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Section 9 of 10. Project description

a. Abstract 
Past land use practices and construction of hydroelectric facilities have degraded the Upper Columbia basin to the point where survival of the remaining native salmonids are severely threatened.  The goal of this project is to gain an understanding of the life history and genetic composition of the native salmonids within the Malheur River Basin.  Information is limited concerning native trout populations, seasonal distribution and movements throughout the Malheur River.  What information there is indicates that bull trout Salvelinus confluentus are severely threatened.  This project outlines a plan to assess salmonid population structure and dynamics through the use of radio telemetry, screw traps and genetic analyses.  This project will assist the Burns Paiute Tribe (BPT) in achieving the goals and objectives defined in the Northwest Power Planning Council’s 1994 Columbia River Fish and Wildlife Program.  This project also complements the management plans outlined in the Oregon Department of Fish and Wildlife’s (ODFW) Malheur Management plan of 1990 and is in line with the Malheur River basins bull trout recovery teams, goals and objectives.  Research findings will be the basis of recommendations for enhancement and protection strategies that are in line with council measures.  Implementation of these strategies will provide better information for fish & wildlife managers as well as irrigation districts when making decisions concerning native salmonids within the Malheur basin.  These strategies will also help provide the native salmonids with more suitable habitat and help increase population numbers. 

b. Technical and/or scientific background
Following the decision in June 1998, bull trout in the Columbia River Basin have been listed as a threatened species under the Federal Endangered Species Act.  Bull trout are in serious risk of going extinct in the Upper Malheur River (Buchanan et al. 1997).  Given the status of bull trout and their sensitivity to habitat degradation, research objectives and efforts will have a stronger emphasis on bull trout.  The Malheur National Forest Plan designates bull trout as an indicator species for non-anadromous fish and riparian habitat in the forest.  The assumption is that management activities that affect bull trout will affect a variety of other species in the same or similar habitat.  Accordingly, measures to protect the indicator species will protect other species as well (Buckman, et. al., 1992). 

In addition to the loss of anadromous fish in this area (Fulton 1970), resident fish have also suffered significant habitat loss and degradation due to land-use factors such as timber harvest, livestock production and irrigation withdrawals (Ratliff & Howell 1992). Bull trout have specific environmental requirements and complex life histories making them especially susceptible to human activities that alter their habitat (Howell and Buchanan 1992).   For some time, it has been suspected that bull trout populations have been declining throughout their range (Howell and Buchanan 1992, USDA (2) 1993, Kostow 1995). Anecdotal information indicates that bull trout were observed as far downstream as Wolf Creek (RM 168) in 1955 when both the Upper and North Fork of the Malheur were chemically treated (Bowers, et. al., 1993).  In 1993 Bowers et. al., noted from the surveys conducted in the Upper Malheur Basin that bull trout were found only in Lake Creek (RM 195), Big Creek (RM190) and tributaries of Big Creek.  Ratliff and Howell, in 1992, listed habitat degradation as the primary cause for depletion of bull trout in this area.  Bull trout were held in low regard by anglers and fishery managers due to its supposedly poor fighting qualities and piscivorous strategy (Bond, 1992). 

The Oregon Department of Fish and Wildlife has no historical record of stocking brook trout Salvalinus fontinalis in the Upper Malheur River.  According to anecdotal information, brook trout fry were stocked by pack train in the 1930s by sheepherder volunteers in exchange for free hunting and fishing licenses (Bowers et. al., 1993).   Brook trout pose a serious threat to bull trout populations due to habitat/food competition and their ability to hybridize with bull trout resulting in a loss of genetic integrity (Ratliff and Howell, 1992; Leary, et. al., 1991).  Brook trout may be responsible for the loss of bull trout in some areas and represent a threat to them throughout the remainder of their range in the Upper Malheur River drainage.  In 1997, tribal fish surveys on the Upper Malheur River and Summit Creek indicated that brook trout concentrations are in direct conflict with bull trout habitat. Brook trout have yet to be documented in the North Fork Malheur River.  Currently bull trout can be found in the North Fork, though not documented in large numbers.

Warm Springs dam on the Upper Malheur River and Agency Valley Dam on the North Fork Malheur River prohibits the migration of adfluvial fish (no passage) causing additional genetic losses (Buckman, et. al., 1992).  Historically interactions between bull trout populations in both forks of the Malheur is supported by Spruell and Allendorf (1997) who found that these bull trout populations are more closely related to each other than to any other inland population of bull trout (Spruell and Allendorf, 1997).  

Four distinct life history forms of bull trout have been identified within the Pacific Northwest: 

(1) The anadromous form in which the adult migrates from marine to stream habitat to spawn.

(2) The adfluvial form in which the adult migrates from lakes to streams to spawn.

(3) The fluvial form in which the adult migrates from large rivers to small streams to spawn.

(4) The resident form in which the adult remains and spawns in small streams. 

It is not known if Malheur Basin bull trout are fluvial or a combination of fluvial and resident life history forms (Buchanan et. al., 1997). Current abundance, recruitment, age class structure, and growth rates for bull trout are also unknown at this time (Bowers et. al., 1993).  Understanding of status, seasonal distribution, and overall life history of bull trout is critical in developing a restoration plan.  The intention of this project is to gain defensible scientific knowledge of bull trout, to identify critical habitat, and to prioritize restoration efforts.

The Burns Paiute Tribe historically collected anadromous fish from Stinkingwater Creek, a tributary to the Upper Malheur River.  Anadromous salmon and steelhead historically, spawned in the upper Malheur basin (Fulton 1970).  The construction of Nevada dam (1896) and Warm Springs Dam (1919) on the Upper Malheur River effectively ended the migration of anadromous fish beyond the dams.  Construction of the Brownlee Dam in 1958, on the Snake River, has prohibited the migration of anadromous fish from the entire Upper Snake River basin (Pribyl and Hosford, 1985).  The result is a drastically altered environment, causing significant losses to the Paiute people, as well as to other aquatic and terrestrial wildlife in the region that depended on salmon for subsistence.  The Malheur Basin is within the usual and accustomed use area of the Burns Paiute Tribe. 

Geographical Area

The headwaters of the Malheur River are located on the south and southeast slopes of the Strawberry and Blue mountain ranges (Strawberry MTN., Roberts Creek, and Little Baldy MTN. Quadrangle 7.5 minute series), approximately 200 river miles (RM) upstream of the Snake River.  The South Fork of the Malheur River flows in to the Malheur River at RM 119.  The North Fork of the Malheur River Flows into the Malheur River at RM 96 (Ore. Water Resources, 1983) 

Most of the research is to be conducted from Warm Springs and Beulah Reservoir, upstream to the headwaters of the Upper and North Fork Malheur River.  
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Figure 1&2  Malheur Basin Location Map.
This is an ongoing interagency project that, over the last several years, has been able to expand the knowledge base for bull trout populations within the Malheur basin.  There is limited historical data concerning bull trout within the basin.  Some of the early eradication projects for bull trout are the first historical sightings.  Prior to 1990, very little had been done to document or enhance bull trout populations within the Malheur basin.  Past work includes surveys conducted by Ratliff and Howell (1992) that ranked the North Fork population of bull trout as “of special concern” attributed to habitat degradation, downstream losses and chemical treatment projects.  The Upper Malheur population was ranked at “high Risk” of extinction, which was attributed to habitat degradation, 1955 chemical treatment project and competition and hybridization with brook trout.  Reassessment by Buchanan et al (1997) showed no change in that status.  There has also been preliminary work done with bull trout genetic analysis within the Malheur as part of a larger project (Spruell, P 1997, Leary, R.F. 1991).  The Oregon Department of Fish and Wildlife (ODFW) has an umbrella project titled Feeding Ecology of Bull Trout versus Brook Trout.  Research is to determine feeding behavior of bull trout in the presence of brook trout in the Upper Malheur basin (Gunckle 2000).  Beginning in 2001, the US Bureau Reclamation (USBR) is providing funding to US Geological Survey (USGS) for a study examining seasonal and inter-annual variation in feeding habits and the availability of prey for bull trout in Beulah Reservoir.  USBR has also completed two water quality studies of Beulah Reservoir where data will be modeled and ultimately used to identify a conservation pool for bull trout.  This project is being funded by the USBR in part as studies required for their upcoming biological opinion 2004.

The agencies within the local area have pooled resources to take an active managerial approach to the fisheries resource.  In 1997, the BPT participated in their first fisheries project within the Malheur basin (Malheur basin Bull Trout and Redband trout life history study; Project # 9701900).  This project has documented adult bull trout migration patterns, and adult seasonal use in the North Fork Malheur River basin.  Work is currently underway to document adult migration patterns and seasonal use within the Upper Malheur River.  This work has allowed identification of critical bull trout spawning areas in both the North Fork and Upper Malheur River.  Habitat and salmonid population surveys have been conducted as part of the above project in areas that have been designated high priority or are lacking data identified by ODFW.  Documenting bull trout sub-adult migration and seasonal usage is crucial for completing the life history studies of bull trout within the Malheur basin.

c. Rationale and significance to Regional Programs
The Pacific Northwest Electric Power Planning and Conservation Act of 1980 called for recommendations to develop a program to protect, mitigate, and enhance fish and wildlife populations and habitat of the Columbia River and its tributaries that were affected by the development of hydroelectric activity.  In 1997, the BPT with funding provided by Bonneville, began developing a Fisheries Natural Resources Department with the intent to recover and preserve the health of native resident fish within the Malheur basin.  This project is part of the on-going life history study that was designed to record the movements and seasonal patterns of bull trout.  

This study would comply with the following measures in the Columbia River Basin Fish and Wildlife Program 1994:


Measure 2.2A

Support Native Species in Native Habitat.


Measure  3.2C.1
Focuses on identifying key uncertainties associated with 

program measures.


Measure 10.1

Resident fish goal to recover and preserve health of native 

resident fish injured by hydropower system.

Measure 10.1A.1
Fund the fishery managers’ efforts to complete assessments 

of resident fish losses throughout the Columbia River Basin
Measure 10.2A.1
Accord high priority to areas of the basin where anadromous fish are not present

Measure10.2C.1
Implement 7.7 of this program to also apply to resident fish, including the watershed provisions, where applicable.


Measure 10.5

Bull trout mitigation.

Measure 10.5A
Study and evaluate bull trout populations.

Measure 10.6

Other resident fish populations.
According to the program, the council believes these studies and evaluations should be undertaken and completed in a timely manner.  On-the-ground projects need to be identified and implemented as soon as possible to address the needs of this species.  In addition, these studies should be coordinated to avoid redundant work and to improve the potential for data sharing.

Following the decision in June 1998, bull trout in the Columbia River Basin were listed as a threatened species under the federal Endangered Species Act (ESA).  As part of the 1998 ESA listing the US Fish and Wildlife Service (USFWS) developed two Biological Opinion Documents relative to the Upper Malheur basin and bull trout.  The first pertains to USBR reservoir operations in bull trout waters, including Beulah Reservoir (http://www.pn.usbr.gov/).  The second Biological opinion pertains to the effects of Malheur National Forest’s grazing management program on bull trout (UFWS Biological Opinion 1998).  

The BPT is working with the USFWS to insure that our research complies with the Endangered Species Act.  We have received a Section 10 Permit from the USFWS authorizing our department biologist to conduct and fulfill our contract obligations.

The primary goal of the Malheur Subbasin is to protect, enhance and restore where needed, resident and anadromous fish in their historical habitat (NWPPC 1994). The second goal is to provide fisheries and harvest opportunities of native fisheries and also of introduced game fish where native fisheries have been irrevocably altered. Construction of federally regulated and federally operated hydropower projects has resulted in the total extirpation of anadromous fish in the Malheur Subbasin and significant damage to native resident fish. Thus, the primary fish species targeted for management is redband trout and bull trout (NWPPC 1994).  This proposal addresses some of the specific fish needs addressed within the sub-basin plan.

1. Continued monitoring and investigations into the distribution and abundance of known populations, e.g., estimates of abundance to establish trends and measure population response to restoration efforts; extent and magnitude of nonnative species interaction and hybridization to better define treatment options;

6.
Establish minimum pools in irrigation dams that would not harm or stress fluvial 

and resident populations of bull trout and redband trout;

12.
Protect current refugia for bull trout;

      13. Protect, restore, and enhance habitat for all redband trout and bull trout life 

            history stages;

14. Improve water quality, with emphasis on reducing summer stream temperature;

15. Protect and restore riparian zones from excessive livestock grazing, timber harvest, and road building;

18. Continue efforts to educate anglers and the general public as to the importance of bull trout and the need to protect them.

This proposal is also in line and would comply with the following measures within the Malheur basins bull trout recovery workgroups action plan to initiate recovery.

1.2 
Identify barriers or sites of entrainment for bull trout and implement tasks to provide passage and eliminate entrainment.

1.3 
Identify impaired stream channel and riparian areas and implement tasks to restore their appropriate functions.

1.4.1
Review reservoir operational concerns (water level manipulation, methods of release, entrainment, minimum fisheries pool, passage, etc.) and provide operating recommendations through Federal consultation.

3.1
Develop and implement State and tribal native fish management plans integrating adaptive research.

3.1.1 Incorporate bull trout recovery actions into The Oregon Plan for Salmon and 

Watersheds and the Pacific Northwest Power Planning Council Subbasin plans.  Request assistance with implementation of recovery strategies for bull trout through both planning processes.

3.1.2
Coordinate bull trout recovery with recovery efforts, management plans, etc. of other species, e.g., redband trout. 

3.1.3
Adaptively integrate research results into management programs (information transfer).

3.2.2 Educate anglers about bull trout identification, special regulations, how to reduce 

hooking mortality of bull trout caught incidentally, and the value of bull trout and their habitat and their place in the ecosystem.

3.2.3
Improve and implement fisheries management guidelines and policies designed to protect native species, e.g., Oregon Draft Native Fish Conservation Policy, Malheur River Basin Fish Management Plan.

4  Characterize, conserve, and monitor genetic diversity and gene flow among local 


populations of bull trout.

4.1.1
Assess severity of threat due to hybridization with brook trout in the Middle Fork and Malheur populations.  


5  Conduct research and monitoring to implement and evaluate bull trout recovery 

activities, consistent with an adaptive management approach using feedback from               implemented, site-specific recovery tasks.

5.2
Conduct research evaluating relationships among bull trout distribution and 

abundance, bull trout habitat, and recovery tasks.

5.2.1
Evaluate historic and present conditions in bull trout habitats by life stage.  

5.2.2
Identify site-specific threats that may be limiting bull trout in watersheds with historic bull trout habitat.   

5.2.3
Determine suitability of temperature regimes in currently occupied and potentially restorable bull trout drainages.  

5.2.5
Determine movement and seasonality of use of different habitat types of adult and sub-adult migratory bull trout in multiple drainages, with emphasis on reservoirs and mainstem rivers.

5.5
Develop and conduct research and monitoring studies to improve information concerning the distribution and status of bull trout.

5.5.1
Review and update databases for bull trout distribution records. 
5.5.2
Conduct regular surveys in potential habitat where bull trout status is unknown or recolonization is anticipated.

5.5.3
Develop and implement a process for sharing all bull trout monitoring data.

5.5.5
Coordinate bull trout recovery monitoring with the Oregon Plan for Salmon and Watersheds monitoring program.

5.5.6
Determine life history requirements of local resident and migratory bull trout populations.

5.5.7
Determine mechanism  by which resident forms undergo transition to migratory life forms in the North Fork Malheur and upper Malheur local populations.  Coordinate results with other recovery unit teams.

5.5.8
Determine consequences of genetic fragmentation/isolation due to human-made barriers.  

6.1
Use partnerships and collaborative processes to protect, maintain, and restore functioning core areas for bull trout.

6.1.1
Promote collaborative efforts to establish or support existing local watershed groups to accomplish site-specific protection/restoration activities.  Participate in restoration efforts, provide technical support, organize volunteers, etc.

6.1.4
Develop educational materials on bull trout and their habitat needs, e.g., watershed form and function, riparian and side channel restoration, large wood placement, etc.

7.2.1
Design and implement a monitoring plan to track progress toward achieving recovery criteria for the Malheur Recovery Unit.

d. Relationships to other projects 
 The BPT has developed strong working relationships with several agencies during the course of our research.  

· 2001 ongoing  
BPT, Project # 200002700 “Malheur Wildlife 

Mitigation Site”

· 2001 ongoing  
BPT, Project # 200000900 “Logan Valley Wildlife 

Mitigation Project”

· 2000 


Gunckle, Project # 9405400 “Feeding behavior and diet of 

native bull trout Salvelinus”

· 2001 ongoing

USGS  “Study plan for Beulah Reservoir (2001-) food 

based studies for bull trout” funded in part by USBR

· 2001 ongoing

ODFW, Project #199405400  “Bull Trout Life History, 

Genetics, Habitat Needs, and Limiting Factors In Central and Northeast Oregon”

The Burns Paiute Tribe acquired 1760 deeded acres of land in the Logan Valley area for the protection and restoration of fish and wildlife (BPA contract # 2000000900).  Many of the headwater tributaries converge into the Upper Malheur River on the deeded land.  Past land practices in Logan Valley has been extensive cattle grazing since the 1860’s (Oard 1959).  Restore stream channel morphology and natural function is the goal stated in the Draft Management Plan for the Logan Valley wildlife mitigation site.  Project draft objectives for Logan Valley include: 1) Prevent channel down cutting, 2) Stabilize stream banks, 3) Reestablish woody species when appropriate.    

The USFS has and is currently in the process of addressing land management issues and restoration work relative to the status of the bull trout.  The USFS has or is in the process of implementing the following restoration projects or land management decision (Miller, personal communication):

· Lake Creek Grazing Allotment left vacant to protect bull trout spawning habitat.

· Change in timing and pasture use in the Logan Valley Allotment to protect bull trout spawning in Lake Creek and Big Creek.

· Implementing 1998 Grazing Standards for stubble height.

· Recreational surveys on dispersed and developed campground sites have identified problem areas in the riparian in Meadow Fork and Lake Creek.  Site closures and active restoration is currently in the process.  

·  Merritt Analysis (Lake Creek) – Vegetation treatments are currently being done to reduce fuels in upland to reduce the risk of wildfire and disease.  

· Bull Trout Habitat Mapping Project is currently in the process in identifying areas that have the best potential for re-establishing bull trout populations within the historical distribution.   

· Identifying problem road and culverts in the Upper Malheur River basin and prioritizing restoration efforts.  

Recommendations from the USFS Watershed Analysis (2000) include reduce grazing impacts by frequent moving and rest rotations and construct new exclosures in sensitive areas.  

ODFW has made regulatory changes pertaining to bull trout as well as promoted angler education projects in species identification.  ODFW has worked with private landowners in the Upper Malheur River to protect fish habitat.  Projects include an exclosure fence on McCoy Creek and fish screens on water diversions in Lake Creek, Big Creek, McCoy Creek, and Bosonberg Creek.  ODFW also conducted extensive stream and presence/absence surveys within the basin in 1993 and 1994.  ODFW has also completed a bull trout recovery plan for the Malheur Basin with the aid of the BPT and other participating agencies. 

The USBR has initiated an investigation of alternatives for creating a conservation fisheries pool in Beulah Reservoir.  USGS funded by USBR in part has headed up the investigation.  The BPT will be working cooperative with USGS on investigations occurring in Beulah Reservoir.  Water quality monitoring and modeling are underway to describe the seasonal distribution of dissolved oxygen and temperature relative to bull trout needs.  General limnological information is also being collected on a regular basis to describe algal and zooplankton standing crops under wet and dry year conditions.  A Beulah Reservoir sedimentation survey was initiated in 2000 to provide updated capacity data, and a bathymetric map for use in developing a conservation pool.  These investigations are to be completed by December 2004.

USFWS is involved with ESA consultation with in the basin as well as fish screening projects

BLM is currently monitoring temperature in areas of the Malheur basin as well as grazing and allotment evaluation.  BLM is also conducting habitat surveys within the Malheur basin.

Private landowners have acted independently and have taken the initiative to put exclosure fences to reduce cattle grazing within the riparian.  A large exclosure fence on Bosonberg Creek was constructed in (1994) to protect fish habitat.  

e. Project history (for ongoing projects) 

The Stinkingwater Project (Project # 9701900) was to originate in the Upper Malheur basin in 1997.  Due to the presence of brook trout in the Upper Malheur River, research efforts were directed towards the North Fork, where brook trout have not been documented.  Researchers from the outside agencies and the Tribe felt it would be better to work on a pure strain of bull trout before working in a more complex system with two char species competing for habitat and food.  This decision is based on the perception that research conducted in the North Fork would allow the Tribe to study bull trout behavior where there is no competition from brook trout.  

The Malheur working group was formed in 1998 as a result of the Federal listing, and during the initial scoping meetings, it was determined that there was not much information documented on bull trout within the Malheur basin (Figure 1.).  With combined efforts from ODFW and USFS (Prairie City), USBR, and the BTP, the project was initiated.  

In the first year of the study (1997) trap nets and fyke nets were set in Beulah Reservoir to capture adult bull trout to insert passive integrated transponder (PIT) tags and radio transmitters (n = 19 fish for radio transmitters).  Fish were tracked up the North Fork Malheur River to spawning tributaries, spawning locations were documented and fish were tracked back to Beulah Reservoir.  With the use of radio transmitters the BPT were able to document migrational trends as well as seasonal use in the North Fork Malheur bull trout population. Electro-fishing was used to conduct fish surveys for relative abundance and bull trout distribution in Buttermilk Creek, Summit Creek, East Fork Wolf Creek and Wolf Creek.   Seventeen miles of habitat surveys were conducted on Summit Creek, a tributary of the Upper Malheur River.  A screw trap site was located on the North Fork of the Malheur.  Objectives of the screw trap work were to capture bull trout and redband trout to:  1) determine age class structure, 2) define migration patterns and 3) collect tissue samples for genetic analysis.  Water Temperature was monitored by deploying temperature loggers through out the Upper Malheur basin in areas that were identified by the work group.  The BPT also participated in bull trout spawning surveys in the Upper Malheur basin.  All of the above information can be viewed on the BPT Fish & Wildlife Departments Web site http://www.orednet.org/bpfw/ Under “Evaluate the Life History of Native Salmonids in the Malheur Basin” 1998 Annual Report.

In 1998-1999 the project continued with the addition of Project # 9701901 “Evaluation Of The Life History Of Native Salmonids In The Malheur River Basin”. Project #9701900 and #9701901 are now considered to be a combined project and are treated as one contract.  Project history for 1998 included the use of radio telemetery to determine the seasonal distribution of bull trout within the Malheur basin.  The use of a rotary screw trap was used to document migratory patterns of bull trout within the North Fork Malheur River. Habitat, salmonid population and bull trout spawning surveys were conducted within the Upper Malheur basin.  Water temperature monitoring was continued in the Upper Malheur basin.   All of the above information can be viewed on the BPT Fish & Wildlife Departments Web site http://www.orednet.org/bpfw/, under “Malheur River Basin Cooperative Bull Trout/Redband trout Research Project” 1999 Annual Report. 
In 1999-2000 telemetery efforts were moved from the North Fork to the Upper Malheur River.  A weir trap was used in the mainstem of the Upper Malheur River to collect adult bull trout for implants as well as document times of salmonid migration.  Habitat, salmonid population and bull trout spawning surveys were also conducted within the Upper Malheur basin. Water temperature monitoring also continued in the Upper Malheur basin.  All of the above information is being reviewed by BPA and is considered to be in draft form until finalized.  Once finalized, information can be found on either the BPT Fish & Wildlife Departments Web site http://www.orednet.org/bpfw/ or at The Columbia Basins Fish and Wildlife Authorities web site http://www.cbfwf.org/ Under “Malheur River Basin Cooperative Bull Trout/Redband trout Research Project” 2000 Draft Annual Report.

2000-2001 Data has been collected but has not yet been analyzed.  Efforts were similar to that of 1999.  A draft report should be generated by march 2002 and that information will be available on either the BPT Fish & Wildlife Departments Web site http://www.orednet.org/bpfw/ or at The Columbia Basins Fish and Wildlife Authorities web site http://www.cbfwf.org/ Under “Malheur River Basin Cooperative Bull Trout/Redband Trout Research Project” 2001 Draft Annual Report. 

f. Proposal objectives, tasks and methods
This is a proposal to coordinate current activities, and to implement additional activities that will lead to an increased knowledge concerning bull trout life history patterns within the Malheur River basin.  Considering both the biological and political sensitivity surrounding bull trout management, a clear understanding of their life history patterns is essential to prescribe defensible land management decisions and water operations for reservoir managers.  

This project will coordinate and administer the continuation of bull trout research within the Malheur basin.  Work will be completed with the cooperation of federal, state, and private agencies and organizations. The proposal integrates past work done by various universities, government, and state agencies.  This information is incorporated into a cohesive framework, which lays out objectives and tasks to be completed over next three years for both the Upper Malheur and North Fork Malheur River system.  

Objectives

1. Document the complete migratory patterns of bull trout within the Malheur River basin.

2. Continue monitoring population trends (index) and age class structure in native salmonids within the Malheur basin.

3. Monitor water quality within the Malheur basin.

4. Determine the timing of bull trout spawning and critical locations within the Malheur basin (Completed).

5. Determine the pre-migration use by bull trout in Beulah and Warm Springs Reservoir and the entrainment over the dam.

6. Evaluate habitat profiles of critical bull trout spawning and rearing tributaries within the Malheur basin (Completed).

7. Continue quantifying genetic population structure in salmonid populations within the Malheur basin.

8. Determine cool micro-refugia within the Malheur basin (Completed).

9. Progress Reports.

This project will use various methods to achieve the project objectives, including; 1) the installation of screw and or weir traps, 2) Use of PIT tags and micro-radio transmitters to track fish movement, 3) annual spawning surveys (redd counts), 4) fish capture and tagging in Beulah and Warmsprings Reservoirs, 5) the compilation and evaluation of new and existing water temperature data.  6)  Analysis of genetic population structure in salmonid populations within the Malheur basin.

General time lines:

· Phase 1 (2003) completion of sub-adult study on the North Fork Malheur.

· Phase 2 (2004-2005) completion of sub-adult study on the Upper Malheur River.

Objective 1.  Document the complete migratory patterns of bull trout within the Malheur River basin.
One of our goals is to improve conservation and recovery efforts for bull trout by determining their seasonal distribution.  As part of the ongoing project the BPT have been able to determine seasonal use of adult bull trout within the Malheur basin.  Based on our research work, land use practices have changed in favor of bull trout within the upper basin.  One element of migration and seasonal distribution that is needed is sub-adult data.  Recent studies have determined that bull trout less than 300 mm total length (less than 4 years of age) were considered sub-adults (Flatter 2000, Salow 2001).  We are proposing to investigate the bull trout sub-adult migration and distribution within the Malheur basin.  This work is directly linked and part of the bull trout research that was initiated in 1997 and should be considered ongoing.  This study will address the following question: how do sub-adult bull trout react to increasing water temperatures and poor habitat conditions within Beulah Reservoir and the lower North Fork of the Malheur River during summer months?  Currently there are no minimum pool restrictions for Beulah reservoir.  Irrigation reserves full water rights, so in low water years the pool is drained for irrigation use.  Additional needs for data include sub-adult bull trout migration and seasonal use within the Upper Malheur River.  This population of bull trout is considered to be at “High Risk of extinction” (Ratliff & Howell 1992, Buchanan et al 1997).  It is felt that some of the current land use practices within the Upper Malheur River are directly affecting bull trout survival.  Sub-adult information within in this system will be key in identifying critical habitats, seasonal distribution, time of migration, educating the public, and working towards better land use practices that will benefit bull trout.

Tasks and methods

Task 1.1  April through June 2003 set trap and fyke nets in Beulah Reservoir to capture sub-adult bull trout for radio tag implants.

Fyke and trap nets

The project will start in March or April, depending upon weather.  Fyke nets and trap nets will be set in Beulah Reservoir to capture sub-adult bull trout.  A combination of six-2cm trap and Fyke nets will be placed in strategic places within the reservoir (Figure 3). 

[image: image3.png]Proposed Location of Reservoir Traps

Trap Net #15

A EL R

0 1 Miles
— w E




Figure 3.  Proposed location of reservoir traps.

Personnel will operate a boat and check traps daily.  Scale samples, lengths and weights will be taken on all salmonids that are captured.  Scale samples from bull trout caught in the trap nets, fyke nets, screw traps, and fish sampling efforts will be sent into ODFW for age class analysis.  Bull trout ranging from 270 to 70 grams will have radios implanted into them.  Those fish that do not meet the above requirements for radio implants will be scanned for an existing PIT tag.  If no PIT tag is found then one will be implanted. Nets will be pulled out of the reservoir once a maximum of 20 sub-adult bull trout are captured and implanted with radios. 

Task 1.2  April through June install 8' screw trap will be installed in the North Fork Malheur River, upstream of Beulah Reservoir to capture down-migrating bull trout.  A 5' rotary screw trap will be installed in the upper north fork during the same time period below all known spawning tributaries.  The purpose of the smaller trap is to collect an additional 20 sub-adult bull trout for radio implants to track down stream migration and use of critical habitat.

Screw traps

The North Fork Malheur River bull trout sub-adult migration will be monitored using a 5-foot and an 8-foot rotary screw trap from April 15, 2003 through June or as fish quotas for radio transmitters are met.  The five foot screw trap (collection site #1) will be located downstream of Crane Creek at UTM (Universal Transverse Mercator) coordinates 0390652E; 48902730N. This site was selected, as it was downstream of all known bull trout spawning tributaries and road accessibility is good.  Additionally, the channel narrows into a bottleneck, which has scoured a narrow, deep pool that would increase the trapping efficiency. The 8 foot screw trap (collection site #2) will be located upstream of Beulah reservoir at UTM coordinates 0405801E; 4866682N.  The screw trap will be checked twice daily to reduce impacts to sub-adult bull trout, remove debris and maintain effective trap operation. 

All bull trout will be measured to the nearest millimeter (mm) fork length (FL) and weighed to the nearest gram (g). Scale samples will be collected from all bull trout  > 100mm FL. All bull trout  > 150 mm FL will be tagged with passive integrated transponder (PIT) tags in the dorsal muscle just beneath the skin and below the dorsal fin. All bull trout measured, tagged and sampled for scales and genetic tissue will be anesthetized with MS-222 (tricaine methanesulfonate). 

Task 1.3  Using the efforts of task 1.1 and 1.2 capture and implant a total of 40 sub-adult bull trout with radio transmitters and PIT tags.

Radio and PIT Tag Implants

Radio transmitters to be used will be manufactured by Advanced Telemetry Systems Inc. (ATS) or LOTEC with external whip antennas.  Radio technology is continually advancing thus the radios suggested in this proposal are the most current at this time.  

ATS Transmitters



Series
Air weight (g)
Life @ 40 ppm (days)
Current Cost

F-1540
2
56
$140/radio

F-1570
3.1
100
$140/radio

F-1580
3.6
140
$140/radio






LOTEC transmitters



Series
Air weight (g)
Life @ 40 ppm (days)
Current Cost

NTC-4-2L
2
30
$199-241/radio

NTC-6-2
4.5
103
$199-241/radio

* LOTEK radios are programmable thus potentially increasing life by roughly 1/3

Transmitter weight is not to exceed 3% of the bull trout body weight.  Bull trout weighing less than 70g will not be considered for implantation.  

PIT tags will be implanted into all bull trout that are 150 millimeters and larger.   PIT tag injectors and 1 ¼ inch long, 12-gauge injector needles will be used to insert PIT tags into the muscle adjacent to the dorsal fin (tags by BioMark Inc., 2000)

The Malheur Bull Trout Working Group set the maximum target of 20 radio tagged fish to be released above Agency Valley Dam and 20 radio tagged fish to be released below Crane Crossing.  Radio tagged bull trout are to be released at the site of capture.  Once the target of radio tagged bull trout are captured, remaining fish will be sampled and PIT tags implanted.  

Surgeries

Captured bull trout will be anesthetized with MS 222, measured (fork length in mm) and weighed (g).  Radio transmitters will be inserted internally through a midline internal incision (Ross and Kleiner, 1982).  The external whip antennas will be threaded through the body cavity and exited behind the pelvic fin.  Surgeries should only last 3-9 minutes, during which time the gills will be bathed with pure water or diluted MS 222 (60 mg / liter) depending on the condition of the fish.  Synthetic absorbable surgical sutures and or staples (Appose 35 wide or Visistat 35 regular disposable skin staples) will be used to seal the incision.  Once the incision is sealed then a fine layer of superglue will be applied to the sutures or staples to help provide temporary strength to the closer and aid in the healing process.  After surgery, fish will be held in fresh water until equilibrium is recovered, then will be released back into the river or reservoir depending on the capture site.  Fish tank aerators will be used in all holding buckets to provide increase oxygen levels.  

Hook and line sampling

Angling will be conducted to collect additional bull trout using bait, lures, and flies with barbless hooks.  Bull trout will be kept in live traps (not to exceed 24 hours) until trained personnel are able to implant a radio transmitter and/or a Passive Intergraded Transponder (PIT tag).  Hook and line samples of bull trout captured in the tributaries will be measured to the nearest millimeter (mm) fork length (FL) and weighed to the nearest gram (g). Scale samples will be collected from all bull trout  > 100mm FL. All bull trout  > 150 mm FL will be tagged with passive integrated transponder (PIT) tags in the dorsal muscle just beneath the skin and below the dorsal fin. All bull trout measured, tagged and sampled for scales and genetic tissue will be anesthetized with MS-222 (tricaine methanesulfonate).  Downstream migration can be determined by the recapture of bull trout in the downstream screw trap and or weir trap.  

Task 1.4  Use radio telemetery to track migration patterns of sub-adults with in the North Fork Malheur River.

Radio Telemetry

The use of radio telemetry has been demonstrated in past studies to be an effective and efficient resource used to determine behavioral characteristics and important habitats of bull trout utilizing a large river system (Mackay et. al., 1997).  Radio telemetry will commence once the first successful surgery has been completed.  Personnel from the ODFW, USFS and BPT will track fish and document migratory patterns with a hand held GPS unit. The tracking of radio tagged bull trout will be conducted on average four times a week to obtain an approximate location of each individual fish once a week.  If radio tagged fish remain in the same location for two weeks then they will be investigated for possible mortality or radio abortion.  If needed, snorkeling will be done to observe radio tagged fish or the retrieving of radios.  An ATS (Advanced Telemetry Systems) receiver, Yagi antenna, and a 12 channel hand-held GPS unit will be used to locate fish.  Foot and vehicle travel will be the primary means to locate individual fish.  Visual identification for the fish is preferred but will rarely be possible.  The frequency of each fish, time located, and UTM location will be recorded for all positive identifications.  Aerial surveys will be conducted from a fixed winged aircraft when tagged fish enter roadless or private areas.  Boats will be used to track fish in Beulah Reservoir.  Fish may also be tracked by capture, either by angling or by capture in one of the trapping apparatuses.  

Task 1.5  September - November install a weir trap in the lower North Fork Malheur River to capture PIT tagged down migrating sub-adult bull trout.

Weir trap

A weir trap will be set on the north fork Malheur River at River Mile (RM) 22.  The weir is designed to span a width slightly larger than the wetted channel.  It will be installed at a slight angle across the channel.  The structure is constructed of 12-foot aluminum panels that have ½ inch diameter holes.  Conduit rods are placed in holes ¼ inch apart.  The weir is stabilized with fence posts that are anchored into the streambed.  Weir panels are attached to the fence post with fencing wire.  Upstream and downstream trap boxes are placed near opposite stream banks and interlocked into the weir panels.  All fish caught in the upstream trap are released in calm water upstream from the weir site.  Those caught in the downstream trap are released below the site. The weir trap will be checked once a day from September through November.  All fish captured in the weir will be documented and length/weights will be taken on all salmonids.  Bull trout that are captured in the weir that don’t have a PIT tag will be tagged.  

Objective 2.  Continue monitoring population trends (index) and age class structure in native salmonids within the Malheur basin.

Task 2.1  Continue monitoring the locations and timing of bull trout spawning activities through spawning surveys within the Malheur basin.
Spawning surveys

In 1992 ODFW initiated spawning surveys for bull trout within the North Fork and Upper Malheur river system.  For the last five years, Tribal staff have played an important role in assisting ODFW in conducting these surveys.  Spawning surveys are conducted on all of the potential spawning tributaries in the Upper and North Fork Malheur River.  Streams are surveyed from 29-31 August, 12-14 September, and 26-28 September.  A fourth spawning survey is completed on streams in the Upper Malheur River on 11-12 October.  The fourth pass is to try and distinguish between bull and brook trout spawning times within the upper Malheur River.  Roughly 22 miles are surveyed on the North Fork Malheur and approximately 17 miles are surveyed on the upper Malheur River.  These surveys are only possible with the cooperation of all of the local agencies and the many volunteers that participate.  Two or more people survey streams in an upstream direction.  There was at least one experienced surveyor per team.  Usually one member of each team will walk on each side of the stream.    Each GPS unit will be set to record the coordinates in decimal degrees or decimal minutes and the datum to NAD 1983.  All redds, except for the last survey, are flagged for future reference and marked on a 7.5’ quadrangle map.  The estimated size (inches) of each bull trout positively identified was recorded.  This information will be used by local managers as trend data to get rough estimates on what the adult bull trout population is doing as well as identify critical spawning areas and changes in habitat usage.  This information has already led to changes in land practices to help protect critical bull trout spawning areas.

Ojective 3.  Continue Monitoring water quality within the Malheur basin.

Task 3.1  Continue using thermographs to gather data on established sites.
Water quality

Onset Hobo and Stowaway stream temperature monitors and existing Forward Looking Infra-Red photography (FLIR) flight data will be used to determine water quality within the Upper Malheur basin.  USFS and ODFW will monitor a large percentage of the stream temperature sites.  The Tribe will be responsible for monitoring and maintaining temperature sites that have been designated as a priority but are not currently being maintained.   

Objective 5.  Determine the premigration use by bull trout in Beulah and Warm Springs Reservoir and the entrainment over the dam.

This objective is directly linked to objective #1.  One of the major questions is: what do sub-adults do as the summer progresses and conditions become poor for aquatic life in the lower North Fork and Beulah Reservoir?  Preliminary scale analysis and age class structuring sugests that poor reservoir and lower river conditions may have negative impacts on bull trout.  By monitoring these fish while they are in the reservoir it will give managers a good indication as to what bull trout do as water quality and habitat become undisirable troughout the summer months.  

Task 5.1  Track all radio tagged bull trout in Beulah Reservoir until migration occurs
Radio Telemetry

Reference radio telemetery methodology (Task 1.4).

Task 5.2  Determine if fish entrainment is occurring over the Agency Valley dam by fish sampling below the dam

Entrainment of bull trout dams

Entrainment over the dams (Beulah Reservoir) will also be monitored by periodic fish sampling in the tailraces and below.  Creel surveys will be conducted from mid-March to mid-June.  The surveys will consist of recording catch per effort (number of fish per hour) for the total hours fished.  Bull trout will be collected whenever possible and transported above the dams to be released into the reservoir. Fall creel surveys will start at the beginning of August and end in early November.

Objective 7.  Determine and document the level of hybridization and sympatric populations of brook and bull trout.

Tissue samples will be taken from all brook and bull trout handled during the telemetry study on the Upper Malheur River in 2004 and 2005 (BPA project # 199701900).  Tissue samples will be sent to Oregon State University for genetic analysis and tested for brook and bull trout introgression.  Results are expected back by 2006 and will provide base data on the magnitude of hybridization within the Upper Malheur Subbasin.

Past genetic work in the Malheur River was included in two region wide studies that were to determine the population genetic structure of bull trout.  Leary et al. 1993 used 10 polymorphic allozyme loci test to examine tissue samples collected throughout the Columbia and Klamath Basins.  The sampled bull trout were found to have little genetic variance within the population but substantial genetic differences among populations (Leary et. al. 1993).  Spreull et al. 1997 conducted a microsatellite (nDNA) to examine tissue samples collected throughout the Columbia Basin.  Samples taken from the Upper Malheur and North Fork Malheur had little genetic variance and are identified as one genetic population (Spreull et. al. 1997).  Due to selective sampling and analysis, genetic data suggests pure strain bull trout are still in present in the Upper Malheur River basin and the hybridization between brook and bull trout has not been documented.    

Surveyors conducting telemetry research on bull trout in 2000 and 2001 noted atypical bull trout body spotting on the back and spots on the dorsal fin.  Markle (1992) describes putative hybrids of having spotted dorsal fins, irregular body spotting and are present in areas of Oregon where bull trout populations are low in numbers and brook trout have been introduced.  Markle concludes that the simplest explanation of putative hybrids is that they are brook and bull trout hybrids, but cannot rule out the possibility that these fish are a natural variation of bull trout.  

Task 7.1.  Take fin samples of bull trout, brook trout, and hybrids for genetic analysis.  Information gathered in this task will provide crucial information about the genetics of bull trout.  The proposed genetic study should provide insight into hybridization and possible introgression between populations of bull trout with a conspecific exotic, the brook trout.  This data may also identify genetic markers for discrimination between 'adfluvial' versus 'resident' life history types of bull trout, data critical for restoration and management plans for these fish (Sheilds, personal communication).  

Take non-lethal tissue samples for analysis of microsatellite (nDNA) markers and mitochondria DNA (mDNA) to document if and at what level hybridization is occurring.  Small fin clips (roughly the size of a pencil eraser) will be extracted from both parent species and potential brook/bull trout hybrids.  Extracting devices will be sterilized before and after each sample is taken to reduce the risk of cross contamination.  Fin clips will be stored in 95% ethanol solution and stored at temperatures below 0oC.  Since water in the tissue will dilute the ethanol solution when stored, replacement of the ethanol in the stored tubes will be conducted within 1 week of collection.  Fin samples will be sent to Oregon State University to further compliment past genetic work.  

One hundred eighty samples will be taken from the Upper Malheur Subbasin, ninety samples from the Lake Creek and ninety samples from the Big Creek.  Of the ninety samples taken: 30 will be taken from brook trout; 30 taken from bull trout; and 30 taken from suspected hybrids.  Suspected hybrids will be defined as having atypical body spotting and/or spotted dorsals.     

The US Department of Agriculture, Rocky Mountain Research Center (RMRC), is proposing to conduct research on brook trout invasions in the Middle Snake province.  This project proposes to determine ecological and genetic effects of brook trout and develop models that will predict where hybridization is likely to occur with bull trout.  Genetic work is proposed through the RMRC proposal and if both projects funded, coordination of efforts will be taken on mutual objectives (Dunham, personal communication).  

Task 7.2.  Take digital photographs of bull trout, brook trout and hybrids.  Use a standardized photo case and take both lateral and dorsal views of brook, bull trout and hybrids.  The photo case will keep camera distance to the fish constant and camera settings will not vary.  A metric measuring scale will be installed on the photo case to determine scale in the digital photographs.  An artificial light source will be incorporated into the design.  Photographs of fish will be correlated with the genetic results from task 7.1. and made available to all fish and wildlife managers.    

Objective 9.  Progress Reports.

Coordinate with state, federal, tribal and private landowners and review current project designs and/or present project information.  The BPT Fish and Wildlife Department has coordinated with private and public landowners in the past on bull trout research conducted within the basin that has resulted in greater project support, interagency involvement and cost share.  

Task 9.1.  Continue to coordinate with federal, state and tribal land managers in the Malheur Subbasin for project updates and planning of future activities relative to bull trout.  Attend the Malheur River Bull Trout Workgroup meetings and review and/or discuss project updates, new information regarding bull trout, project planning and additional cost shares.  This task will also include the application for necessary fish permits from the federal and state fish and wildlife management agencies.    

Task 9.2.  Present project results at professional meetings and local watershed groups.  Share project information through PowerPoint presentations or information booths.

Task 9.3.  Enter, analyze, and write quarterly and annual report.  Data will be entered, analyzed and written in report format.  Reports will be submitted to BPA and the final annual report will be posted on the CBFWA website.  Raw data will be made available on the BPT Fish and Wildlife website.  This task will also include the process in obtaining state and federal scientific take permits.       

g. Facilities and equipment
Major costs incorporated with this project include:

· Office lease

· Utilities

· Vehicles

· Radio tags and receiver

· Genetic analysis of collected salmonid samples

· (1) Replacement computer

· Miscellaneous fishing supplies (waders, boots, replacement snorkeling gear, polarized grasses, ect.)

h. References

Reference (include web address if available online)
Submitted w/form (y/n)

Bond, C.E.  (1992)  Notes on the nomenclature and distribution of bull trout and effects of human activity on the species.  Pages 1-4 in Proceedings of the Gearhart Mountain bull trout workshop.  Oregon Chapter of the American Fisheries Society, Corvallis.  
N

Bowers, W.L., P.A. Dupee, M.L. Hanson, and R.R. Perkins. 1993. Bull trout population summary, Malheur River basin. ODFW, Hines, OR.
N

Buchanan, D.V., M.L. Hanson, and R.M. Hooton. 1997. Status of Oregon’s Bull Trout. Oregon Department of Fish and Wildlife, Portland, OR.
N

Buckman, R.C., W.E. Hosford, and P.A. Dupee. 1992. Malheur River bull trout investigations. In Proceedings of the Gearhart Mountain bull trout workshop. Oregon Chapter of the American Fisheries Society, Corvallis, OR. Pp 45-57.
N

Flatter, B. 2000.  Life history and population status of migratory bull trout        

      in Arrowrock Reservoir, Idaho.  Masters Thesis.  Boise State 

     University.  Boise, Idaho.
N

Fulton, L.A. 1970. Spawning areas and abundance of steelhead trout and coho, sockeye, and chum salmon in the Columbia River Basin– past and present. NMFS Spec. Sci. Report – Fisheries 618, Washington, D.C.
N

Fulton, L.A. 1970. Spawning areas and abundance of Chinook salmon in the Columbia River Basin– past and present. NMFS Spec. Sci. Report – Fisheries 571, Washington, D.C.
N

Gunckel, S.L. 2000. Feeding behavior and diet of native bull trout Salvelinus confluentus and introduced brook trout S. fontinalis in two eastern Oregon streams. M.S. Thesis, Oregon State University, Corvallis, OR.
N

Howell, P.J. and D.V. Buchanan, editors. 1992. Proceedings of the Gearhart Mountain bull trout workshop. Oregon Chapter of the American Fisheries Society, Corvallis, OR
N

Kostow, K.  1995.  Biennial report on the status of wild fish in Oregon. Oregon Department of Fish and Wildlife, Portland, OR.
N

Leary, R.F. and F.W. Allendorf. 1991. Population genetic structure of bull trout in the Columbia and Upper Klamath River drainages. Division of Biological Sciences, University of Montana, Missoula, MT.
N

Mackay, W. C., M. K. Brewin, and M. Moita.  1997.  Friends of the bull trout conference proceedings.  Bull Trout Task Force (Alberta), c/o Trout Unlimited Canada, Calgary.
N

Markle, D.F.  1992.  Proceedings of the Gearhart Mountain bull trout workshop. Oregon Chapter of the American Fisheries Society, Corvallis, OR
N

Northwest Power Planning Council.  (1994 &1995)  Columbia River Basin Fish and Wildlife Program 95-20.
N

Oard, A.  1959.  Logan Valley Rehabilitation.  Malheur National Forest, Prairie City District.  John Day, OR.
N

Oregon Water Resources Department. 1983.  Malheur River Basin.  Salem,     

     OR.
N

Pribyl, S.P. and W.E. Hosford. 1985. Malheur Basin wild trout evaluation. 

     Oregon Department of Fish and Wildlife, Hines, OR.
N

Ratliff, D. E. and P. J. Howell.  1992.  The status of bull trout populations 

     in Oregon.  Pages 10 - 17 in Howell, P. J. and D. V. Buchanan, editors.      

     Proceedings of the Gearhart Mountain bull trout workshop.  Oregon 

     Chapter of the American Fishery Society, 1992.
N

Ross, M.J. and C.F.Kleiner.  1982.  Sheilded – neddle techniques for       

     surgically implanting radio – frequency transmitters in fish.  Progressive   

     Fish – Culturist 44(1): 41 –43.
N

Salow, T.  2001.  Population structure and movement patterns of adfluvial  

     bull trout (Salvelinus confluentus)  in the North Fork Boise River Basin, 

     Idaho.  Masters Thesis.  Boise State University.  Boise, Idaho.
N

Spruell, P. and F.W. Allendorf. 1997. Nuclear DNA analysis of Oregon bull trout. Division of Biological Sciences, University of Montana, MT.
N

United States Department of Agriculture (2). 1993. Malheur Wild and Scenic River Management Plan. United States Forest Service, Pacific Northwest Region. John Day, Oregon.
N

Section 10 of 10. Key personnel

Name:  Steve M. Namitz

Title: Fish Biologist 

Months funded by this project: 12

Education: Oregon State University; BS in Fisheries Science (1995)

Name: Lawrence Schwabe

Title: Fish Biologist 

Months funded by this project: 6

Education: Oregon State University; BS in Fisheries Science (1995)

Name:  Jason Fenton

Title: Fish Biologist

Months funded by this project: 12

Education: Oregon State University; BS in Environmental Science (1997)

23

