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a. Abstract 
The goal of this project is to assess the current status of and monitor juvenile and adult abundance and distribution, life history, and genetic composition of wild steelhead in the Middle Fork Salmon River subbasin where current study efforts are deficient.  This project addresses several needs as identified in the Bi-Op, FWP and Salmon Subbasin Summary.  This study will provide information on abundance and distribution of juvenile wild steelhead, wild steelhead population age structure and smolt emigration characteristics and survival, and genetic composition of wild steelhead in the Middle Fork Salmon River subbasin.  This project will also investigate feasibility of monitoring wild adult steelhead spawning abundance and distribution in the Middle Fork Salmon subbasin.

This project will closely complement other steelhead research and monitoring studies in the Middle Fork Salmon basin.  This study will implement a more comprehensive and cohesive steelhead research and monitoring program in the Middle Fork Salmon basin to establish baseline data to compare the effectiveness of management actions in other basins (such as supplementation) and monitor long-term population viability within the Middle Fork Salmon by narrowing the possible risk factors to specific potential management actions in the Bi-Op action area with the ultimate goal of improving survival and increasing wild steelhead productivity in the Middle Fork Salmon and the entire Snake River steelhead ESU in general.

b. Technical and/or scientific background
The Snake River steelhead ESU was listed by NMFS in 1997 as “threatened” under the ESA.  No historical abundance data (pre-1960’s) is available for the Snake River steelhead ESU (NMFS 2000, Busby et al. 1996).  From 1975 through 1994, the aggregate abundance trend of Snake River steelhead passing Lower Granite Dam was increasing, however the natural component was declining during the same period.  And during the ten years from 1985 to 1994 escapement of natural Snake River steelhead declined precipitously (Busby et al. 1996) ultimately leading to the ESU being listed under the ESA.  Marmorek et al. (1998) reported that Snake river wild steelhead SAR’s declined after the lower Snake and Columbia river dams were completed.

The Salmon River subbasin is likely responsible for a large proportion of the total Snake River steelhead production (Servheen et al. 2001).  However, data on spawning populations in specific streams within the Salmon River basin is limited (Servheen et al. 2001, Busby et al. 1996), and this is especially true in the Middle Fork of the Salmon River and it’s tributaries.  Because no historical abundance data (pre-1960’s) is available for the Snake River steelhead ESU (NMFS 2000, Busby et al. 1996), compiling as comprehensive and precise data for all components of this ESU without delay is imperative.

Because the vast majority of the MF Salmon basin is located within wilderness and roadless areas, encompassed almost entirely within the Frank Church River of No Return Wilderness Area in central Idaho, steelhead habitat in the MF Salmon basin is considered excellent, with less than 5% of the habitat being impaired and supporting a spawning population of wild B-run steelhead (Oncorhynchus mykiss) (Thurow 1985, Servheen et al. 2001).  The MF Salmon basin is managed by the Idaho Department of Fish and Game (IDFG) as a refuge or sanctuary for wild native B-run steelhead, as a result no intervention with hatchery-reared steelhead has occurred to date (Servheen et al. 2001) and sport fishing for steelhead in the basin has not occurred since 1973.

The information that does exist regarding abundance, distribution, dynamics and viability of steelhead in the MF Salmon basin is fragmentary and generally restricted to more accessible reaches in tributaries.  The most comprehensive steelhead research in the basin was done by the Idaho Department of Fish and Game (IDFG) from 1981-83.  Thurow (1985) investigated MF Salmon steelhead adult escapement and spawning areas, spawner biological data, juvenile life history, genetic structure, timing and movement, and contribution to the main Salmon River sport fishery.  However, only three years of data were collected and that data is now almost 20 years old.

Since 1992 the IDFG has implemented the Idaho Natural Production Monitoring and Evaluation Program (9107300) in 13 streams within the MF Salmon basin.  However, only three of those streams (Marsh, Sulphur, and Big Creeks) were classified as priority one (top priority) streams with only two others (Bear Valley and Monumental Creeks) classified as priority two (intensive evaluation).  Priority one and two streams are the only levels that are sampled annually (Hall-Griswold 1996).  The IDFG designated the MF Salmon as a “wild steelhead management unit” with this project establishing Marsh and Rush Creeks as “key production study streams” within the basin to directly represent the MF Salmon management unit as a whole (Holubetz 1993).  This study also conducts steelhead redd trend counts (helicopter surveys) on Sulphur, Bear Valley, Marsh, Loon, Camas, and Big creeks with multiple ground counts also conducted on Sulphur Creek.

The IDFG initiated the Steelhead Supplementation Study (9005500) in 1992, “to evaluate the feasibility of using artificial production to increase natural steelhead populations and to collect baseline life history, genetic, and disease data from natural steelhead populations” (Byrne 2001b).  This project focuses primarily on streams outside of the MF Salmon, but does operate a screw trap on Marsh Creek to capture and PIT tag juveniles.  This project was recently funded to conduct genetic analysis in the MF Salmon and collected samples from steelhead in Rapid River and Bear Valley, Big, Camas, Loon, Marsh, Pistol, and Sulphur creeks.

Current efforts to monitor steelhead in the MF Salmon tributaries do not appear sufficiently integrated or comprehensive to accurately represent the entire MF Salmon basin steelhead population.  Thurow (1985) identified sampling sections in Big, Camas, Loon and Wilson creeks as having the greatest numbers of juvenile steelhead and Big, Camas, Loon, Pistol, Sheep and Wilson as having the highest densities.  Of the four and six MF Salmon tributaries that Thurow identified as having the greatest numbers of juvenile steelhead and densities, respectively, only Big Creek is currently sampled annually to monitor abundance. 

While the MF Salmon has been referred to as a “control” stream by various agencies, little effort has been made to gather and document sufficient data to utilize the biological characteristics and viability of the steelhead population in the basin in an appropriate fashion.  Because the MF Salmon is managed as a wild and native steelhead sanctuary and the habitat throughout the basin is in excellent condition, a rather unique opportunity exists to utilize the basin as an experimental “control” in a two-fold manner.  Because there has been no hatchery intervention in the MF Salmon, the steelhead population can serve as a baseline control to compare streams where artificial supplementation has been initiated.  Most importantly, the FWP focuses on the “Four Hs” impacting fish in the Columbia River basin - hydropower, habitat, hatcheries and harvest.  With habitat in the MF Salmon being excellent and hatchery intervention non-existent, two of the four Hs have effectively been removed as concerns or threats to MF Salmon steelhead, at least within the MF Salmon basin.  Outside the basin, in the migration corridor, habitat and hatchery influence are a definite concern and threat.  However, because these threats are non-existent within the MF Salmon, this population represents an excellent opportunity to narrow the research focus and establish baseline data to compare the effectiveness of management actions in other basins (such as supplementation) and monitor long-term population viability by narrowing the possible risk factors to specific potential management actions in the Bi-Op action area.

Life history characteristics of steelhead are typically not conducive to uncomplicated and effortless studies, particularly in a basin as remote and inaccessible as the MF Salmon.  Projects such as this are costly and labor-intensive, but require research techniques that are compatible and sensitive to wilderness management and ethics.  Therefore, new and innovative techniques for certain aspects of monitoring (i.e. adult escapement) will have to be developed.  However, Thurow (1985) demonstrated that such critical monitoring studies can be successfully accomplished in the MF Salmon through intensive research efforts.

The purpose of this project is to initiate and implement a more comprehensive and cohesive steelhead research and monitoring program in the MF Salmon basin.  Because some work with steelhead is currently being conducted in the basin, this project will closely complement current research and monitoring efforts without overlap (Byrne 2001a, Byrne 2001b, Hall-Griswold 1996).  Therefore, a high level of coordination and cooperation will occur, primarily with IDFG.

c. Rationale and significance to Regional Programs
The FWP vision is an “ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife”, in part, through ecological health assessment, support of native species in native habitat, monitoring and evaluation of program measures, and adaptive management.  In addition, the NMFS Bi-Op (9.1.6) states “specific scientific studies must be undertaken with rigorous monitoring and evaluation, focusing on determining population status and the mechanisms that regulate salmon populations.”  The NMFS Bi-Op (9.1.6) recommends to implement monitoring programs to “provide data for resolving a wide range of uncertainties, including determining population status, establishing causal relationships between habitat (or other) attributes and population response, and assessing the effectiveness of management actions.  The information gathered through monitoring programs will be a cornerstone in identifying alternative actions and refining recovery efforts.  Such programs are, therefore, critical to the successful implementation of this RPA.”

The NMFS (2001) calls for a five-step approach to reaching the objectives of the Bi-Op.  This project will play a major role in achieving the first four of these steps for an important component of the Snake River steelhead ESU in a relatively undisturbed subbasin:

1) Define the biological requirements and current status of each listed species.

2) Evaluate the relevance of the environmental baseline to the species current status.

3) Determine the effects of the proposed or continuing action on listed species.

4) Determine whether the species can be expected to survive with an adequate potential for recovery under the effects of the proposed or continuing action, the effects of the environmental baseline, and any cumulative effects, and considering measures for survival and recovery specific to other life stages.

This project will address many objectives or “specific immediate and/or critical needs” defined in the Salmon Subbasin Summary.  General needs were defined to 1) address limiting factors to fish, wildlife and plant communities, 2) ensure that gaps in current data or knowledge are addressed, 3) enable continuation of existing programs critical to successful management of fish and wildlife resources, and 4) guide development of new programs to facilitate or enhance fish and wildlife management.  This project would directly address all of these needs.  Specific needs this project will address to accomplish these overall goals are:

1) Continue and expand genetic profiling to define steelhead sub-populations within the subbasin.

2) Gather improved wild B-run steelhead population status information.

3) Collect population status information for wild steelhead.

4) Validate index survey areas for steelhead.

5) Calculate returns per spawner from index surveys.

6) Monitor adult movements.

7) Investigate life history diversity and genetics of steelhead.

8) Investigate the distribution and abundance of redds, life history, and genetic composition of wild steelhead in the Middle Fork Salmon.

9) Quantify the types and extent of straying by steelhead.

The NPPC (2001) has adopted supplementation as an acceptable method of rebuilding natural runs.  The object of such supplementation is to restore and maintain healthy fish populations, with sufficient genetic and life history diversity to ensure that eventually, after appropriate habitat improvements, they will become self-sustaining.  Naturally selected populations should provide the model for successful artificially reared populations, in regard to population structure, mating protocol, behavior, growth, morphology, nutrient cycling, and other biological characteristics.  This project will facilitate the establishment of steelhead in the MF Salmon as a model population to which supplemented populations may be compared and evaluated.

NMFS (2001) states that “pursuant to ESA, to fully consider the current status of the listed species, they evaluate the species-level biological requirements of a species, subspecies, or distinct population segment level.  The attributes associated with VSP’s include adequate abundance, productivity (pop growth rate), pop spatial scale, and diversity.  These attributes are influenced by survival, behavior, and experiences throughout the entire life cycle and are therefore distinguished from the more specific biological requirements associated with the action area and the particular action under consultation.”  The NMFS 1998 Supplemental FCRPS Biological Opinion states that Action Agencies proposed actions and those in the 1995 FCRPS Biological Opinion would not jeopardize the continued existence of Snake River steelhead.  Since the MF Salmon portion of the ESU is essentially unaffected by habitat degradation and hatchery influence, it provides a more focused scope and valuable means of measuring the efficacy of specific Bi-Op recovery actions in the Federal Columbia River Power System (FCRPS) action area.

The NMFS (2001) states that biological populations have not yet been identified for most of the ESU’s listed in the Bi-Op.  This project will collect samples for genetic sampling in order to assist in reaching this goal.  Our sampling will complement the genetic sampling currently in progress under the IDFG Steelhead Supplementation Studies (9005500).

d. Relationships to other projects 
Since 1992 the IDFG has implemented the Idaho Natural Production Monitoring and Evaluation Program (199107300) in 13 streams within the MF Salmon basin.  However, only three of those streams (Marsh, Sulphur, and Big Creeks) were classified as priority one (top priority) streams with only two others (Bear Valley and Monumental Creeks) classified as priority two (intensive evaluation).  Priority one and two streams are the only levels that are sampled annually (Hall-Griswold 1996).  The IDFG designated the MF Salmon as a “wild steelhead management unit” with this project establishing Marsh and Rush Creeks as “key production study streams” within the basin to directly represent the MF Salmon management unit as a whole (Holubetz 1993).  This study also conducts steelhead redd trend counts (helicopter surveys) on Sulphur, Bear Valley, Marsh, Loon, Camas, and Big creeks with multiple ground counts also conducted on Sulphur Creek.

The IDFG initiated the Steelhead Supplementation Study (199005500) in 1992, “to evaluate the feasibility of using artificial production to increase natural steelhead populations and to collect baseline life history, genetic, and disease data from natural steelhead populations” (Byrne 2001b).  This project focuses primarily on streams outside of the MF Salmon, but does operate a screw trap on Marsh Creek to capture and PIT tag juveniles.  This project was recently funded to conduct genetic analysis in the MF Salmon and collected samples from steelhead in Rapid River and Bear Valley, Big, Camas, Loon, Marsh, Pistol, and Sulphur creeks.

This project will closely complement other steelhead research and monitoring studies in the MF Salmon basin.  We will collaborate with project 199005500 to broaden genetic sampling throughout the MF Salmon.  We will collaborate with projects 199005500 and 199107300 to expand juvenile and adult steelhead assessment and monitoring throughout the basin.  We will assess and monitor juvenile and adult steelhead in the mainstem Middle Fork Salmon and tributaries that Thurow (1985) demonstrated to have high productivity of the basin for which current data gaps exist.

e. Project history (for ongoing projects) 

Not Applicable – New Project

f. Proposal objectives, tasks and methods
The primary goal of this study is to assess the current status of and monitor juvenile and adult abundance and distribution, life history, and genetic composition of wild steelhead in the Middle Fork Salmon River subbasin, which includes the mainstem Middle Fork Salmon, Rapid River and in Brush, Marsh, Big, Marble, Monumental, Sheep, Wilson, Yellowjacket, Camas, Sulphur, Bear Valley, Pistol, Indian and Loon Creeks where current study efforts are deficient.

Objective 1:
Assess the abundance and distribution of juvenile wild steelhead in the Middle Fork Salmon River subbasin.

Approach:  We will establish transects and monitor populations of wild juvenile steelhead through snorkel surveys.

Task A:  Ascertain current locations being monitored by other studies.

Task B:  Establish six snorkeling transects per stream utilizing a systematic sampling approach based on stream habitat type.

Task C:  Snorkel each transect annually to determine juvenile steelhead abundance and distribution.  We will record numbers of juvenile steelhead and calculate densities (fish/100m2).  We will also record numbers of all species observed and lengths of all salmonids.

Objective 2:
Document wild steelhead population age structure and smolt emigration characteristics in the Middle Fork Salmon River basin.

Approach:  We will establish sampling transects and capture, collect biological data, and PIT tag juvenile wild steelhead through either seining and/or angling.

Task A: Establish three sampling reaches per stream and three sampling transects per reach utilizing a systematic sampling approach in the highest density habitat types as determined in Task 1.C.

Task B:  Collect wild steelhead in established transects by seining and/or angling.

Task C:  Record length and weight from each fish to determine length frequencies and condition factors.  Collect scales from each fish to determine age structure. 

Task D:  PIT tag up to 500 juvenile wild steelhead per stream annually.  PIT tagging will be done according to currently established protocols.

Task E:  Submit PIT tag data to the PTAGIS database.  Obtain interrogation information for PIT tagged fish detected at the lower Snake River dams.

Task F:  Use PIT tag detection data to determine and compare emigration timing and survival to Lower Granite Dam within and between streams.  We will also compare our findings with results from other complementary steelhead studies in the Salmon River basin.

Objective 3:
Assess the genetic composition of wild steelhead in the Middle Fork Salmon subbasin.

Approach:  Utilizing fish collected under Objective 2, we will subsample fish for genetic analysis.  This activity will complement the genetic sampling currently being conducted by project 199005500 by sampling steelhead in streams in the basin that are not currently sampled.

Task A:  Coordinate with project 199005500 on sampling streams and established protocols in order to be complementary, consistent and comparable within the basin.

Task B:  Collect fin clip samples from 50-70 fish per sample stream according to procedures established by project 19905500.

Task C:  DNA analysis of fin clips will be subcontracted to an established genetic laboratory.  We will investigate the feasibility of subcontracting the samples to the Alaska Biological Science Center, Anchorage (to be consistent with project 199005500).

Objective 4:
Investigate feasibility of monitoring wild adult steelhead spawning 

abundance and distribution in the Middle Fork Salmon subbasin.

Approach:  Research past, current and innovative approaches to monitoring adult steelhead and spawning abundance and distribution.

Task A:  Review literature regarding adult anadromous salmonid (with emphasis on steelhead) monitoring to ascertain if effective and efficient techniques exist and can be applied to assess wild steelhead adults and spawning in the Middle Fork Salmon subbasin.

Objective 5.
Effectively communicate information derived from study to funding agency, management agencies and other entities.

Approach:  Information and technology will be communicated through progress and annual reports to the BPA, other management entities, to existing region-wide databases, and through professional meetings presentations.  Summaries of fish population status and will be entered into the StreamNet database annually.  When appropriate, significant findings will be submitted for publication in peer review professional journals. 

Task 1.  Write quarterly and annual reports to the BPA and communicate results to cooperating agencies, StreamNet, and other entities.

Task 2.  Participate in state and regional workshops and conferences and present project

information.  Seek integration with other projects to relate population status, juvenile

emigration survival, and genetic structure.

Task 3.  Attend NMFS Endangered Species Act meetings and workshops to relate project

information, seek project reviews and incorporate recommendations to ensure adequate

protection of the ESU.

g. Facilities and equipment
Sufficient office space and office equipment are available for project personnel out of the Tribe’s McCall Research office.  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 well as significant travel into sampling areas.  As such, the project will require two four-wheel drive vehicle.  Air travel for agency coordination, regional workshops and conferences is also required.
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Research Director:
Paul Kucera, Director of Biological Services, 160 hrs

Nez Perce Tribe Department of Fisheries Resources

Management

Education:

Bachelor of Science. 1975.




Utah State University.




Major: Fisheries Management.




Completed MS studies at the University of Idaho 1990




Major: Fisheries Management.

Professional Experience:

1992-present

Senior Fisheries Biologist, Acting Fisheries Program Manager, and currently as Director of Biological Services 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
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University Of Idaho, Moscow, ID.  1991‑1995.  Completed M.S. studies in Fishery Resources. 

Southern Illinois University, Edwardsville, IL.  1985‑1990.  B.S. Degree in Biological Sciences. 
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Nez Perce Tribe, Lapwai, ID.  7/95-Present.  Fisheries Research Project Leader. Currently Project Leader for Monitoring and Evaluation of Yearling Snake River Fall Chinook Outplanted Upstream of Lower Granite Dam (BPA Project 9801004).  One year as Project Leader on Imnaha River Smolt Monitoring Program (Fish Passage Center Project).  Six months as Fisheries Production Assistant for the Lower Snake River Compensation Plan.

University Of Idaho, Moscow, ID.  1/93-7/95.  Fisheries Research Technician. 
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Nez Perce Tribe Department of Fisheries Resources
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Education:

M.S. in Fisheries, Michigan State University, 1994




B.S. in Fisheries and Wildlife, Michigan State University, 1992

Duties:


Technical direction and supervision of fisheries research projects, research coordination, Nez Perce Tribe LSRCP project implementation, report writing, monitoring and evaluation plan and  proposal development, tribal fisheries research representation at federal and state meetings, budget preparation, personnel supervision.   

Experience: 

Project Leader, Idaho Salmon Supplementation Study.  Nez Perce Tribe. July 1994 - October 1997.

Publications:

Hesse, J. 1997.  A-run steelhead status in tributaries of the lower Clearwater River, Idaho.  In Interactions of hatchery and wild steelhead in the Clearwater River of Idaho. 1995 Progress Report, Fisheries Stewardship Project, USFWS Report.  November 1997.
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Hesse, J.A. 1994.  Contribution of hatchery and natural chinook salmon to the eastern Lake Michigan fishery, 1992-1993.  Masters Thesis, Michigan State University.

Billy D. Arnsberg, Fall Chinook Project Leader (1 FTE)
EDUCATION:

UNIVERSITY OF IDAHO, MOSCOW, ID.  1987‑1990.  Completed M.S. coursework in Fisheries Science.  Thesis entitled:  Food Availability and Diet of Fish in Little Payette Lake Before and After Rotenone Treatment.  

UNIVERSITY OF MISSOURI, COLUMBIA, MO.  1982‑1984.  B.S. Degree in Fisheries and Wildlife Management. 

SOUTHEAST MISSOURI STATE UNIVERSITY, CAPE GIRARDEAU, MO.  1980‑1982.  

EXPERIENCE:

NEZ PERCE TRIBE, LAPWAI, ID.  1989-Present.  Fisheries Research Project Leader.  Researcher and primary author of the Mainstem Clearwater River Study:  Assessment for Salmonid Spawning, Incubation, and Rearing, BPA Project 88-15.  Project Leader for two years on Salmon Supplementation Studies in Idaho Rivers, BPA Project 198909802.  Project Leader for Assessing Summer and Fall Chinook Salmon Restoration in the Snake River Basin (BPA Project 199403400).  Currently Project Leader for the fall chinook component of the Nez Perce Tribal Hatchery - Monitoring and Evaluation (BPA Project 198335030).

IDAHO DEPARTMENT OF FISH AND GAME, McCALL, ID.  4/86‑9/88.  Fisheries Research Technician. 

DWORSHAK NATIONAL FISH HATCHERY, AHSAHKA, ID.  12/86‑4/87.  Fisheries Biological Aide.

McCALL FISH HATCHERY, McCALL, ID. 10/86‑12/86.  Fisheries Biological Aide.
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