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a. Abstract 
Introduced nonnative species is one of the many factors that has led to the decline of bull trout populations across their native range.  The scope of this project is to start a progressive approach to the removal of brook trout in known bull trout spawning tributaries and eventually a basin wide plan to suppress and eradicate brook trout from historical bull trout distribution areas.  Genetic analysis from this project will document the magnitude of hybridization and introgression between brook and bull trout in the Upper Malheur River Subbasin.  Removal of non-endemic fish species will begin in known bull trout spawning areas due to the high risk of hybridization each spawning cycle.  Use of backpack electroshockers, angling, weir and pheromonal traps will be used to capture and remove brook trout.   

b. Technical and/or scientific background
The headwaters of the Upper Malheur River is located on the south slope of the Strawberry Mountains, approximately 200 river miles (RM) upstream from the Snake River.  Several tributaries converge at the southern edge of Logan Valley, where they form the mainstem of the Malheur River.  Project area will include the Upper Malheur River from the Malheur Ford (RM 184) to the headwater streams above.  
Bull trout Salvelinus confluentus populations have been declining throughout their range (Howell and Buchanan 1992, Kostow 1995) and have been classified as “high risk” of extinction in the Upper Malheur River (Buchanan et. al. 1997).   Bull trout in the Columbia Basin were listed as threatened on 10 June 1998 by the United States Fish and Wildlife Service (USFWS, 1998).     

Current distribution of bull trout in the Upper Malheur River Subbasin is limited to Lake Creek, Big Creek, Upper Malheur River, and tributaries to Lake and Big Creeks (Bowers et. al. 1993; Buckman et al. 1992)(Figure 1).  Though Buckman et al. (1992) did not sample any bull trout at the collection sites, creel surveys conducted suggest bull trout were present in the Malheur River below Logan Valley.  Current radio telemetry work in the Upper Malheur River documented bull trout movement to RM 183 on the Malheur River, 7 river miles below Logan Valley (BPA project #199701900).

Land managers believe that historical distributions of bull trout occupied many if not all of the headwater streams in the Upper Malheur River Subbasin.  Oregon Department of 
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Figure 1. Current distribution of brook and bull trout in the Upper Malheur River Subbasin.  

Fish and Wildlife (ODFW) have creel reports that show bull trout were checked in the Malheur River (RM 184), Big Creek, Bosenberg Creek, and Summit Creek (Bowers et al. 1993).  In 1998, the Burns Paiute Tribe (BPT) collected a bull trout during a presence/absence survey in Crooked Creek.      

Bull trout were held in low regard by anglers and fishery managers due to its supposedly poor fighting qualities and piscivorous habit (Bond, 1992).  ODFW has kept detailed stocking records since 1950 and there has been no stocking of brook trout since this date (Bowers, personal communication).  Prior to 1950, the detail in the stocking records was periodic.  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 competition and their ability to hybridize with bull trout resulting in a loss of genetic integrity (Ratliff and Howell, 1992; Leary, et. al., 1993).  Brook trout demonstrate more aggressive and dominant behavior in streams with sympatric populations of bull and brook trout (Gunckel 2001).  Brook trout may already be in part responsible for the loss of bull trout in some areas and represent a threat to them throughout most of the remainder of their range in the Upper Malheur River.  Hybridization is suspected to have occurred in Big Creek, a tributary to the Malheur River (Markle 1992). 

Spruell et al. (1997) concluded that the bull trout in the Upper Malheur and those in the North Fork Malheur are genetically similar and are considered to be of the same population.  Warm Springs Dam on the Malheur River and Agency Valley Dam on the North Fork Malheur River block the migration of adfluvial/fluvial fish causing additional genetic losses (Buckman, et. al., 1992), resulting in interruption of the natural gene flow (Pribyl and Hosford, 1985)

Research is currently being conducted on the life history of bull trout in the Upper Malheur River Basin (BPA contract #199701900).  Fish were radio tagged in the Malheur River and radio telemetry has documented 100% fish migration into Big Creek drainage, with over 60% migrating into Meadow Fork Creek (tributary to Big Creek).  Preliminary conclusions from the telemetry study suggest that Lake Creek has primarily a resident population, while the fluvial bull trout population is currently limited to Big Creek drainage. A weir trap, located approximately 4 miles below known spawning areas for bull trout, was used to capture fish.  Fifty fluvial bull trout were collected in 2000 with similar results in 2001 suggesting a small population present in the Upper Malheur River.         

Presence/absence and population surveys were conducted in the headwater tributaries of the Upper Malheur River from 1997 to 2001 (BPA project #199701900).  All surveys were done on streams outside current bull trout distribution areas.  Preliminary results suggest brook trout are present in Bosonberg, Crooked, Summit, and McCoy Creeks.  Brook trout were found to be the dominant species in all of the upper reaches of these streams.  Buckman et al. 1992 concluded that brook trout were the dominant salmonid in the headwaters of the Upper Malheur River Subbasin and bull trout were only dominate in Meadow Fork and extreme upper reach of Big Creek.  Currently, ODFW has a no size or bag limit for brook trout statewide in an effort to help facilitate a recovery of native trout populations.     

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 on the Columbia River and its tributaries that were affected by the development of hydroelectric activity.  In 1997, the Burns Paiute Tribe, 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 in the Malheur Basin.  With cooperation with federal and state agencies, current research in the Upper Malheur Basin suggest bull trout are at risk of being displaced by a non-endemic species, brook trout.    

This study would comply with the following measures in the Columbia River basin fish and Wildlife Program 1994 (NWPPC 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, were applicable.


Measure 10.5

Bull trout mitigation.

Measure 10.5A
Study and evaluate bull trout populations.

Measure 10.6

Other resident fish populations.
Measure 10.5b  
Study and Evaluate Native Salmonid Populations Above Hells Canyon Dam.

Measure 10.5B.2
Initiate a comprehensive genetic sampling program for native salmonids upstream of Hells Canyon Dam in the Snake River and its tributaries.  

According to the program, the Northwest Power Planning Council (council) believes studies and evaluation should be undertaken and completed, quickly, and on-the-ground projects 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 to increase the learning potential.  

Under the direction of the council, land managers coordinated efforts to create a Malheur River Subbasin Summary (2001) document.  The document summarizes all existing data, goals, objectives and notes subbasin needs for all relevant fish and wildlife issues.  Proposed suppression effort of brook trout is consistent with the following fish needs excerpted from the Malheur River Subbasin Summary:

Need 10.  Control or eliminate introduced brook trout in the mainstem Malheur river,

     where bull trout are present.

Need 11.  Reduce or eliminate the possible hybridization of 1) native chars with 

     introduced species, and 2) redband trout with hatchery rainbow trout.

Malheur Recovery Unit chapter of the United States Fish and Wildlife Service (USFWS) bull trout recovery plan (Draft) 

The USFWS recovery plan for bull trout has been divided the Columbia River Basin population into 22 recovery units.  Recovery plans include 1) description of site-specific management actions necessary to achieve recovery: 2) objective, measurable criteria for delisting of the species: and 3) estimates of the time and cost to carry out recovery actions, achieve intermediate steps toward recovery, and ultimately to attain recovery.  Local federal, state, and tribal biologists developed the Malheur recovery unit plan.  Currently, the following objectives and strategies are listed in the draft plan:

Objective 2.  Prevent and reduce negative effects of nonnative fishes and other nonnative taxa on bull trout.   

Strategy 2.5.  Implement control of nonnative fishes where found to be feasible and appropriate.

Task 2.5.2.  Implement brook trout removal effort(s) wherever feasible and biologically supportable.  

Task 2.5.6.  Develop tasks to reduce negative effects of nonnative taxa on bull trout. 

Objective 3.  Establish fisheries management goals and objectives compatible with bull trout recovery, and implement practices to achieve goals.

Strategy 3.3.  Evaluate potential effects of introduced fishes and associated sport fisheries on bull trout recovery and implement tasks to minimize negative effects on bull trout.

3.3.1. Determine site-specific level of competition and hybridization with introduced sport fish and assess impacts of those interactions, especially brook trout.    

Burns Paiute Tribe Resident Fish Objectives for the Malheur Basin

The Burns Paiute Tribe Fish and Wildlife Department has set objectives that will direct staff in achieving goals set forth by Tribal Council.  The proposed project relates to the following objectives and tasks:

Objective 1. To restore native resident fish species (subspecies, stocks and populations) to near historic abundance throughout their historic ranges where habitats exist and where habitats can be feasibly restored.

Strategy 1.6.  Coordinate with the US Fish and Wildlife Service and Oregon Department of Fish and Wildlife to design and implement a plan to remove exotic brook trout from the Upper Malheur River drainage.  

Since bull trout were listed in 1998, the USFS consulted with the USFWS on grazing management practices in the Upper Malheur River.  Anticipated use, use standards, and a monitoring plan was developed for the grazing allotments that was to be implemented starting in 1998.  

d. Relationships to other projects 
The status of bull trout population in the Upper Malheur River are at a high risk of extinction and major suppression factors include habitat degradation, downstream losses through unscreened diversions, and the presence of brook trout (Ratliff et. al. 1992).  Habitat restoration of critical habitat is the focus of many projects in the basin.  Altered habitat conditions (ie. reduced riparian vegetation, increased water temperatures, decreased recruitment of large woody debris) may select for more tolerant species, like brook trout, and increase the rate of displacement of native bull trout.  Local state, federal, tribal and private land managers have prioritized the effort in the Upper Malheur Basin to restore habitat conditions to benefit native fish.

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 # 200000900).  Many of the headwater tributaries converge into the Upper Malheur River on the deeded land.  Past land practices in Logan Valley have included 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, and 3) Reestablish woody species where appropriate.    

The ongoing life history research project (BPA contract # 199701900) is a collaborative effort between the Burns Paiute Tribe, ODFW, Bureau of Land Management (BLM), United States Forest Service (USFS), United State Bureau of Reclamation (USBR), and USFWS to acquire data and information on bull trout necessary to make scientifically sound land management decisions and develop a restoration plan for native fish.  Genetic analysis of bull trout samples collected in the Upper Malheur River will be analyzed in 2002.  

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 is currently vacant to protect bull trout spawning habitat.

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

· Development and implementation of grazing standards for stubble height, stream bank damage, and shrub utilization in cooperation with USFWS in 1998 (USFWS Biological Opinion).  

· Conducting surveys to identify adverse impacts from dispersed recreation sites and developed campgrounds.  Planning to eliminate or mitigate impacts from sites identified adjacent to Lake Creek and Meadow Fork Creek is currently in progress.   

· Merritt Analysis (Lake Creek and Crooked creek subwatersheds) – Planning is currently under way for upland and riparian vegetation treatments to reduce the risks of disease, insects, and wildfires.  Roads will also be addressed where adverse impacts to aquatic habitat are occurring.    

· Prairie City Ranger District is currently identifying and mapping areas in the subbasin that have the best potential for re-establishing bull trout populations within the historical distribution.     

· Completed culvert surveys to identify culverts that are impacting native fish including bull trout.  Planning to replace problem culverts is currently under way.    

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

The ODFW has worked with private landowners in the Upper Malheur River to protect fish habitat.  Projects would include a cattle exclosure fence on McCoy Creek and fish screens on diversions in Lake Creek, Big Creek, and Bosonberg Creek.  ODFW also conducted extensive stream and presence/absence surveys in the basin in 1993 and 1994. 

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

Eradication and/or population control projects of non-endemic fish species are currently being done throughout the western United States.  Brook trout have been removed from Sun Creek in the Crater Lake National Park using antemyicin.  Current monitoring efforts in Sun Creek have detected no presence of brook trout within the treated reach (Buktenica, personal communication).  In Battle Creek and North Cottonwood Creek, Wyoming, hoop nets that were seeded with mature male brook trout collected additional brook trout at a significantly higher catch rate than control nets and nets seeded with an immature male or female (Young, personal communication).       

Land managers are concerned that brook trout will displace bull trout in the Upper Malheur River Subbasin.  Regional land managers suspect that efforts to restore stream habitat that will be more suited for bull trout along with brook trout suppression efforts will decrease the risk of displacement and select for the native species.  

e. Project history (for ongoing projects) 

Not Applicable

f. Proposal objectives, tasks and methods
Objective 1.  Determine and document the level of hybridization and sympatric populations of brook and bull trout.

Tissue samples were taken from all brook and bull trout handled during the telemetry study on the Upper Malheur River in 2000 and 2001 (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 2002 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 Kalamath 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) analysis 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 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.  

The tasks listed in Objective 2 will collect the fish necessary for Objective 1.          

Task 1.1.  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 ½ cm x ½ cm) 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 drainage and ninety samples from the Big Creek drainage.  Of the ninety samples taken from each drainage, 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 1.2.  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 1.1. and made available to all land managers.    

Objective 2.  Implement suppression efforts of brook trout populations in areas where bull trout spawning activity occurs.     

Invasions of non-native species are believed to be a factor in the decline of some native trout populations throughout the west (Behnke 1992).  Eradication efforts of these non-native species have been difficult to achieve (Kulp et. al. 2000, Rinne et al. 1991).  Programs to suppress brook trout populations in the Upper Malheur River have not been initiated to date.  

Bull trout spawning activity is limited to the Lake Creek and Big Creek drainages.  Sympatric populations of brook trout are also present in areas where bull trout spawning activity has been documented.  These spawning areas are the last stronghold for bull trout in the Upper Malheur River Basin, therefore the need to suppress brook trout populations is a high priority.  Buckman et al. 1992 noted that every effort should be made to prevent brook trout from becoming established in areas exclusively occupied by bull trout.    

Task 2.1.  Capture brook trout with the use of a backpack electrofisher or dip nets.  Crews will snorkel for brook trout mainly in pools.  Once a positive identification is made on a brook trout, a backpack electrofisher will be used to attempt to capture the identified fish.  If bull trout appear in the electroshocking collection effort, snorkeling with dip nets will be used instead of electroshocking gear to reduce the chance of harming bull trout.  Collection effort will begin July 1st to protect redband redds and cease August 15th to protect bull trout redds.  A Global Position System will document collection sites of fish species collected.  Electroshocking effort and all fish species collected during this effort will be documented.  

When using the backpack electrofisher in water that has bull trout present, the National Marine Fisheries Service’s recommended guidelines will be followed.  Recommendations include:

1).  Equipment will be in good working condition.

2).  A crew leader having at least 100 hours of electrofishing experience in the field using similar equipment should train the crew. The crew will attend a training program with Smith-Root, Inc. 

3).  Measure conductivity and set voltage as follows:


Conductivity (umhos/cm)
Voltage

Less than  100


900 to 1100

 
100 to 300


500 to 800


Greater than 300

150 to 400

4).  Start with pulse width of 500us and do not exceed 5 milliseconds.  Pulse rate should start at 30Hz and work carefully upwards and not exceed 40 Hz.  

5).  Carefully observe the condition of the sampled fish.  

6).  Electrofishing settings will be recorded in a logbook along with conductivity, temperature, and other variables affecting efficiency.  

Task 2.2.  Capture brook trout using pheromone-based traps. In agricultural, a common approach to control or monitor undesirable insects is the use of pheromones to attract reproductively active individuals (Rechsigl et al. 2000).  Patterns of pheromonal release and response among insects and fishes were found to be similar (Sorensen et al. 1998).  Hoops nets will be deployed within the Lake and Big Creek drainages and baited with sexually mature brook trout males.  Brook trout were susceptible to capture in hoop nets when attractant fish are present.  Sexually mature brook trout are attracted to nets seeded with sexually mature males at significantly higher rate than control nets or when seeded with a non-mature male or female (Young, personal communication).  

A few manufactures of hoop nets include Memphis Net & Twine Inc., Nylon Net Company, and Nichols Net Company.  Recommended trap dimensions are 1.4 m long with four 38 cm hoops, two 61 cm leads and a single throat with a 5.0-7.5 cm opening, and are constructed of 6.3 mm nylon mesh.  

Hoops nets will be placed near pool tail crests where the trap can be completely submerged and positioned on larger substrate to not hinder bull trout spawning.  Nets will not block the entire channel so migratory fish will be able to pass without being caught.  Traps will be checked daily.  Seed fish (sexually mature males) will be collected by snorkel, shocking, dip net methods described in task 3.1 or by angling methods.  Fish that express milt when abdominal pressure is applied will be deemed as sexually mature.  Seed fish do have the ability to escape from the trap, so an adiposed fin clip will identify the fish to assure constant presence of a mature male.  Hoop nets will be set in late August and removed in early November.  

Traps will be dispersed in Big Creek, Snowshoe Creek, Meadow Fork Creek and Lake Creek.  All streams total roughly 10 stream miles.  Traps will be dispersed throughout both drainages, but will be concentrated in areas of high spawning activity identified through past spawning surveys.  Traps will be checked daily to remove non-target fish species.  Trap hours and fish species collected will be documented.

Task 2.3.  Capture brook trout using a weir trap located below the confluence of Lake and Big Creek.  The weir trap will be used to capture brook trout that occupy the canyon reaches of the Upper Malheur River that were either washed downstream from spring runoff or are straying between drainages.  During past efforts, the weir trap caught roughly 70 brook trout between late May to early August.  Brook trout captured were relatively large in size (average fork length of 190 millimeters).  The trap will be installed in May and removed in late September/early October.  The trap will be maintained and checked daily to remove non-target fish species.  Trap hours and fish species collected will be documented.      

Task 2.4.  Capture brook trout on redds using angling methods.  In the fall, low stream flows coupled with excellent visibility make viewing pairing fish on redds or tailouts fairly easy.  Angling for brook trout on redds will be a supplementary effort to the tasks listed above.  Catch per effort will be monitored to determine if this method is effective.             

In addition to brook trout, it is expected that other fish species will be sampled.  Young (personal communication) noted that collection of other species other than brook trout using pheromone traps is likely.   All fish species caught will be counted and additional information will be collected on bull and redband trout Oncorhynchus mykiss.  Captured bull trout will be anesthetized with MS 222 (tricaine methanesulfonate) at a dilute concentration of 60mg / liter prior to handling.  Brook, bull, and redband trout will be measured (fork length in mm), and weighed (g).  Archival data collection would include scale samples.  The sex of all adult salmonids will be determined, including brook trout.         

Objective 3.  Implement suppression efforts of brook trout populations in areas outside current bull trout spawning areas.  The upper 1.5 miles of Lake Creek is outside both current and historical bull trout range.  A waterfall at RM 10 is a barrier to upstream migration and historically the upper reaches above the waterfall was void of fish species.  High Lake is the water source for Lake Creek that receives a perennial source of water from springs located at the bottom of the lake.  No perennial streams enter High Lake.

Brook trout are the only fish species located in High Lake and Lake Creek above the waterfall.  Though upstream migration in Lake Creek is limited at the waterfall, downstream migration from the upper reaches of Lake Creek is likely.  With spawning bull trout habitat located downstream of the falls, brook trout populations in Lake Creek above the falls pose a threat to bull trout.  Suppression efforts in Upper Lake Creek is needed and can serve as a monitoring site for various methods conducted.  Once effective suppression efforts can be identified, they can be applied to streams that historically had bull trout populations.         

Task 3.1.  Capture and remove brook trout in Lake Creek using electroshocking methods. Conduct a 2/4 pass 50% reduction population/removal survey on Upper Lake Creek and remove brook trout collected.  A population estimate will be used to monitor our suppression efforts.  Sites are to be 50 meters in length (164 feet).  Block nets will be anchored into the substrate with tent pegs and rocks at the upper and lower boundary.  Site 1 begins at the FS boundary.  One hundred percent of the wetted channel will be sampled.  One pass consists of shocking from the lower block net up to the upper block net and back.  The second pass must have a 50% reduction in the collection of age 1+ (fork length>70 mm) brook trout for the site to be complete.  If this is not met, 2 more passes are required.  Even if the reduction is met, passes will continue if more than 2 fish are sampled on a pass.  Sampling will occur in late May and June.

Data entry and statistical analysis will be generated from ODFW d-base program.  The d-base program was developed by ODFW research center in Corvallis, Oregon and is applied to population work throughout the state.      

Task 3.2  Capture brook trout in High Lake using gill nets.  Nylon mesh gill nets will be deployed in various locations in High Lake.  Nets are 125 feet long, 6 feet deep, and are made of five panels.  The five panels vary in mesh size but typically small mesh on one end and progressively get larger.  Square mesh sizes are ¾”, 1”, 1 ¼”, 1 ½”, and 2”.  The nets have a lead core bottom lines and foam core top lines to maintain the vertical orientation in the water.  Nets will be set perpendicular to the shore with the smaller mesh size to the shore.  Gill nets will be set in the evening and checked in the morning three times a week.  Catch and trap hours will be documented to determine catch per effort.         

Objective 4.  Monitor bull and brook trout population trends and spawning activity in the North Fork and Upper Malheur River basin.   Bull trout population estimates are necessary to determine the status and monitor changes in abundance, though very little data exists for bull trout regarding this matter (Rieman and McIntyre 1993).   Redd counts can be made with relative ease and can provide managers with a rough estimate population size of spawning adults, since only adults produce redds (Meffe and Carroll 1994).  Redd count information is typically used to evaluate trends in the size of local bull trout populations (Rieman and Myers 1997) and is a common method used by the ODFW in the Malheur River Subbasin.  Counting redds has been an appealing method to land managers because it is relatively inexpensive and has minimal impacts to bull trout compared to alternative methods (ie. PIT tags, floy tags, weir trapping).  

Dunham et al. (2001) concluded that redd count observations were highly variable among surveyors and suggest substantial improvements are needed to make redd counts more useful for populations estimates.  Currently there is no standard method to assess bull trout abundance across all ranges of habitats (Rieman and McIntyre 1995; Bonar et al. 1997).  

The ODFW has taken the lead on the spawning surveys conducted in the Malheur River Basin since 1992.  This has been a multi-agency effort for regional land resource managers.  Quality control actions taken to reduce variance in spawning surveys are as follows:  1) minimum of 2 experienced surveyors on a stream section, 2) many surveyors have multi-year participation in the surveys, 3) surveyors walk same stream sections yearly.  The funding of this objective will be solely for tribal participation.

Task 4.1.  Estimate population trend of adult bull trout spawners in the North and Upper Malheur basin by spawning surveys.
Since 1992, ODFW have been leading the spawning surveys in the Malheur Basin.  This project will allow the Tribe to partner with ODFW, USFWS, USBLM, and USFS in conducting future spawning inventories.  Due to increase personnel, participation, and improved land management practices, our team has identified an increase number of redd sites and redd distributions.   The purpose of the surveys is to index the spawning population.

Crews will walk the survey sections three-four times starting the last week of August and every other week thereafter.  A fourth pass in the Upper Malheur Basin will be done in October.  The fourth pass will be done to determine if redd counts increase in October.  It is suspected that brook trout spawn later than bull trout in the Upper Malheur basin.  A second peak in redd distribution is expected in October that may represent peak spawning for brook trout.  Redds and adult fish locations will be recorded with GPS receivers, marked on 7.5’ quad maps, and flagged for future reference.  Once a redd is identified, it is flagged so surveyors will not recount redds on future passes.  For the final pass, flags are removed from the stream.     

Table 1 lists stream sections to be walked and their priority.  Stream sections with a priority of 1 (high priority) should be walked every year.  Sections with a priority of 2 (medium priority) need to be walked each year time permitting.  Sections with a priority of 3 (low priority) need to be walked at least once to check for spawning activity and if it appears they support spawning areas their priority can be changed to a higher priority.  Higher priorities were given to those streams that were most likely to support chars.  This data was collected from past ODFW fish surveys in the basin.    

Table1.  Stream sections in the North Fork and Upper Malheur basins that should be surveyed annually for bull trout spawning.

North Fork Malheur River                                    Upper Malheur River

Priority Stream Section 



Priority Stream Section                                                                                                                                                 

1
Upper Swamp Creek



1
Meadow Fork Creek

1
Upper Little Crane 



1
Snowshoe Creek 

1
Sheep Creek 




1
Lake Creek

1
N.F. Elk Creek 



1
Big Creek (16 road -                 









(Snowshoe)

1
Upper N.F. Malheur River 


1
Upper Summit Creek 

2
Rest of Elk Creek 



2
Bosonberg Creek

3 
Lower Swamp Creek 



3
Lower Summit Creek

3       Crooked Creek

------------------------------------------------------------------------------------------------------------

A fourth pass has been conducted in the Upper Malheur River Basin the last two years.  Preliminary results suggest that spawning time of both parent species overlap, but brook trout spawning tends to peak later than bull trout spawning.  Additional surveys are needed to define the timing of brook trout spawning.  Once a peak is determined, redd counts can be used as a monitoring tool in our suppression efforts in the Upper Malheur River.  

Objective 5.  Coordinate with state, federal, tribal and private land owners and review current project designs and/or present project information.  The Burns Paiute Tribe 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 5.1.  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.  

Task 5.2.  Present project results at professional meetings and local watershed groups.  Share project information through PowerPoint presentations or information booths.

Task 5.3.  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 CBFWA website.  Raw data will be made available on the Burns Paiute Tribe Fish and Wildlife website.  This task will also include the process in obtaining necessary fish permits from the federal and state fish and wildlife management agencies.               

g. Facilities and equipment
Major equipment cost would include:  (1) office space lease, (2) vehicle lease, (3) purchase of Smith and Root, Inc. backpack electroshocker, and (4) a computer.  It is expected that office space lease will be reduced upon approving project #199701900, Evaluate the Life History of Native Salmonids in the Malheur Subbasin.  
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