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a. Abstract 

Construction of hydroelectric facilities in the Columbia Basin resulted in the extirpation of anadromous fish stocks in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.  As a result, the Coeur d’Alene Indian Tribe was forced to rely more heavily on native fish stocks such as redband trout (Oncorhynchus mykiss garideini), westslope cutthroat trout (O. clarki lewisii), bull trout (Salvelinus confluentus) and other terrestrial wildlife.  Additionally, the Tribe was forced to convert prime riparian habitat into agricultural ground to supply sustenance for their changed needs. Because the 

Tribe was forced to rely so heavily on the limited resources they were subsequently exhausted.  Thus, as part one of a three phase project to restore these depleted fish and wildlife resources the Coeur d’Alene Tribe proposes to assess the fisheries enhancement opportunities for redband trout and other native fish species in that portion of Hangman Creek that lies within the Coeur d’Alene Reservation.   Phase two and three of this project includes the implementation and monitoring and evaluation of habitat restoration projects not scheduled for action until 2002.

Overarching goals for the program include: 1.) Protection, mitigation, and enhancement of Columbia River Basin native resident fish resources. 2.)  Develop, increase, and/or reintroduce natural spawning populations of native trout into reservation waters.  3.)  Provide both short and long-term harvest opportunities for the reservation community.  4.) Sustain long-term fitness and genetic integrity of targeted fish populations.  5.) Keep ecological and genetic impacts to non-targeted fish populations to a minimum.

The Coeur d'Alene Tribe Fisheries Program plans to achieve these goals, in part, by completing the following project specific objectives 1) Identify if naturally reproducing rainbow trout in Hangman Creek and tributaries within the Coeur d’Alene Reservation are redband trout.  2) Determine areas that are in need of restoration to supply spawning and rearing habitat for redband and other naturally reproducing trout.  3) Develop an educational outreach program to facilitate a “holistic” watershed protection process.  4.) Implement a habitat/in-stream restoration strategy that will provide self-sustaining, naturally reproducing, and harvestable populations of native trout in the Hangman Creek watershed.  5.) Implement a monitoring and evaluation program to determine the effectiveness of habitat/in-stream restoration projects.

b. Technical and/or scientific background

The Hangman Creek Watershed (also known as the Latah Creek Watershed) drains 430,000 acres of northern Idaho and eastern Washington (Draft Spokane Subbasin Summary 2000).  In Idaho, 147,008 acres of the Watershed, makes up 43.9% of the western portion of the Coeur d’Alene Indian Reservation (Matt and Green, 2000).  The eastern most headwaters of Hangman Creek are outside and east of the Coeur d'Alene Indian Reservation.  Water flows through the various drainages of the Watershed in a northwesterly direction as it passes through the Reservation and into eastern Washington where it flows into the Spokane River on the southwestern edge of the City of Spokane, Washington.  


Historically, Hangman Creek produced chinook salmon (Oncorhynchus tshawytscha) and stealhead trout (Oncorhynchus mykiss) for the Upper Columbia Basin Tribes.  One weir, located at the mouth of Hangman creek was reported to catch 1,000 salmon a day for a period of 30 days a year (Scholz et al. 1985).  The current town of Tekoa, WA lies in the upper portion of the Hangman Creek Watershed, and was the location of one of the principle anadromous fisheries for the Coeur d'Alene Tribe (Scholz et al. 1985). The construction, in 1909, of Little Falls Dam, which was not equipped with a fish passage system, blocked anadromous fish access to the Hangman Watershed.  With the loss of the anadromous fisheries the Coeur d’Alene people were forced to rely more heavily on native resident fish for food.

The Hangman Watershed historically provided an abundance of resident fish and game to the Coeur d’Alene and neighboring tribes (Power 1997).  Principal among the fish and game sought were redband trout (Oncorhynchus mykiss garideini), westslope cutthroat trout (O. clarki lewisii), bull trout (Salvelinus confluentus), and deer (Odocoileus hemionus and Odocoileus virginianus) (F. Aripa personal communication).   Elk (Cervus elaphus) and moose (Alces alces) were also pursued and were an important component of the traditional historical Coeur d'Alene economy (Power 1997).  It is appropriate to assume that the transition zone from Palouse Prairie to coniferous mountain forests in the Hangman watershed (Black et al. 1998), with its mix of bunchgrass prairie (Lichthardt and Moseley 1997) and open forests (Rands 1904-1907) supported an abundance of aquatic and terrestrial fish and game animals.  Oral accounts also indicate an abundance of grouse, which included the sharp tailed grouse (Tympanuchus phasianellus) (referred to as prairie chicken) (Edelen and Allen 1998).      


Rapid changes in land management practices within the Hangman Watershed in the 20th century further altered the fish species composition in Hangman Creek and the availability of native terrestrial wildlife(Edelen and Allen 1998).  Early farming methods restricted tillage to small family farms, but as farming methods progressed from the use of hand tools, to horses or oxen drawn plows, to early farm machinery to modern equipment the acreage of land under tillage increased (Black et al. 2000, Edelen and Allen 1998).  By 1996 the predominant (65.1%) use of the land within the Hangman Creek Watershed on the Coeur d'Alene Reservation was agriculture, followed by forest (managed primarily for harvest) (37.9%), grassland (0.2%), developed (0.3%) and native wetland (0.006%) (Matt and Green 2000).  

Provided that the annual floodwaters could be contained within the stream channels, the most arable lands in this portion of the watershed lie along the stream courses.  Beginning in the World War II era to the present, efforts have been expended to straighten and channelize Hangman Creek and its tributaries, with the greatest efforts expended during the 1950s and 1960s.  Based on 1996 GIS data, Matt and Green (2000) estimated that 81.9% of the riparian zone in the Hangman Creek Watershed on the Coeur d’Alene Reservation was devoted to agricultural production.  Little natural cover remains in the agricultural lands of the Hangman Creek Watershed for the species targeted in this Proposal.  Rainbow trout populations have been reduced and restricted to the upper, forested elevations of the Watershed on the Coeur d'Alene Indian Reservation (Data on file, Coeur d'Alene Tribal Fisheries Program).  The Idaho Forest Practices Act, passed in 1974, provides the most substantive protection for the forested riparian zones of the Hangman Watershed through Best Manage Practice recommendations.  But serious questions have arisen concerning the effectiveness of these recommended practices (personal comm. Angelo Vitale, CDA Tribe Fisheries Staff).


Development of the level floodplain within the watershed for agriculture without the institution of proper measures to protect the streams has resulted in a hydrologic system that does not function in any natural capacity.  Today, the streams are sediment laden with an estimated amount of 176,000 tons per year delivered into and through the Hangman Creek Watershed (Spokane County Conservation District, 1994).  Standard indicators of aquatic health including turbidity, fecal coliform, nitrate, nitrite, ammonia, total phosphorus, pH, dissolved oxygen, and temperature have exceeded the CDA Tribal, Washington Department of Ecology and EPA criterion for good health (Hangman Creek Watershed Assessment CDA Tribe in Press).  Hangman Creek was placed on the Coeur d’Alene Tribes 303(d) list of impaired water bodies in 1998 and was placed on the EPA’s list in 1994.  

In addition to degraded water quality, unusually large spikes in peak flows within the Watershed commonly occur in response to rainfall and snow melt (Bauer and Wilson 1983).  The severity of these flows have the potential to cause unusual amounts of stream bank erosion, redd scouring and egg damage, although no attempt has been made to quantify these problms.  For example, stream flows in the upper watershed during the spring of 1997 exceeded the sheer stress of spawning gravels (5 cm geometric mean particle diameter) for several consecutive days during the incubation period (internal report, CDA Tribe).  It is conceivable that flow events of this magnitude most likely scour trout redds and result in complete year class failures.  Although flood damage is a natural source of fish mortality, canopy reduction in the watershed has probably contributed to higher storm runoff peaks.  Thus, scouring of trout redds is certainly a more frequent occurrence than in the past.

Historically, redband trout (Oncorhynchus mykiss garideini) were distributed throughout the Columbia River basin east of the Cascade Mountains to Barrier Falls on the Kootenai, Pend Oreille, Spokane, and Snake Rivers; the upper Fraser River basin above Hell’s Gate; and Athabasca River headwaters of the Mackenzie River (Behnke 1992).  This subspecies includes anadromous steelhead populations, adapted to lakes (kamloops trout), and resident stream populations (Behnke 1992).  Because there were no natural barriers to the anadromous fish, the native rainbow trout that historically inhabited the headwaters of the Hangman Watershed were most likely redband trout.  


Currently, the interior redband trout is designated as a species of concern to the U.S. Fish and Wildlife Service (formerly category 2 species, 59 FR 58982, November 15, 1994).  Evidence of current redband populations within the Spokane River Subbasin is scant.  There is a genetically unique population of rainbow trout that inhabits the Spokane River between Post Falls Dam and the Upper Dam (Draft Spokane Subbasin Summary 2000).  There is no record of stocking taking place in this section and the origin of the population is unknown.  There has been stocking of hatchery strain rainbow trout in the Spokane River below Spokane Falls, in Hangman Creek and in the Little Spokane River.  Currently, these populations are likely characterized by introgression between hatchery strain rainbow trout and native redband trout (Draft Spokane Subbasin Summary 2000).  The genetic origin of the current populations of rainbow trout in the Hangman Watershed on the Coeur d'Alene Indian Reservation is unknown.


The Coeur d'Alene Tribe Fisheries Program is proposing to 1) Identify which streams in the Hangman Creek Watershed within the Coeur d’Alene Reservation are inhabited by native redband trout.  2) Perform a genetic analysis on the native rainbow trout to ascertain if they are the redband subspecies.  3) Conduct fisheries habitat mapping of the Hangman Creek Watershed within the Coeur d’Alene Reservation.  4) Identify invertebrate communities in the Hangman Creek Watershed within the Coeur d’Alene Reservation.  5) Collect baseline water quality data in the Hangman Creek Watershed within the Coeur d’Alene Reservation.  6) Estimate soil erosion, the erosion source and bank erosion in the Hangman Creek Watershed.  7) Conduct habitat restoration projects in the Hangman Creek Watershed based on results from the above mentioned objectives within the Coeur d’Alene Reservation.  8) Educate and work with the local landowners to achieve the goals of the Coeur d'Alene Tribe Fisheries Program.


The Coeur d'Alene Tribe Wildlife Program is also submitting a sister proposal to this one to: 1) Produce a detailed account of original riparian, wetland plant associations within the Hangman Watershed. 2) Plan and design a strategy to protect and restore the riparian and select upland vegetation communities of the Hangman Watershed within the Coeur d’Alene Reservation to a semblance of their original condition. 3) Acquire management rights to parcels identified as either having, or having the potential to produce the desired habitats.  4) Monitor success of protection and restoration efforts.  

c. Rationale and significance to Regional Programs

The need for restoration efforts to improve the conditions within the watershed is evident.  Currently, the Spokane County Conservation District has initiated a process to form a central “Planning Unit” to address the water resources issues in the Hangman Creek Watershed.  The resources associated with the Spokane County effort are limited, but the process offers the beginning of an initiative to develop partnerships to accomplish substantive improvements in the general health of the Watershed’s fish, wildlife and water resources.  It is the intent of the Coeur d'Alene Tribal Fish and Wildlife Programs to marshal available resources and develop cooperative partnerships to address the environmental problems within the Hangman Watershed.        

The goals to be pursued by the objectives of this proposal are:

1.  Protect and/or restore stream habitats throughout the Hangman Watershed on the Coeur d’Alene Indian Reservation in order to support the restoration or reintroduction of native fish populations that are reduced from their original abundance.

2.  Protect and/or restore riparian and priority upland habitats within the Hangman Watershed on the Coeur d'Alene Indian Reservation in order to promote healthy, self-sustaining wildlife populations.  

This Proposal applies the goals and objectives set forth in the Spokane River Subbasin Plan specifically to that portion of the Hangman Creek Watershed within the Coeur d’Alene Indian Reservation. The following objectives are an integral part of the Spokane River Subbasin summary: 

· Evaluation of Spokane River tributary streams, 

· Protection and enhancement of wild salmonid populations, 

· Creation of fisheries that support traditional and recreational harvest.

Thus, protection and restoration of riparian habitats are directly applied to streams within the Spokane Subbasin through the assessment, implementation and evaluation phases of this Proposal.  Wildlife benefits derived from this project will help address habitat losses attributed to the construction and operation of Albeni Falls Dam.  Benefits to resident fish will partially mitigate for Coeur d’Alene Tribal subsistence losses related to the construction and operation of Grand Coulee and Chief Joseph Dams.      


Section 10.1 of the Columbia River Basin Fish and Wildlife Program states that the goal of the program’s resident fish strategy is to recover and preserve the health of native resident fish injured by the hydropower system, where feasible, and, where appropriate, to use resident fish to mitigate for anadromous fish losses in the system.  Additionally, Section 11.1 states that the goal of the program’s wildlife strategy is to achieve and sustain levels of habitat and species productivity as a means of fully mitigating wildlife losses caused by the construction and operation of the federal and non-federal hydroelectric system.  This Proposal encompasses both of these goals.  The Coeur d'Alene Tribe intends to manage the entire project under an integrated and holistic watershed restoration approach.  

This Proposal also meets the system-wide goal set by the Columbia River Basin Fish and Wildlife Program (Section 2.1) which states that a healthy Columbia Basin, one that supports both human settlement and the long-term sustainability of native fish and wildlife species in native habitats where possible, while recognizing that where impacts have irrevocably changed the ecosystem, we must protect and enhance the ecosystem that remains.  Additional items in the FWP addressed in this proposal include: 2.2A - Support native species in native habitat, 10.2 – Implement Resident Fish Policies, 10.2C – Comprehensive Watershed Management, 10.3 – Resident Fish Measures, 10.6 – Other Resident Fish Population, 10.8B.4 – Coeur d'Alene Tribe Resident Fish Substitution Program, and 11.2D – Compliance with the principles of wildlife mitigation.

d. Relationships to other projects 
BPA Funded Projects

· 199004400 – Rock Creek, which is the northern most drainage in the Hangman Watershed on the Coeur d'Alene Reservation, is one of the target watersheds in a project to Implement Fisheries Enhancement on the Coeur d'Alene Reservation.  The goals and objectives of 199004400 are completely consistent with the focus of this proposal.  The plan to detail restoration opportunities in Rock Creek will serve as a model for the remaining drainages in the Hangman Creek Watershed.  In addition, 5 acclamation ponds will be built as part of the project and all will be within the Hangman Creek Watershed.    The ultimate goal of this Proposal is to implement fish and wildlife restoration projects based on the opportunities and strategies developed from the developed plans.  In addition, this Proposal will contribute to native fish and wildlife habitat enhancement initiatives currently underway in the Watershed.  

· 199004401 - The target property of the Lake Creek Land Acquisition Project lies almost wholly within the Lake Creek Watershed, which lies adjacent and to the north of the northern most drainage of the Hangman Watershed.  However, fifty-five acres of the southwestern most corner of the property extends into the Rock Creek drainage just east of Setters, Idaho.  The target property would provide a continuum of wildlife habitat benefits across the Rock Creek – Lake Creek Watershed boundaries.  Thus, the wildlife habitats within the Lake Creek Land Acquisition parcel and habitats restored through the efforts of this project would mutually benefit from their close proximity and each would be connected to a larger wildlife habitat mosaic.

· 199004402 - The Coeur d'Alene Tribe Trout Production Facility lies within the Rock Creek Drainage, which is the northern most drainage of the Hangman Watershed on the Coeur d'Alene Reservation. A portion of the fish produced from the hatchery built by this project will be used to enhance fisheries within the Hangman Watershed where stream habitat conditions will support native trout stocks.  Restoration efforts conducted as a result of this proposal will ensure that potential releases of hatchery stocks will occur in increasingly habitable waters.    

· 9206100 – Albeni Falls Wildlife Mitigation Project is a cooperative, multi-agency wildlife mitigation project developed and coordinated through the Albeni Falls Interagency Workgroup.  Implementation efforts are focused at providing in-kind mitigation for habitat types impacted through the construction and inundation of Albeni Falls Dam.  Target habitats identified for protection, restoration, and enhancement efforts include riparian corridors, wetlands, floodplains and scrub-shrub habitats.  Mitigation parcels are currently being pursued on the Coeur d'Alene Reservation through the Albeni Falls Wildlife Mitigation Project.  This project will continue these efforts to develop functional native fish and wildlife habitats on the Coeur d’Alene Indian Reservation.

EPA Funded Projects

· EPA provides funding to the Coeur d'Alene Tribe to monitor surface water quality of streams, conduct watershed assessments, and provide the frame work for Total Maximum Daily Load (TMDL) development on the Reservation under section 106 of the Clean Water Act.  Monitoring is conducted at 25 sites within the Reservation including 6 sites within the Hangman Watershed, two sites in Hangman Creek, two sites in Rock Creek, one site in Moctileme Creek and one site in Little Hangman Creek.  Data is compiled and used to supplement the analysis of fish and macroinvertebrate abundance and distribution on the Reservation.  Data on temperature, discharge and turbidity, in particular, are important in evaluating restoration project effectiveness and coupled with landscape analysis and GIS modeling, provide the necessary information to formulate watershed assessments.  Annual funding for this grant was renewed in FY2000 and should provide approximately $50,000 per year to work in this watershed with annual renewal.  Data currently gathered from the sites in the Hangman Watershed will be used in the research, planning, design and monitoring phases of the work done as a result of these Coeur d'Alene Fish and Wildlife Proposals.   
· EPA provides funding to the Coeur d'Alene Tribe for implementing projects for non-point source pollution control under section 319 of the Clean Water Act.  Examples of projects that can be funded include most BMP’s for agriculture, forestry (particularly roads), riparian restoration, and wetland restoration and creation.  Contract awards have ranged from $100,000 to $164,000 during the past funding cycles.  Two sites within the Hangman Creek Mainstem have been the focus of these grants in recent years, one was completed in 1998 and encompasses approximately 150 meters of the stream, and another ongoing project in the upper Hangman Mainstsem encompasses approximately 50 acres of stream bank.  
Spokane County Conservation District Projects

· Hangmen Creek Suspended Sediment/Bedload Monitoring Study: The Washington State Conservation Commission Implementation Grant funds this study.  The Conservation District is working with the USGS to determine daily-suspended sediment load and estimate water delivered to the Spokane River from Hangman Creek during the 1998 and 1999 water years. A final report will be complete and available by June 30, 2000.  Data gathered, as a part of this Monitoring Study will be used in the research, planning, design and monitoring phases of projects funded under this Proposal.  
· Hangman Creek Comprehensive Flood Hazard Management Plan: This plan is funded through a 1997 Flood Control Assistance Account Program managed by the Washington Department of Ecology.  The document identifies problem reaches along the lower reaches of Hangman Creek near the City of Spokane, and outlines management and structural alternatives for those reaches.  Completion of this plan provides a framework for these projects to be funded by future FCAAP grant cycles.  The plan further provides information about the permits and processes necessary for developers and citizens to follow when pursuing any type of project within the floodplain and stream.  Adoption of the plan by the City of Spokane and Spokane County would provide additional technical strength to local ordinances that address development and planning within the lower Hangman Valley. The document is finished and will be available in June 2000.  While this is a good initiative, it has little chance of succeeding in that it only effects the lower portions of Hangman Creek.  The accomplishment of the habitat restoration goals of this Proposal will greatly assist in alleviating the problems currently being addressed by the Spokane County Conservation District through reduction of excessive water and sediment delivery to lower Hangman Creek. 

· Avista Utilities Restoration Fund: Hangman Creek has been identified by the USGS, Avista, and the SCCD as the main sediment source to the Nine Mile Reservoir.  Stream bank erosion within the lower 18.3 miles of Hangman Creek is believed to be generating a majority of these sediments.  Avista has developed an agreement with the Conservation District to stabilize the banks and address the sediment in the uplands.  An annual sum of $10,000 is awarded to the District.  The District then works with other funding sources and agencies to address selected projects. The 1998 bank stabilization project is complete and has gone through its first year with mixed results.  A new project is currently being prepared for the spring of 2000.  While this initiative is beginning to address the sediment problems generated in lower Hangman, the habitat restoration accomplished as part of this Proposal will assist by reducing sediment loads from the drainages in the upper Hangman Watershed on the Coeur d'Alene Indian Reservation. 

· Hangman Creek Sediment/Bedload Monitoring Study-Water Quality Network: This project is a continuation of the 1997 sediment study.  An additional project component is the installation of multiple water-level recorders.  Water quality auto-samplers may be installed next water year. Sampling for sediment and water quality is currently taking place.  Data gathered, as a part of this Monitoring Study will be used in the research, planning, design and monitoring phases of projects funded under this Proposal.

· HB2514 Watershed Planning Grant: The conservation District has received the first of a three-phased grant to begin watershed planning in the Hangman Creek watershed.  This process is designed to allow local citizens and governments to join with the other stakeholders to form a central “Planning Unit” in effort to address the water resources issues in Hangman Creek.  The Planning Unit will discuss the following elements: quantity, quality, instream flows and habitat.  State agencies provide technical assistance if requested to serve on the planning unit. In the works is a Memorandum of Agreement, ground rules, a mission statement, and goals.  The probability of success for projects funded under this Proposal is enhanced in that it will be joining a Watershed wide initiative to improve conditions for fish and wildlife. 

USDA Funded Projects

· The USDA awarded a $360,000 research grant to scientists at the University of Idaho and Washington State University to study watershed restoration on the Coeur d’Alene Indian Reservation.  Scientists on the research team represent the physical sciences, rural sociology, agricultural economy, ecology and conflict resolution.  The grant will provide indicators of restoration success through stream sampling, cost-benefit analysis, and evaluation of landowner attitudes toward erosion control and water quality protection.  The study will continue through September 2001.

· Four thousand three hundred acres of the Hangman Watershed within the Coeur d'Alene Indian Reservation are enrolled in the Conservation Reserve Program (CRP) through the Natural Resource Conservation Service (NRCS).  For much of these lands no effort is being expended to restore fish and wildlife habitats.  As part of this Proposal, an investigation will be made to determine the feasibility of restoring wildlife habitats on current CRP lands.  In addition, the feasibility of developing a partnership with the NRCS to use CRP as a cost share to encourage the restoration of fish and wildlife habitats.

· Two hundred and five acres of the Hangman Watershed within the Coeur d’Alene Indian Reservation are enrolled in the Environmental Quality Incentive Program (EQUIP) through the NRCS.  As part of the assessment phase of this Proposal lands not in compliance with environmental laws will be identified, at that point the option of using EQUIP as a means of bringing the lands into compliance will be evaluated.

Idaho Fish and Game Funded Projects 

· The Idaho Department Fish and Game has, in the past, assisted landowners in developing wildlife habitat in the Hangman Watershed on the Coeur d’Alene Indian Reservation through its Habitat Improvement Program.  This program was suspended in recent years, however funding was reappropriated beginning in 2000.  In the past, projects have ranged from wetland plantings and pond bank stabilization to bird nest boxes.  With the reappropriation of funds, management initiatives have shifted to fewer projects that are larger is scope that provide fish and wildlife habitat for a longer duration.  This program has a potential to become a partnership program with this Project.      
Coeur d'Alene Tribe Funded Projects

· The Coeur d'Alene Tribe Education Department funds a summer internship program for high school students interested in natural resources management.  The Fisheries Program supervises 3-5 of these interns each year and benefits by using them in tree planting and fence building projects, among other things.  Several graduates of the internship program have continued working on restoration projects as seasonal technicians.  It is expected that some of upcoming new interns, as well as employees who started as interns, will work on aspects of projects associated with this Proposal.

· The Names – Stories Project aims to produce GIS maps accessible via computer that are labeled with place names in the Coeur d’Alene language, which are usually derived from a feature of the landscape.  Map locations will be linked to personal stories from Tribal elders about the areas that they describe.  These stories often incorporate an interaction with some landscape or biologic feature and can offer insights into historical conditions.  The data produced in accomplishing the research objectives of this Project will compliment the stories and place names within the Hangman Watershed by providing a detailed description of vegetation patterns and stream courses. 

Idaho Partners in Flight

· Idaho Partners in Flight has produced an Idaho Bird Conservation Plan (January 2000).  The plan details four habitats that are essential to improving conditions for the avifauna of Idaho, and sets out an aggressive plan to achieve restoration within those habitats.  Two of the focal habitats, Riparian and Dry Ponderosa Pine/Douglas-fir/Grand Fir Forests, occur to a great extent in the Hangman Watershed on the Coeur d'Alene Indian Reservation.  A third habitat, Non-riverine Wetlands, occur to a limited extent within the Watershed.  These habitats are also essential in improving conditions for the target species of this Proposal.  It is the intent that, in executing the tasks of this Proposal, partnerships will be developed with Partners in Flight to accomplish restoration that fulfills the objectives for both the Idaho Bird Conservation Plan and this Proposal.

Required Permits

· Any stream channel or wetland alterations performed to accomplish the goals and objectives of this Proposal will be accomplished according to the specifications of an Army Corps of Engineers 404 Permit for Dredge and Fill.

· Any excavation performed to accomplish the goals and objectives of this Proposal must be cleared through the 106 process of the National Historical Preservation Act in cooperation with the National Historical Preservation Office and/or the Tribal Historical Preservation Offices. 
e. Project history (for ongoing projects) 

(Replace this text with your response in paragraph form)

f. Proposal objectives, tasks and methods
The purpose of this proposal by the Coeur d’Alene Tribe Fisheries Program is to evaluate the current and historic distribution of redband trout in Hangman Creek based on DNA analysis.  The intent is to implement restoration projects intended to improve spawning and rearing habitat to increase their numbers to a harvestable surplus.  

This proposal is a 3 step process.  The first step is to assess the Hangman Creek Watershed within the Coeur d’Alene Reservation.  The second step is to implement restoration projects in the Hangman Creek Watershed within the Coeur d’Alene Reservation.  With the last step designed to monitor and evaluate the implemented restoration projects.

Planning and Design

Objective 1.
Determine the current distribution of redband trout and other fish species found within Hangman Creek and its tributaries within the Coeur d'Alene Reservation by FY2001.

Task 1.A
Outline the strategy and complete a population estimate for redband trout as well as other salmonids in Hangman Creek and its tributaries within the Coeur d'Alene Reservation..

USGS topographic maps will be used to calculate the stream length of Hangman Creek and its tributaries.  These maps along with past studies (Hangman Creek Management Plan, 1994 and Riparian Study of the Headwaters of Latah Creek, 1997-98) will be used to determine the topography and divide Hangman Creek and its tributaries within the Coeur d’Alene Reservation into stream segments.  These will be used to determine a strategy to estimate the population of redband trout and other salmonid fish species in the Hangman Creek Watershed.  This will also complete Objective 1 task b and Objective 2 tasks a, e, and f.  Various methods will be used to quantify current population estimates in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.  These sampling methods include migration traps designed by the Coeur d'Alene Tribe Fisheries personnel, Fyke nets and backpack electorshocker.

Task 1.B
Create a GIS layer that shows the historical and current redband trout distribution in Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

After preliminary data is collected in FY2001 it will be compiled into a GIS layer to be used for future referencing.  The Coeur d’Alene Tribe GIS Department will be the subcontractor in producing the layers.

Objective 2.
 Inventory redband trout habitat in Hangman Creek and its tributaries within the Coeur d'Alene Reservation by FY2002.

Task 2.A
Identify water quality monitoring sites within Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

The Coeur d’Alene Tribe Fisheries Program will follow the methods used in Objective 1.A for determining the water quality sites.  Gathering baseline water quality is extremely important in monitoring improvements in Hangman Creek and its tributaries within the Reservation due to in stream restoration efforts and work in the riparian areas along the stream bank.

Task 2.B
Develop the methods to conduct habitat surveys in Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

This task is vital to the future of this project.  By identifying what habitat is currently in existence in Hangman Creek and its tributaries within the Coeur d’Alene Reservation the Fisheries Program can develop restoration projects that would enhance the current habitat while creating new habitat for redband trout and other fish species.  Other dividing the streams into sample reaches following the methods outlined in Section 4 Task 1.A no work will be completed until FY2002.

Task 2.C
Conduct a macroinvertebrate survey in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Other than identifying the sites to be sampled which will be in conjunction with Section 4 Objective 1.A and the results of Section 7 Task 1.B no major work will take place until FY2003.

Task 2.D
Develop a GIS layer that shows the habitat usage of redband trout in Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

After preliminary data is collected in FY2002 it will be compiled into a GIS to be used for future referencing.  The Coeur d’Alene Tribe GIS Department will be the subcontractor in producing these maps.

Objective 3.
Develop an outreach/educational program in the Hangman Creek Watershed on the Coeur d'Alene Reservation.

Task 3.A
Create and oversee aHangman Creek Watershed work group designed to keep the public informed and gather input for current projects within the Coeur d'Alene Reservation..

Based on project (199004400), which the Coeur d’Alene Tribe Fisheries Program has funded through BPA, it has been to the advantage of the Fisheries Program to establish Watershed Work Groups.  These Watershed Work Groups allow for public input and serves as a means for the Fisheries Program to educate the public about our Program and the projects that are currently taking place.

Objective 4.
Assess soil erosion, erosion source, quantify sediment delivery and abatement efforts in Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

Task 4.A
Work with local landowners to install catch basins, which will assist in quantifying sediment runoff from agricultural fields.

Hangman Creek is currently on the CDA Tribe’s 1998 303(d) list for having high levels of sediment.  By identifying the problem areas of sediment erosion in Hangman Creek and its tributaries within the Coeur d’Alene Reservation, restoration projects can be developed to slow sediment input into Hangman Creek with landowner participation.  The Fisheries Program will spend the summer of FY2001 designing catch basins and working with landowners.

Task 4.B
Develop a means to measure bank erosion in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Another means of identifying sediment input is to monitor bank erosion.  This task will also involve the landowners by means of access through their property to problem areas.  Sites will located during Monitoring and Evaluation Objective 1 Task 1.b.

Task 4.C
Examine forest road conditions and forestry practices in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Timber harvest in the headwaters of Hangman Creek and its tributaries within the Coeur d’Alene Reservation contribute sediment to the streams.  By examining road conditions the Fisheries Program can identify problem roads and make a recommendation to obliterate, close and revegetate them.

Task 4.D
Develop a GIS layer that identifies the areas of erosion in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

After preliminary data is collected in FY2001 and FY2002 it will be compiled into a GIS layer to be used for future referencing.  This layer will continually change and will be updated every five years.  The Coeur d’Alene Tribe GIS Department will be the subcontractor in producing these maps.

Objective 5.
Provide ongoing coordination between this proposal for Hangman Creek and its tributaries within the CDA Reservation and the Wildlife Project, "Implement Wildlife Habitat Protection and Restoration on the CDA Reservation: Hangman Watershed", to determine a prioritized list of restoration projects that will provide dual benefits for fish and wildlife.

Task 5.A
Design a map that shows habitat areas to be protected and restored in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Working with the Coeur d’Alene Tribe Wildlife Program work to design a GIS layer that identifies areas to be protected and restored.  These areas will be prioritized and ranked based on their importance to fish and wildlife species in the Hangman Creek Watershed within the Coeur d’Alene Reservation.

Task 5.B
Obtain the management rights to lands within Hangman Creek and its tributaries on the Coeur d’Alene Reservation that prove to be critical in increasing the carrying capacity of fish and wildlife species.

After the Coeur d’Alene Tribe Fish and Wildlife Programs have identified areas for restoration the next step is to obtain the management rights to the lands so restoration projects can be designed and implemented.

Objective 6
Identify and prioritize fisheries enhancement opportunities for Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

The tasks for this objective will develop through out the assessment phase of this project.

 Construction and Implementation

Objective 1
Implement measures described in this proposal to increase redband trout and other native fish species in Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

Task 1.A
Implement projects to enhance upland water retention and reduce sediment mobilization and transport.

After the completion of the assessment phase of this proposal restoration projects will be developed and implemented beginning in FY2004.  The purpose of these projects will be to increase spawning and rearing habitat for redband trout and other native fish species to utilize.

Task 1.B
Implement riparian enhancement projects in the target watersheds to include exclusion fencing, plantings, channel reconstruction, lateral water habitat development, and etc..

By enhancing the riparian area along the stream bank, water temperature will decrease and upland water retention time will increase within Hangman Creek and its tributaries.  The newly developed riparian areas will also help in slowing sediment delivery to Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Objective 2
Implement soil erosion and bank stability assessment measures by FY2001 to determine impacts to instream fish habitat quality.

Task 2.A
Install catch basins in agricultural fields to monitor soil erosion in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Implement catch basins in agricultural fields to measure the amount of sediment erosion that occurs.  The catch basins will be installed in November of FY2001 to catch sediment movement due to rain-on snow events.

Task 2.B
Install bank pins into the stream bank to measure bank erosion in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

The best time to implement these bank pins is during the summer while flows are low.  The sites will be surveyed in for determining their location at a later time.  The idea is to capture sediment loss during high flow, which occurs during rain on snow events and during spring runoff.

Objective 3 
Conduct DNA analysis of Redband and Rainbow trout found in Hangman Creek and tributaries to determine extent of hybridization and relatedness to other fish populations by 2002.

Task 3.a
Conduct non-lethal sample collection of tissue from redband and other salmonids for DNA testing.

Task 3.b
Analyze samples using polymerase chain reaction (PCR) primers to determine extent of hybridization between redband and rainbow trout.

Task 3.c
Analyze samples using microsatellite loci to determine the genetic relationships between local populations of redband trout in the study area.

Task 3.d
 Coordinate DNA testing with other agencies in the subbasin.

FY2001 will be used to locate a subcontractor to perform the genetics analysis.  In FY2002 after coordination with other agencies in the subbasin and identifying which tributaries in the Hangman Watershed within the Coeur d’Alene Reservation contain redband trout based on Planning and Design Objective 1 Task 1.B the genetics study will be implemented.  The genetics study will help to distinguish redband trout from resident naturally reproducing rainbow trout, will be able to identify how closely related the individual stocks are and will determine if there was any hybridization with hatchery rainbow trout.  Adipose fins will be collected, preserved (ethanol) and identified with a number along with the location and date.  The number will be recorded into a field notebook with more explicit details about the sample.

Section 6
Operation and Maintenance

Objective 1
Improve awareness of the Fish and Wildlife Programs activities to encourage long-term support of restoration activities within the Reservation community.

Task 1.A
Facilitate the Hangman Creek Watershed work group to discuss restoration and cooperative opportunities.

In cooperation with the Coeur d'Alene Tribe Wildlife Program facilitate a watershed work group in the Hangman Creek Watershed within the Coeur d’Alene Reservation.  Meet with the work group four times a year to keep them up to date on current projects in the Hangman Creek Watershed within the Coeur d’Alene Reservation and to ask for volunteers to help in the restoration projects.

Task 1.B
Publish a quarterly newsletter that highlights Program activities, recognizes cooperative efforts, and serves as a forum for discussing land management issues.

The newsletter allows the Coeur d'Alene Tribe Fish and Wildlife Programs to highlight the Programs activities Reservation wide and beyond.  It is also a means of educating people on new permits required to do work or any water quality laws that are being implemented.

Objective 2
Maximize long term benefits to fish and wildlife populations through maintenance of the integrity of restoration actions on all project sites..

Task 2.A
Perform routine maintenance on all restoration projects as identified in this proposal.

Restoration projects that have been implemented by the Fish and Wildlife Program will be monitored routinely and repairs will take place immediately so no further damage will occur.  Such things that might need to be repaired are fences, replanting of trees and stream bank stabilization projects.

Objective 3
Coordinate project planning and implementation with other Tribal, State, and Federal planning and implementation efforts.

The importance of project coordination with other regional planning efforts cannot be understated.  The CDA Tribe feels that this is critical to the overall success of the project.


Evaluation and Monitoring

Objective 1
Monitor physical, chemical and biological trends in Hangman Creek and its tributaries in the Coeur d'Alene Reservation to evaluate project effectiveness.

Task 1.A
Compile baseline water quality parameters in Hangman Creek and its tributaries within the CDA Reservation to determine effectiveness of implementation measures.

The following water quality parameters will be analyzed at a certified laboratory: Nutrients (sulfate, chloride, fluoride, nitrate, nitrite, total kjeldhal nitrogen, phosphorous, and ortho-phosphate), total suspended solids, and turbidity.  Each of these samples will be taken using a US DH-48 depth integrating sampler see Vitale et al. 1999 for further details.  A minisonde water quality multiprobe will be used to take an instantaneous temperature, dissolved oxygen, pH and conductivity reading.  Each of the sites will also be monitored continuously for temperature using an RL100.  Discharge will be taken using a Gurley 625 digital pigmy meter.

Task 1.B
Conduct periodic population estimates of redband trout and fish species in Hangman Creek and its tributaries within the CDA Reservation.

These sampling methods include migration traps, which will be installed during the spring to catch the migration of redband trout.  These traps are designed to sample adults and juveniles see Lillengreen et al. 1993, 1996 and 1998 and Vitale et al. 1999 for further details.  Fyke nets, which are modified hoop nets, are another method of passive fish capture.  These can be installed in streams that have moderate current.  They too would be installed during the spring to monitor the migration.  If neither of the above methods is effective in capturing fish then a backpack electroshocker will be used.  The electroshocker will be operated during the summer months see Lillengreen et al. 1993, 1996 and 1998 and Vitale et al. 1999 for further details.  Captured fish will be identified, enumerated, measured (TL nearest mm), and weighted.  Any redband trout over 200 mm in length will be tagged with a colored floy tag.  Each tributary will be color coded to allow for quick identification.

Task 1.C
Monitor redband trout migration in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Migration of redband trout will be monitored though the use of migration traps, radio-telemetry and floy tags see Lillengreen et al. 1993, 1996, and 1998 and Vitale et al. 1999 for further details.

Task 1.D
Monitor macroinvetebrate abundance every five years beginning in FY2003 in Hangman Creek and its tributaries within the Coeur d’Alene Reservation.

Macroinvertebrates will be collected at all sample reaches using drift nets and kick nets.  Methods followed will be similar to Lillengreen et al. 1993, 1996 and 1998 and Vitale et al. 1999.

Task 1.E
Monitor soil erosion and bank stability.

The catch basins and bank pins will be monitored twice weekly from November to May and once a week during the summer months.  During rain on snow events they will be checked daily.

Objective 2
Monitor educational efforts in Hangman Creek and its tributaries within the Coeur d'Alene Reservation.

Task 2.A
Periodically evaluate the effectiveness of the Hangman Creek Watershed work group.

Periodically send questionnaires to the Hangman Creek Watershed work group members evaluating the Fish and Wildlife Program and ask for comments on how the Programs can improve our service to the public.

g. Facilities and equipment
The personnel for this Proposal will be housed in the current Coeur d'Alene Tribe Fish and Wildlife building.  The proposal requires very little expenditure going to the purchase of new equipment.  The following is a list of equipment that we currently have and will be used, but is by no means comprehensive.

Fisheries Equipment

· Backpack Electroshocker Model 12-B Pow 400 Watt.

· Trimble Navigation GPS Pathfinder Basic Plus.

· Juniper Systems Pro 2000 and 4000 Field Computers.

· Gurley Model 1100 Digital Flow Meter.

· Minisonde Water Quality Multiprobes.

· Hydrolab Water Quality Multiparameter Water Quality Monitoring Instrument.

· HACH Model 2100P Trubidimeter.

· Ryan Temperature Monitors RL100’s.

· GSA Vehicle

· Pentium II Computer
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Fisheries Staff

Ronald L. Peters

Education:

B.S.; Eastern Washington University; Zoology/Fisheries Management; 1987

M.S.: Eastern Washington University; Fish Pathology/Fisheries Management;1995

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Fisheries Program Manager 3/00 to Present

Responsible for managing all aspects of the Coeur d’Alene Tribe Fisheries Program

Coordination and implementation of BPA funded harvest enhancement projects.

Responsible for all aspects of water quality monitoring and analysis.  

Supervision of professional and technical staff

Preparation and implementation of monitoring plans

Preparation of quarterly and annual reports, and budgets.

Previous Employment:

Coeur d’Alene Tribe; Fisheries Program Supervisor; 1996 to 3/00

Quinault Indian Nation; Fisheries Biologist; 1992 to 1996

Upper Columbia United Tribes; Research Associate; 1991 to 1992

Eastern Washington University; Research Assistant; 1989 to 1991

Expertise:

Mr. Peters has over twelve years of professional experience in the evaluation and management of aquatic ecosystems.  In other positions, he was the lead technical person in charge of management of the Quinault River sockeye salmon run. His duties included collecting, recording, and interpreting information relating to the enhancement and preservation of the Quinault River sockeye salmon run.  He was also lead investigator in charge of the Quinault Indian Nation Water Quality Laboratory where primary duties included oversight of all activities, development of experimental design, quality control, and data analysis.

Technical Publications and Presentations:
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Vitale, A.J., D.A. Bailey, R.L. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  Annual report 1997 and 1998. U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Peters, R.L., K.L. Lillengreen and A.J. Vitale.  2000.  Coeur d’Alene Tribe Trout Production Facility Master Plan.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Angelo J. Vitale

Education:

B.S.; University of Idaho; Biology/Botany; 1991

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Restoration Project Biologist; 10/95 to Present

Coordination and implementation of BPA funded habitat restoration projects. 

Supervision of technical staff

Preparation of annual implementation and monitoring plans, 

Preparation of annual reports, and data reduction and analysis.

Previous Employment:

Integrated Resource Management; Project Scientist; 1995

EA Engineering, Science, and Technology, Inc.; Fisheries Scientist; 1991 to 1995

University of Idaho; Research Assistant; 1990 to 1991

Idaho State University; Research Assistant; 1988 to 1989

Certifications:

Designing and Negotiating Studies Using IFIM; 1993

Watershed Analysis Methodology; 1995

Wildlife Habitat Evaluation Procedures; 1997

Expertise:

Mr. Vitale has over nine years of professional experience in the evaluation and management of aquatic and terrestrial ecosystems.  In other positions, he has conducted instream flow analysis for site specific studies and basin wide projects, mapped fisheries habitat characteristics, studied fish population characteristics, conducted watershed analysis using Timber-Fish-Wildlife ambient monitoring methodologies, and evaluated the potential impacts of forest management practices on aquatic resources.  He also has extensive experience identifying, mapping and interpreting plant community assemblages and conducting site specific surveys for candidate threatened and endangered wildlife species.
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Vitale, A.J.  1997.  Restoration planning and implementation: Using watershed analysis to identify effective restoration tools.  Presented at Landscape Connections: Restoring Ecological Integrity in the Inland Northwest, Washington State University, Pullman, WA. 

Lillengreen, K., A.J. Vitale, and R.L Peters.  1998.  Coeur d’Alene Tribe project management plan –enhancement of resident fish resources within the Coeur d’Alene Indian Reservation.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Peters, R.L.,  A.J. Vitale and K.L. Lillengreen.  1998.  Supplementation Feasibility Report.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Vitale, A.J., D.A. Bailey, R.L. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  Annual report BPA 1999.

Dee Ann Bailey

Education:

B.S.; University of Idaho, Fisheries Management; 1995

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Fisheries Biologist; 10/1998 to Present

Responsible for completion of the Tribes Lake Studies related projects

Responsible for some aspects of water quality monitoring and analysis.

Responsible for implementing and monitoring put and take rainbow trout ponds.

Supervision of technical staff.

Preparation of annual work plans, data analysis, annual reports and budgets.

Previous Employment:

Coeur d’Alene Tribe; Water Resources Technician; 5/97 to 10/98

Pacific Northwest National Laboratory (PNNL), Battelle; 1996

United States Forest Service, Walla Walla Ranger District; 1995

Expertise:

Mrs. Bailey has five years professional experience in the evaluation and management of aquatic ecosystems.  She currently serves as a fisheries biologist.  In this position, she is responsible for completion of the Tribes Lake Studies related projects as well as, overseeing the construction of four, “put and take” rainbow trout ponds.  She also assists in the collection of reservation stream data as well as data analysis.  In other positions, she has assisted in the collection fall chinook salmon data in the Hanford Reach and mapping fisheries habitat characteristics.

Technical Publications and Presentations:
Vitale, A.J., D.A. Bailey, R. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  Annual report BPA 1999.

Jeffery Jordan

Education:

B.S.; Eastern Washington University; 1998

Current Employer and Responsibilities:

Coeur d'Alene Tribe of Indians; Tribal Biologist; 8/1998 to Present

Complete tasks related to Coeur d’Alene Lake shoreline habitat study.

Complete tasks related to construction of Coeur d'Alene Tribe Trout Production Facility.

Supervision of technical staff.

Preparation of annual work plans, annual reports, and budgets.

Previous Employment:

Coeur d'Alene Tribe of Indians; Seasonal Technician; 1994 to 1997.

Upper Columbia United Tribes Fisheries Research Center; Seasonal Technician; 1994-1998.

Experience:

Mr. Jordan has two years of professional experience in the evaluation and management of aquatic ecosystems.  He currently serves a Tribal Biologist working on the Trout Production Facility and conducting a bathymetric/habitat study on Coeur d'Alene Lake.  In other positions he has worked on several stream restoration projects, as well as, lake studies projects and water quality monitoring projects.  His work at the University included rainbow trout and kokanee salmon tagging, migration, and imprinting studies on Lake Roosevelt, WA.

Wildlife Staff

Robert A. Matt

Education:

B.S.; Wildlife Resources; University of Idaho; 1996

Current Employer and Responsibilities:

Wildlife Program Manager 9/99 to Present

Coordination and implementation of all wildlife management activities.  This includes the planning and prioritization of habitat and species management activities, budget development, drafting of policy recommendations, and the drafting of annual reports and management plans.

Previous Employment:

Coeur d'Alene Tribe; Wildlife Program Supervisor; 5/1996 to 9/99 

Certifications:

Wildlife Habitat Evaluation Procedures; 1997

Wildlife Capture, Immobilization, and Safety; 1997

Expertise:

Mr. Matt has 4 years of experience in the evaluation and management of wildlife and wildlife habitat.  This includes the monitoring and evaluation of species populations, development and implementation of harvest management strategies, habitat evaluation and restoration techniques, and the drafting and implementation of BMP’s for silvicultural and agricultural activities.

Technical Publications and Presentations:
Matt, R., and G. Green.  2000.  Draft wildlife habitat plan for the Coeur d'Alene Indian Reservation.  Coeur d'Alene Wildlife Program.  Plummer, Idaho.

Gerald I. Green

Education:

B.S.; University of Montana; Wildlife Biology/Zoology; 1984

M.S.; University of Idaho; Wildlife Resources; ecology emphasis; 1994

Current Employer and Responsibilities

Coeur d'Alene Tribe; Wildlife Mitigation Biologist; 10/1998

Principle responsibilities include finding mitigation projects, assessing their mitigation value, preparing and submitting proposals detailing these projects, and implementing the projects.

Previous Employment:

U.S. Geological Survey; Biological Division; Glacier Field Station; Biologist; 1995 to 1996

Interagency Grizzly Bear Study Team; Seasonal Technician; 1985 to 1992

Expertise:

Mr. Green has over 9 years professional experience evaluating forest and non-forest habitats for their quality and use by wildlife species.  In other projects he has supervised the mapping of habitat types and plant associations in the Yellowstone Ecosystem and Glacier National Park to determine the extent of human disturbance and forest pests and diseases and their effects on wildlife, and conducted field research into habitat preferences and food habits of Yellowstone grizzly bears.  He also has extensive experience identifying plant communities and assessing their use by various wildlife species.
Technical Publications and Presentations:

Green, G. I., D. M. Mattson, and J. M. Peek.  1997.  Spring feeding on ungulate carcasses by grizzly bears in Yellowstone National Park.  Journal of Wildlife Management.  61(4)1040-1055

Green, G. I., D. M. Mattson, and R. Swalley.  In press.  Use of rub trees by Yellowstone grizzly bears.  Ursus 12.  Paper presented at the 11th International Conference on Bear Research and Management.  Gatlinburg, Tennessee.  April 1998.

Mattson, D. M., G. I. Green, and R. Swalley.  In press.  Geophagy by Yellowstone grizzly bears.  Ursus 11.  Paper presented as a poster at the 11th International Conference on Bear Research and Management.  Gatlinburg, Tennessee.  April 1998.

Matt, R., and G. Green.  2000.  Draft wildlife habitat plan for the Coeur d'Alene Indian Reservation.  Coeur d'Alene Wildlife Program.  Plummer, Idaho.
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