinating project implementation for South American and Caribbean Shrimp/Groundfish Research Program

Canadian International Development Agency



Development of a management plan and stock assessment capabilities, and technical assistance in artisanal and industrial groundfish and shrimp fisheries in Benin (Africa).

International Centre for Ocean Development / Canadian International Development Agency

Technical support for pelagic, groundfish and octopus fisheries research (Mauritania, Africa).

International Centre for Ocean Development.

Evaluation of management requirements for the Saguenay Marine Park groundfish fisheries and population dynamics of the turbot (Reinhardtius hippoglossoides), cod  (Gadus morhua) and redfish (Sebastes mentella).

Environment Canada / Fisheries and Oceans

Sport and commercial fishing activities in the Saguenay fjord and its potential effects on the groundfish population.

Environment Canada / Fisheries and Oceans

Development of a population estimation method based on the Bayesian principle of simultaneous analysis of removal data from many sites.

Fisheries and Oceans Canada



Development of a monitoring methodology for the evaluation of the exploitation and fishing activities of landlocked Atlantic salmon (Salmo salar ouananiche) in Lac St-Jean

Ministry of the Environment and Fauna, Québec

Analysis of the effect of fishing pressure on the burbot (Lota lota) populations in Lac St-Jean

Ministry of the Environment and Fauna, Québec

Fisheries & Aquaculture

Genetic improvement of common carp (Cyprinus carpio) and Tilapia (Oreochromis spp.) stocks. (Several individual projects, including cryopreservation of sperm)

International Development Research Centre

Genetics of growth and productivity of fish in aquaculture and the inter-relationship of life history strategies in relation to intraspecific competitive ability in fish.

International Development Research Centre



Dynamics of habitat use in relation to population abundance in Atlantic salmon parr: Test of ecological principles.

Fisheries and Oceans Canada



Study of the fecundity of Atlantic salmon (Salmo salar) in relation to growth at time at sea and its impact on production in rivers.

Ministry of the Environment and Fauna, Québec

Analysis of the effect of fishing pressure on landlocked salmon (Salmo salar ouananiche) populations in Lac St-Jean.

Ministry of the Environment and Fauna, Québec

Determination of productive capacity of habitat for juvenile Atlantic salmon and the application of juvenile density and production models in assessing the status of salmon stocks.

Fisheries and Oceans Canada

Determination of a classification method for the productive capacity of juvenile salmon habitat.

Ministry of the Environment and Fauna, Québec

Prediction of the productivity of juvenile salmon in relation to physical and biological stream parameters.

Fisheries and Oceans Canada

Relevant Publications and Reports

PHILLIPS, J.L., J. ORY and A.J. TALBOT. 2000. Anadromous Salmonid Recovery in the Umatilla River Basin, Oregon: A Case Study. p. xxx-xxx in "Watershed management for endangered species" . Journal of American Water Resources Association Vol XXX. In press.

BRANNON, E., D. CAMPTON, M. POWELL, A.J. TALBOT, and T. QUINN.  2000.  Population structure of Columbia River chinook salmon and steelhead trout and application to existing populations. BPA Contract No.  98BI08319.

BEASLEY, C.A., A. TALBOT, D.R. HATCH, and A. RITCHIE.  2000.  Johnson Creek artificial propagation and enhancement project (JCAPE) benefit risk analysis.  Prepared for the Nez Perce Tribe.

BEASLEY, C.A., A. TALBOT, D.R. HATCH, and M. WISHNIE.  1999.  Nez Perce tribal hatchery benefit risk analysis.  Prepared for the Nez Perce Tribe.

TALBOT, A. and R. A. MYERS. 200X. Density-dependent habitat use and population expansion in juvenile Atlantic salmon. Can. J. Fish. Aquat. Sci. In press.

TALBOT, A. and J.-M. SÉVIGNY. 1994. Caractéristiques de la population du flétan du Groënland (Reinhardtius hippoglossoides) du fjord du Saguenay. in Sévigny, J.M. et C. Couillard (eds.) 1994. Le Fjord du Saguenay: un milieu exceptionnel de recherche. Rapp. tech. can. sci. halieut.  xxxx : xx + xx p.

TALBOT, A., A. BOURGEOIS and J.-M. SÉVIGNY. 1994. Évaluation de l'exploitation du Sébaste atlantique (Sebastes mentella) par la pêche sportive hivernale sur le Saguenay. in Sévigny, J.M. et C. Couillard (eds.) 1994. Le Fjord du Saguenay: un milieu exceptionnel de recherche. Rapp. tech. can. sci. halieut.xxxx: xx + xx p.

TALBOT, A. 1994. Habitat-dependence of population abundance and variability in juvenile Atlantic Salmon (Salmo salar). Ph.D. Thesis, Dalhousie Univ., Halifax, Nova Scotia, Canada B3H 4J1. 214 pp.

CARON, F. and A. TALBOT. 1993. Re-evaluation of habitat classification criteria for juvenile salmon, p. 139-148. In R.J. Gibson and R.E. Cutting [ed.] Production of juvenile Atlantic salmon, Salmo Salar, in natural waters. Can. Spec. Publ. Fish. Aquat. Sci. 118. 

TALBOT, A.J. and R.W. DOYLE. 1992. Statistical interrelation of length, growth, and scale circulus spacing: II. Use of marginal ossification to detect non-growing fish. Can. J. Fish. Aquat. Sci. 49(4):701-707.

TALBOT, A.J. and R.J. GIBSON. 1992. Habitat utilization by juvenile Atlantic salmon in Newfoundland rivers. p. 163-184 In J.B. Dempson [ed.] Collected papers on fish habitat with emphasis on Salmonids. Canadian Atlantic Fisheries Scientific Advisory Committee. CAFSAC Res. Doc. 90/77. 423 pp.

DOYLE, R.W., N.L. SHACKELL, Z. BASIAO, S. URAIWAN, T. MATRICIA and A.J. TALBOT. 1991. Selective diversification of aquaculture stocks: a proposal for economically sustainable genetic conservation. Can. J. Fish. Aquat. Sci. 48(1):148-154.

TALBOT, A.J. and R.W. DOYLE. 1990. Statistical properties and power of growth estimation using scale microstructure. p. 421-424 in R. Hirano and I. Hanyu (eds.). The Second Asian Fishery Forum. 991 pp. Asian Fisheries Society, Manila, Philippines. 

MATRICIA, T., A.J. TALBOT and R.W. DOYLE. 1989. Instantaneous growth rate of Tilapia genotypes in undisturbed aquaculture systems. I. "Red" and "Gray" morphs in Indonesia. AQUACULTURE. 77:295-306. (also internal report to IDRC) 

DOYLE, R.W. and A.J. TALBOT. 1989. Repeatability of relative size‑specific growth in Tilapia. p. 451‑456 in R.S.V. Pullin, T. Bhukasawan, K. Tonguthai and J.L. MacLean (eds.) The Second International Symposium on Tilapia in Aquaculture. ICLARM Conference Proceedings 15. 623 pp. Department of Fisheries, Bangkok, Thailand, and International Centre for Living Aquatic Resources Management, Manila, Philippines. 

TALBOT, A.J., T.K. HAY, R.W. DOYLE and A.E.L. McNAUGHTON. 1989. "Current growth" estimators in Tilapia. p. 509‑513 in R.S.V. Pullin, T. Bhukasawan, K. Tonguthai and J.L. MacLean (eds.) The Second International Symposium on Tilapia in Aquaculture. ICLARM Conference Proceedings 15. 623 pp. Department of Fisheries, Bangkok, Thailand, and ICLARM, Manila, Philippines. 

DOYLE, R.W., A.J. TALBOT and R.R. NICHOLAS. 1987. Statistical interrelation of length, growth and scale circulus spacing:  appraisal of a growth‑rate estimator for fish. Can. J. Fish. Aquat. Sci. 44(9):1520-1528. 

DOYLE, R.W. and A.J. TALBOT. 1986. Effective population size and selection in variable aquaculture stocks. Aquaculture. 57:27‑36.

DOYLE, R.W. and A.J. TALBOT. 1986. Artificial selection on growth and correlated selection on competitive behaviour in fish. Can. J. Fish. Aquat. Sci. 43(5):1059‑1064. 

TALBOT, A., M. BENFIELD, and L. MORTON. 1996. Biology of selected shrimp and Groundfish species on the Guiana/Brazil Continental Shelf. The Joint CFRAMP Sub-Project Specification Workshop and Fourth Meeting of the WECAFC Ad Hoc Shrimp and Groundfish Working Group on the Guiana/Brazil Continental Shelf, Hotel Normandie, St. Ann's, Trinidad. 8-12 January 1996, Vol. Technical Papers. CFRAMP, Shrimp and Groundfish Resource Assessment Unit, PO Box 3150, Carenage Post Office, Carenage, Trinidad.

TALBOT, A.J. 1991. Simultaneous analysis of removal data from many sites. Presented to the Salmon Association of Eastern Newfoundland, St-John's, NFLD A1C 5N8 as part of the Habitat Modelling Project. 33 pp.

TALBOT, A.J. 1990. Production of juvenile Atlantic salmon in Newfoundland rivers: Test of habitat models using a structural approach. Final report of the habitat modelling project, Phase I, presented to the Salmon Association of Eastern Newfoundland, St-John's, NFLD, A1C 5N8. 84 pp. et 1 app.

TALBOT, A.J. and R. J. GIBSON. 1990. Habitat utilization by juvenile Atlantic salmon in Newfoundland rivers. Report to the members of the Canadian Atlantic Fisheries Scientific Advisory Council (CAFSAC, #90/118).

TALBOT, A.J.1989. Improved abundance estimation of Atlantic salmon parr. Contract with Fisheries and Oceans (Number XAQ88-00132-(021)).

Gretchen R. Oosterhout, Ph.D. System/Decision Analyst 

Decision Matrix, Inc. Phone (541) 826-9100, Fax (541) 826-5569
PO Box 1127 Eagle Point, OR 97524-1127

gretchen@decisionmatrix.net www.decisionmatrix.net

[image: image2.wmf]Education
Ph.D., Systems Science, Portland State University.

M.S., Mechanical Engineering, Portland State University.

B.S., Mechanical Engineering,

 Portland State University.

Professional Affiliations
American Fisheries Society (Vice President, Oregon chapter)

Resource Modeling Association

Selected Publications
A comparison of population models for Snake River spring and summer chinook (Oncorhynchus tshawytscha), with implications for decision-makers. In review 2001, Ecological Applications.

Modeling.  Chapter 12 in:  Gulf Ecosystem Monitoring & Research Program (Exxon Valdez Oil Spill Trustee Council), in review 2001,  National Research Council.

Analysis of a decision: 

A critique of the NMFS's draft Biological Opinion on the Operation of the Federal Columbia River Hydropower System, from the perspective of the sciences of decision analysis and risk assessment. Trout Unlimited, CRITFC, and Save Our Wild Salmon. 2000.

A technical review of the NMFS Leslie matrix model of Snake River spring and summer chinook populations. G. Oosterhout and 8 other authors.  STUFA (State, Tribal, and U.S. Fisheries Agencies), 2000.
PasRAS: a stochastic simulation of chinook and sockeye life histories.  Portland General Electric, 1999.

An evolutionary simulation of

 the Tragedy of the  Commons. Ph.D. dissertation, 1996

The Tragedy of the Commons, Prisoner's Dilemma, and Chicken: what kinds of games  are we playing with the environment? Cascade Systems Society 1995


Gretchen Oosterhout is the principal of Decision Matrix, Inc. (DMI), and has 17 years experience providing decision support tools and services to a wide variety of people, including physicians, biologists, engineers, technicians, ranchers, administrators, and corporate managers.  Support services provided by DMI include risk assessment, benefit-cost analysis, cost effectiveness analysis, and "user friendly" Windows-based computer tools for multi-attribute decision structuring. Recent clients include Exxon Valdez Oil Spill Foundation (GEM),  Coalition for the Klamath Basin, Trout Unlimited, Save Our Wild Salmon, Columbia River Inter-Tribal Fish Commission, Multi-Species Framework Process, World Forestry Center, Portland General Electric, and Kaiser Permanente. 

Prior to starting her business in 1991, Dr. Oosterhout was a reliability engineer at Hewlett Packard, where she was responsible for analyzing and resolving product reliability problems.  She developed numerous sophisticated computer models of product performance using a variety of computer languages. She also managed a department responsible for establishing benchmarks, and designing and running experiments to establish product performance. 

Her doctoral dissertation  was on the use of computer simulation methods in public resource management decision making..
Specific Expertise
Decision analysis
· Risk and decision prioritization

· Strategic planning

· Multiple attribute utility modeling 
· Cost effectiveness analysis 

Computer modeling and simulation
· Continuous and discrete dynamic systems

· Nonlinear stochastic system simulation 

· Monte Carlo simulation

· Markov process simulation

· Geographic Information Systems database and map development 

· Visual Basic 5 and 6, C, Pascal and Fortran

Statistical analysis and experimental design
· Research study design


· Regression modeling (linear and nonlinear) 

· Bias and error assessment

· Multi-variate sensitivity analysis

· Statistical process control



SELECTED PROJECT Experience
Decision support and strategic planning.  Coalition for the Klamath Basin (June 2001-present).  Provided analytical and strategic support to a coalition of groups (founded by: Institute for Fisheries resources, Audubon, Klamath Forest alliance, ONRC, Sierra Club, PCFFA, WaterWatch, and The Wilderness Society) working to resolve Klamath Basin fish, wildlife, and agricultural issues through development of a comprehensive, ecosystem restoration program.

Ecosystem modeling and decision support.  Gulf of Alaska Ecosystem Management (GEM, Exxon Valdez Oil Spill Trustee Council and Alaska Department of Fish and Game (2000-present).  Provided decision analysis and model development guidance to management team developing long-term monitoring, research, and modeling program for ongoing restoration and management of Gulf of Alaska.  Developed and wrote the GEM program chapter on modeling.
Risk assessment and modeling reviews. STUFA (State, Tribal, and U.S. Fisheries Agencies), Trout Unlimited, American Rivers, and Northwest Power Planning Council (Multi-Species Framework Process) (1999-present).  Provided a variety of technical analyses and reviews of risk assessment and modeling efforts being undertaken by the National Marine Fisheries Service for Columbia and Snake River chinook and steelhead populations.  
Simulation modeling reviews. Exxon Valdez Oil Spill Trustee Council and Alaska Department of Fish and Game  (2000-present).  Provided technical analyses and recommendations on herring and bioenergetics models applied to Prince William Sound.

Sensitivity analysis and model validation. World Forestry Center (1999-present). Provided technical support to help the Umpqua Land Exchange Project consulting science team validate landscape-based habitat suitability models for the ULEP pilot study and EIS development. Sensitivity analyses were desired on multiple levels and scales, with the overall goal of developing and communicating a better understanding of how model parameters, data sources, assumptions, error sources, and functional relationships interact and influence model performance and output.  

Risk assessment simulation tools. Portland General Electric (1996-2000). Working with the Fisheries Technical Subcommittee sponsored by PGE's hydropower relicensing team, developed user-friendly stochastic simulation models of sockeye and chinook salmon to be used as decision support tools. Reviewed models with university researchers and agency biologists, and incorporated expert judgment and field data into models. Multi-variate sensitivity analyses from the models are being used to prioritize data needs and evaluate management tradeoffs. 

Cardiovascular care policy models. Kaiser Southern California Medical Group  (1996 to 1999).  Kaiser Permanente Cardiovascular Steering Committee.  Developed user-friendly Windows-interface "expert systems" for clinicians and planners to use in designing coronary heart disease and prioritizing research needs. 

Decision analysis. Oregon State System of Higher Education (1998-1999). Developed a decision model to be used by Portland State University to evaluate the feasibility of offering engineering courses over the Web. Model was based on focus groups conducted with industry and academic stakeholders, and executed by surveying and analyzing student performance and evaluation of Web-based coursework. 

Decision structuring. Portland General Electric (1997-1998). Led a Fisheries Technical Subcommittee consisting of PGE, agency, and tribal biologists, and NGO representative, through the process of developing a complex multi-attribute decision structure. The structure will be used to be used to prioritize potential fish passage alternatives and data needs, as part of PGE's hydropower relicensing process on the Deschutes River. 

Habitat Conservation Plan. Louisiana Pacific (1997, as subcontractor to Stillwater Ecosystem, Watershed & Riverine Sciences). Helped develop decision structuring tools for use as adaptive management approach to HCP being developed for LP holdings in California. 
Decision analysis and strategic planning model. Kaiser Permanente Center for Health Research (1996 to 1997). Developed comprehensive cost and patient outcome models of adult diabetes care process (VB 4.0, VB 5.0, and TreeAge software). Effort was used to help Diabetes Steering Committee develop long-term priorities for managed care. 

Watershed enhancement decision support tool. Clark County, WA (1997, as subcontractor to Clearwater BioStudies, Inc.). Developed multi-attribute GIS models of the county's watershed, which were used to prioritize data needs and research opportunities for  fish passage improvements. 
Conservation area prioritization model. Oregon Trout (1997, as subcontractor to Clearwater BioStudies, Inc.). Developed multi-attribute, GIS-based (ARCVIEW) decision-analytic models of Oregon's coastal watersheds, emphasizing characteristics important to salmon such as species status and distributions, road densities, geomorphology, fire history, and precipitation.  
Cost effectiveness analysis. Kaiser Permanente Center for Health Research (1996).  Developed cost effectiveness (cost and patient outcome) models (VB 4.0 and TreeAge) and managed analytic and decision issues for the Pediatric Diabetes Care Redesign Project. 

Computer simulation planning tool.  Multnomah County Criminal Justice System (1995, as subcontractor to Anderson Consulting). Provided simulation consulting expertise to computer modelers who were developing a VBA simulation model of the county and the city of Portland's prison system. The model is being used for planning and policy decision making related to anticipated growth in the prison population. 

Statistical modeling and analysis.  USDA Forest Service, Interior Columbia Basin Ecosystem Management project (1995, as subcontractor to Clearwater BioStudies, Inc.). Responsible for statistical analysis: analyzed and synthesized extensive databases of sensitive salmonid populations and habitat using SyStat and Excel (VBA). 
Watershed restoration prioritization and objective setting. Grande Ronde Model Watershed Board (1993). Developed decision model for watershed restoration project prioritization. As subcontractor, helped Clearwater BioStudies, Inc.  work with Grande Ronde Model Watershed Board to clarify objectives and priorities and develop a framework for resolving conflicts.

Decision making and risk management seminar leader.  Oregon Center for Advanced Technology and Education (1993). Developed and led week-long management seminar on decision modeling, decision making, and risk management. 

Graduate course instructor in decision analysis, statistics, and experimental design.  Portland State University (departments of Mechanical Engineering, Psychology, and Systems Science) and the Oregon Center for Advanced Technology and Education (1992-1994). 

Dynamic system simulation.  Hewlett Packard (technical staff, 1985 - 1991). Developed several discrete system computer models of cybernetic control systems and thermal systems in electronic products and of production system operations. Simulations (in GWBasic, Pascal, and C)  included linear, nonlinear, deterministic, stochastic, continuous and discrete models. Simulations were used to evaluate and manage risks associated with product modifications and new product development.

Reliability engineer.  Hewlett-Packard (technical staff, 1987 - 1991). Provided regional leadership as internal consultant for experimental design, statistical analysis, Total Quality Management, and Continuous Quality Improvement process improvement efforts. Led numerous "swat team" cross-functional teams to identify, quantify, and resolve field problems with new and existing consumer products. Projects required quantifying risks, prioritizing data needs, conducting benefit-cost analyses, setting objectives, reaching consensus on priorities, conflict resolution, decision analysis, communicating risks to field and to customers, accommodating customer concerns, and overseeing implementation. Managed Environmental Test department, overseeing 2 engineers and 10-14 technicians evaluating product performance. 

Simulation modeling of transient diffusion process.  Bonneville Power Administration (research grant work 1987-1988). Designed continuous and discrete system computer simulation models (using Pascal) of thermal and mass diffusion processes. Models were used to evaluate energy conservation policies and practices in Pacific Northwest.
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Paul A. Kucera

EDUCATION:

Bachelor of Science. 1975.





Utah State University.





Major: Fisheries Management.





Graduate Studies - MS





University of Idaho 1984-1987





Major: Fisheries Management.

PROFESSIONAL EXPERIENCE:
1992-present

Director of Biological Services and Acting Fisheries Program Manager for a six month period with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for research projects, Department program direction and administration of the Fisheries Research Division.

1988-1991

Senior Fisheries Biologist with the Nez Perce Tribe Fisheries Department.  Adult salmon population status monitoring and LSRCP hatchery evaluation studies in major river subbasins in the Snake River.

1987-1988

Acting Fisheries Program Manager with the Nez Perce Tribe Fisheries Department.  Responsible for fisheries program management and direction.

1984-1986

Senior Fisheries Biologist with the Nez Perce Tribe Fisheries Department.  Conducted research on juvenile steelhead trout  life history characteristics and abundance in relation to physical habitat parameters on five streams.

1982-1983

Project fisheries biologist with the Nez Perce Tribe Fisheries Department.  Responsible for conduct of a physical and biological inventory of streams on the reservation proper with emphasis on anadromous salmonids.

1978-1980

Fisheries biologist with the Colville Confederated Tribes Fish and Wildlife Department.  Developed fishery management programs for the Colville Tribe on their 1.3 million acre reservation and the 1.7 million acre ceded area.

1975-1978

Fisheries research biologist with W.F. Sigler and Associates, Environmental Consulting Firm.  Ecological and fish life history research on 110,000 acre Pyramid Lake, Nevada.

Unique Abilities:

Certified Fisheries Scientist - AFS

Experienced with Endangered Species Act and management of listed fish species.

Ecological and fish life history research on anadromous and resident fish species. 


Population dynamics experience on Snake River Pacific salmon.


Management experience with resident and anadromous species.


Snake River water rights adjudication experience.


Familiar with Columbia River basin fisheries management issues.


Certified SCUBA diver - NAUI


Publications
Kucera, P.A. and J.L. Kennedy.  1977. Evaluation of a sphere volume method for estimating fish fecundity.  The Progressive Fish Culturist.  39(3)115-117.

Kucera, P.A. 1978.  Reproductive biology of the tui chub, Gila bicolor, in Pyramid Lake, Nevada.  Great Basin Naturalist. 38(2): 203-207.

Kennedy, J.L. and P.A. Kucera. 1978.  The reproductive ecology of the Tahoe sucker, Catostomus tahoensis, in Pyramid Lake, Nevada. Great Basin Naturalist 38(2): 181-186.

Sigler, W.F., W.T. Helm, P. Kucera, D. Robertson, and S. Vigg.  1978.  Life history of the Lahontan cutthroat trout. Pages 9-50 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah. 

Kucera, P., G.W. Workman,  D. Robertson, S. Vigg R. Whaley and R. Langdon..  1978.  Life history of the tui chub.  Pages 69-103 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah. 

Kennedy, J. L., P. Kucera, D. Robertson, and R. Whaley.  1978.  Life history of the Tahoe sucker.  Pages 104-128 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah.

Vigg, S., P. Kucera, D. Robertson, and R. Whaley.  1978.  Life history of Sacramento perch.  Pages 129-156 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah. 

Vigg, S., P. A. Kucera.  1981.  Contributions to the life history of Sacramento perch, Archoplites interruptus, in Pyramid Lake, Nevada.  Great Basin Naturalist 41(3): 278-289.

Sigler, W.F., W.T. Helm, P. A. Kucera, S. Vigg and G. W. Workman.  1983.  Life history of the Lahontan cutthroat trout, Salmo clarki henshawi, in Pyramid Lake, Nevada.  Great Basin Naturalist 43(1): 1-29. 

Kucera, P.A., D.L. Koch and G.F. Marco.  1985.  Introductions of Lahontan cutthroat trout into Omak Lake, Washington.  North Amer. Jrnl. Of  Fish. Mngt. 5(2): 296-301.

Johnson, J.H. and P.A. Kucera.  1985.  Summer-autumn habitat utilization of subyearling steelhead trout in tributaries of the Clearwater River, Idaho.  Canadian Journal of Zoology  Vol, 63:2283-2290.

Kucera, P.A.  1986.  Big Creek chinook salmon spawning ground survey.  Tech. Rep. 86-4.  Nez Perce Tribe Fisheries Dept., Lapwai, ID. 16 pp.

Kucera, P.A.  1987.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek.  Tech. Rep. 87-3. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 26 pp.

Kucera, P.A.  1987.  Nez Perce Tribal review of the Salmon River Lower Snake River Compensation Plan.  FRI/LSR-87-18.  Annual project report to the U.S. Fish and Wildlife Service.  Nez Perce Tribe Fisheries Dept., Lapwai, ID. 74 pp.

Kucera, P.A. and P.K. Cowley.  1988.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek, Salmon River subbasin, Idaho..  Tech. Rep. 88-5. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 31 pp.

Cowley, P.K. and P.A. Kucera.  1989.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek, Salmon River subbasin, Idaho..  Tech. Rep. 89-12. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 26 pp.

Kucera, P.A.  1989.  Nez Perce Tribal review of the Imnaha River Lower Snake River Compensation Plan.  AFF1/LSR-89-08, Tech. Rep. 89-7.   Annual project report to the U.S. Fish and Wildlife Service.  Nez Perce Tribe Fisheries Dept., Lapwai, ID. 49 pp.
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		Brood year		Pov		Joh		Bea		Mar		Sul

		57		0.370		0.456		0.929		0.811		0.714

		58		1.606		2.416		1.835		1.581		2.919

		59		0.940		0.817		1.020		7.241		1.416

		60		0.403		0.419		1.027		1.600		0.689

		61		0.784		0.515		0.735		0.681		1.070

		62		0.507		0.850		1.148		1.999		2.102

		63		0.464		0.777		0.652		1.015		0.923

		64		0.348		0.513		0.836		0.483		4.382

		65		2.079		3.986		1.701		1.116		6.250

		66		0.458		1.419		0.288		0.755		0.415

		67		0.572		0.771		0.451		0.508		0.533

		68		2.471		3.142		0.873		1.195		0.774

		69		0.425		0.515		0.299		0.814		0.255

		70		0.363		1.106		0.683		0.554		0.674

		71		0.550		0.384		0.514		0.177		0.254

		72		0.159		0.139		0.203		0.130		0.056

		73		0.553		0.650		0.707		0.640		0.854

		74		0.404		0.284		0.499		0.241		0.514

		75		0.190		0.131		0.072		0.047		0.047

		76		1.227		0.616		0.354		0.708		0.293

		77		0.721		0.537		0.376		0.664		1.239

		78		1.250		0.577		0.245		0.143		0.119

		79		2.128		0.589		0.505		0.858		0.069

		80		1.952		2.383		6.219		10.862		3.600

		81		1.728		1.471		1.562		1.656		6.938

		82		1.135		1.342		4.959		3.221		8.953

		83		3.191		2.538		7.019		7.864		12.118

		84		0.949		3.018		0.652		0.556		0.010

		85		0.721		0.456		0.477		0.439		1.888

		86		3.072		1.591		1.023		0.594		0.654

		87		0.764		0.605		0.328		0.200		0.573

		88		1.071		1.305		0.641		0.691		0.424

		89		1.063		0.774		0.772		0.263		0.376

		90		0.099		0.119		0.098		0.020		0.018

		91		0.167		0.191		0.097		0.068		0.034

		92		0.332		0.764		0.796		0.533		1.689

		93		0.495		0.685		0.704		1.041		0.619

		94		0.463		0.630		1.315		0.010		0.010

		Adults		Poverty Flats (SFS)		Johnson Cr. (SFS)		Bear Valley/Elk (MFU)		Marsh Cr. (MFU)		Sulphur Cr. (MFU)

		1957		3735		700		1836		809		626

		1958		1351		245		1163		463		215

		1959		1366		591		1455		155		190

		1960		2601		1114		1165		506		182

		1961		1052		313		2138		933		563

		1962		2291		562		1574		604		409

		1963		1546		466		1936		651		611

		1964		1385		664		1716		1259		179

		1965		511		134		838		686		101

		1966		1279		202		1851		724		845

		1967		1017		637		1439		1099		724

		1968		401		235		1820		830		725

		1969		904		593		1198		390		731

		1970		774		253		1123		829		508

		1971		469		411		476		490		331

		1972		717		533		761		555		425

		1973		884		652		1371		934		477

		1974		224		261		420		382		181

		1975		284		173		698		358		305

		1976		184		161		217		76		75

		1977		290		198		385		178		30

		1978		293		284		711		491		394

		1979		76		66		215		83		90

		1980		163		55		42		16		12

		1981		187		102		151		115		43
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