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a. Abstract 
Washington Department of Fish and Wildlife (WDFW) will help restore self-sustaining populations of mule deer and sharp-tailed grouse through development and implementation of a prescribed burn management plan on the Sinlahekin Wildlife Area. This prescribed burn management plan will enhance and restore communities of early successional native plants which provide important winter forage and cover for sharp-tailed grouse and mule deer populations. Contemporary and historic habitat management practices, which emphasize fire suppression, tend to favor late successional plant communities and the animal species that depend on those plant species. The regular use of controlled fire as a management tool, is thought by many, to be vital to the continued health and existence of numerous species of native vegetation, as well as diverse species of wildlife, such as sharp-tailed grouse and mule deer, that rely on an early successional vegetative community (Grange 1948).

Sharp-tailed grouse are currently listed as a federal species of concern and a state threatened species. Columbian sharp-tailed grouse populations in Washington have declined significantly in the last 100 years (Schroeder et al. 2001). Recent survey and trend information suggest that mule deer numbers are also declining in the Columbia Cascade and Intermountain provinces (Colville Confederated Tribes, WDFW unpublished data 2001). Much of the remaining sharp-tailed grouse habitat, and portions of mule deer habitat throughout Washington have been eliminated or compromised by farming, cattle grazing, encroaching human settlement, and inundation resulting from construction of the Federal Columbia River Hydropower System. In addition, suppression of recurring natural fire events is known to alter the variety and species composition of plant and animal communities. In particular, lack of adequate winter forage and cover provided by early successional stages of grasses, sedges, forb, and shrubs, is a limiting factor for both sharp-tailed grouse and mule deer in the Okanogan subbasin. Controlled fire has been used in other regions as an effective tool to stimulate browse; create openings in dense, inaccessible plant communities; increase nutrient content and palatability of forage (Dasmann and Dasmann 1963, Gruell 1986, Nelson 1976); and to prevent habitat damaging, uncontrolled high intensity burns.

There is currently no management plan in place for the Sinlahekin Wildlife Area. The project proponents expect that development, implementation and monitoring of a prescribed burn management plan on the Sinlahekin Wildlife Area, will restore essential sharp-tail grouse and mule deer habitat and address data gaps which will in turn prove valuable to developing regional adaptive management strategies for these habitat types. In addition, implementation of a prescribed burn management plan at Sinlahekin and the resulting improved forage and cover may provide potential direct benefit to the sharp-tailed grouse population at the near-by (five miles) Scotch Creek Wildlife Area.

b. Technical and/or scientific background
Sinlahekin Wildlife Area was acquired in 1939 and is the oldest wildlife area in the state of Washington. The wildlife area lies 15 miles west of the town of Tonasket and contains 13,814 acres of land. The wildlife area is located in the Sinlahekin Valley, a narrow, glaciated valley that extends about 17 miles in a north-south direction. The valley has gently-rolling terrain, which varies in elevation from 1,300 feet at the north end to 1,800 feet at the south end. Steep, rocky hillsides that ascend abruptly from the valley floor to elevations over 5,000 feet bound the sides of the valley (WDFW Website).

Sinlahekin Creek runs through the northern half of the unit through tangled, dense stands of birch, willow, and aspen, with numerous beaver ponds and several impoundments. Upland vegetation is mostly an open Ponderosa pine and bunchgrass community on east-facing slopes. The pine overstory is accompanied by understory vegetation consisting of various combinations of needle and thread grass, threadleaf sedge, bluebunch wheatgrass, and Idaho fescue. Shrub species used by deer include antelope bitterbrush, Pacific serviceberry, western common chokecherry, and snowbrush. West-facing slopes have less overstory and more bunchgrasses, cliffs, and rock outcrops. 

Though the area was originally purchased to provide habitat for mule deer, today it is managed for a diversity of wildlife species. In recent decades white-tailed deer have increased substantially in the bottoms where Sinlahekin Creek floods and provides dense stands of alder, birch, and aspen cover. Bighorn sheep were first reintroduced in 1955 from a herd in British Columbia. Upland birds and waterfowl also populate the area. Over 237 species of birds, about 85 species of mammals and about 24 species of reptiles and amphibians use or have historically used the Sinlahekin Wildlife Area.

Figure 1. Location of Sinlahekin Wildlife Area
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Both sharp-tailed grouse and mule deer are known to occur, or to have once occurred on the Sinlahekin Wildlife Area. Sharp-tailed grouse are currently listed as a federal species of concern and a state threatened species. Columbian sharp-tailed grouse populations in Washington have declined significantly in the last 100 years (Schroeder et al. 2001). The breeding population of sharp-tailed grouse in Washington is currently estimated at 380 (Okanogan Subbasin Summary). The USFWS recently issued a 90-day Finding on a petition to list sharp-tailed grouse as Threatened under the ESA. Records left by early explorers indicate that sharp-tail grouse used to be plentiful in Eastern Washington. A total of 112 sharp-tailed grouse leks were documented in Washington between 1954 and 1994. During that same time frame, 65 percent of active leks disappeared in Okanogan County (Okanogan Subbasin Summary). Additionally, recent survey and trend data suggest that mule deer numbers are declining in both the Columbia Cascade and Intermountain provinces (Colville Confederated Tribes, WDFW, unpublished data 2000). 

Substantial suitable sharp-tailed grouse and mule deer habitat was lost as a result of construction of the Federal Columbia River Power System. For instance, in its 2000 Fish and Wildlife Program, the Northwest Power Planning Council (NPPC) estimates 32,723 sharp-tailed grouse habitat units were lost due to construction of Grand Coulee Dam with another 2,290 habitat units lost due to construction of Chief Joseph Dam. The 2000 NPPC fish and wildlife program identifies both sharp-tailed grouse and mule deer as high priorities for mitigation. 

Reduction of the quality, quantity and connectivity of necessary habitat (both in terms of year-round availability quality forage and adequate protective habitat) are some of the primary factors contributing to the decline of mule deer (although there may be many other factors in the case of mule deer in particular) and sharp-tailed grouse populations in Washington. Much of the existing sharp-tailed grouse and mule deer habitat has been severely compromised by farming, cattle grazing, and encroaching human settlement (Okanogan Subbasin Summary). In addition, suppression of reoccurring natural fire events is known to alter the variety and overall species composition of the plant and animal communities that comprise the habitat. In particular, lack of availability of winter forage and cover provided by early successional stages of grasses, sedges, forb, and shrubs, is a limiting factor for both sharp-tailed grouse and mule deer. 

There is a former farmstead located on the Sinlahekin Wildlife Area known as the Zachman Place that was known to host a sharp-tailed grouse lek in the past. The Zachman place is located on the south end of Aeneas Mountain just north east of Fish Lake. The site was settled and presumably under cultivation around 1901 (GLO Survey Notes for Subdivision of TWP36N R25E). After purchase of the land by WDFW in 1939, sharp-tailed grouse were documented using the Zachman Place for lekking in 5 out of 6 years between 1977 and 1982 (Hays et al. 1998). During that time sharp-tailed grouse were counted on the known lek site and the number of grouse present ranged from 0 to 10 birds. No grouse were observed at the lek site in subsequent years (although between 1989 and 1994 two reports were received of sharp-tailed grouse in the area near the Zachman Place).). 

When WDFW acquired the land, limited grazing and farming were still occurring on the property. By the early 1980s all farming activities had stopped and only minor trespass grazing has occurred since that time. Most of the agricultural fields have since been seeded to permanent non-native cover or allowed to progress through a successional invasion of plants (both exotic and native). Much of the open grassland on the site has been overgrown by shrubs and trees. The remaining grasslands consist largely of exotic grass species such as hard fescue, orchard grass, crested wheatgrass and Kentucky bluegrass. Notably, these same vegetative conditions are often assumed to be ideal for supporting strong populations of sharp-tailed grouse and mule deer. However (although efforts to count grouse at the Zachman lek site have been somewhat sporadic), no grouse have been observed on the Zachman Place lek site between 1982 and 2001. In the fall of 1998 a radio-tagged grouse from the Scotch Creek Wildlife Area was found with two unmarked grouse on the Zachman Place (Schroeder personal communication). 

Figure 2. Distribution of Lek Sites

[image: image2.png]



The project proponent contends that the apparent recent disuse of the Zachman Place lek site by sharp-tailed grouse is due to a change in the vegetation composition and or spatial characteristics, caused by management strategies that exclude naturally occurring fire events which maintain this important habitat. Figure 3 shows the Zachman Place in 1943. The large body of water is Zachman Pond located just north of the property boundary. The majority of land in this aerial photo is under WDFW management. The distance between the horizontal line near the top of the photo and the next horizontal line below is approximately 1.25 miles. Note the distribution of vegetation, particularly forest in this 1943 photo. Figure 4 shows the Zachman Place in 1964. This photo is included because there is a notation on the photo indicating the site of the sharp-tailed grouse lek on the Zachman place (notation reads: shpt dancing ground). Finally, figure 5 is an aerial photo of the Zachman Place in 1996. The encroachment of forest and shifting vegetative patterns over time are clearly visible when comparing the 1943 photo to the 1996 photo,

Figure 3. Aerial photo of Zachman Place in 1943
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Figure4. Aerial photo of Zachman Place in 1954
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Figure 5. Aerial photo of Zachman Place in 1996
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Fire has historically played an important role in maintaining traditional sharp-tailed grouse and mule deer habitat in eastern Washington. In a 126-year period between 1774 and 1900, fires occurred a minimum of 22 times in Okanogan County in habitat characterized by Ponderosa pine and bunchgrass. This translates into a fire frequency of 5.7 years for smaller fires and 10.5 years for major fires. However, in the same area, between 1901 and 1983 only one fire was documented, a post 1900 fire frequency of 82-years (Finch 1983). A similar pattern was noted in two Ponderosa pine dominated sites on the east slopes of the Cascade Mountains. In pre-settlement times the mean fire interval at these sites was 6.6 to 7 years. However, between 1910 and 1996 the mean fire interval increased to 38 and 43 years (Everett et al. 2000).

Many of the native plant communities that comprise ideal sharp-tailed grouse habitat have evolved with fire over thousands of years and thus exhibit a dependence on fire as part of their lifecycle. Regular recurring fire events maintain fire dependent/tolerant species and habitat at early successional life stages. The lack of recurring fire events tends to facilitate encroachment of less fire tolerant species and/or a build up of fuel conditions that result in dramatic fire events which are damaging rather than beneficial to grouse and mule deer habitat. Managed fire can also play a valuable role in controlling invasion by exotic and noxious weeds. For instance, Kentucky bluegrass, an exotic species that did not evolve under fire, can be nearly eliminated through spring burning in tallgrass prairie (Wright and Bailey 1982; Svedarsky et al. 1986). Regular fire events also help control woody plants (Bragg and Hulbert 1976) and Eurasian "weeds" in tallgrass prairies while simultaneously enhancing the growth of native prairie plants (Pemble et al. 1981).

Quaking aspen is an example of an important fire dependent plant that both mule deer and sharp tailed grouse rely on for winter forage and cover. Quaking aspen stands are a significant vegetative component on the Zachman Place. Quaking aspen forests provide important breeding, foraging, and resting habitat for a variety of birds and mammals. Although, wildlife and livestock use of quaking aspen communities varies with species composition of the understory and relative age of the aspen stand. Many animals browse quaking aspen year-round, however, it is especially valuable during fall and winter, when protein levels are high relative to other browse species (Tew 1970). Mule deer consume the leaves, buds, twigs, bark, and sprouts (DeByle 1985, Maini 1968, Stubbendieck 1986), and new growth found in recently burned areas is especially palatable to deer (DeByle 1985). Cryer and Murray (Murray1992) speculated that both soil type and disturbance are important in quaking aspen stability. As a quaking aspen stand matures, a humus-rich soil layer develops. Quaking aspen will thrive for a time, but without disturbance, gradually begin to age and deteriorate. In the Okanogan subbasin the quaking aspen have been severely damaged, and in some cases entire clones died out, in recent years by heavy infestations of Satin Moth caterpillars.

Snowbrush ceanothus is another example of a locally occurring species that has evolved with, and depends on, fire. Snowbrush ceanothus provides valuable forage and cover to mule deer Snowbrush ceanothus is found in scattered decadent patches to the west of the Zachman Place on the steep west-facing slope of Sinlahekin Valley. These patches are dying out due to fire exclusion. As a result, Douglas fir is encroaching, and in turn is shading out and contributing to a further decline of ceanothus.

Snowbrush ceanothus typically increases rapidly after fire through sprouting and/or seedling establishment. Seedbanking enables snowbrush ceanothus to reoccupy a site quickly, even where mature plants have long since been eliminated (Richardson 1980). Long-lived seeds are extremely resistant to heat and can tolerate temperatures above 200 degrees F (93 degrees C) for up to 40 minutes (Volland and Dell 1981). Snowbrush ceanothus generally sprouts vigorously when foliage is damaged or destroyed by fire (Martin and Johnson 1979; Tiedemann and Klock 1976). When damage is slight, the aerial crown resumes growth, but when significant portions of the canopy have been destroyed, sprouting from the stump or rootcrown is most common (Geier-Hayes 1989; Gratkowski 1978; Richardson 1980; Watson et. al. 1980). The season when the burn occurs, level of fire intensity and severity, weather, and age and vigor of parent plants all influence ceanothus’ sprouting ability. Young, vigorous plants are much more likely to sprout than decadent, diseased, or weakened individuals. 

Relationship of Fire to Sharp-Tailed Grouse Habitat
Much of the prairie habitat in which sharp-tailed grouse occur was largely maintained by fire in pre-settlement times (Grange 1948). On native northern mixed prairie grassland in South Dakota, sharp-tailed grouse were absent in an unburned control area, which contained dense grass, however, within a few months following a managed fire they were found on a recently burned area (Huber & Steuter 1984). Stands of aspen and birch have developed following fire in boreal forests of Alaska and are subsequently occupied by Alaskan sharp-tailed grouse (Ellison 1975). Prescribed fire has been used to successfully maintain and improve sharp-tailed grouse habitat in a number of regions (Gregg 1987; Komarek 1963; Scotter 1972; Sexton et. al. 1979).

Controlled fire has been shown to help stimulate new food supplies for sharp-tailed grouse. In Wisconsin, plants such as smartweed and ragweed, a preferred food for grouse, usually increase following fire. Numerous sedges and many grasses eaten by sharp-tailed grouse also grow luxuriantly in fire-created openings.  Wild fruit supplies are greater and of better quality in burned areas from 2 to 5 years after a fire because of the pruning effect of fire (Grange 1948). Fires also prune older growth of browse such as hazelnut (Corylus cornuta), chokecherry, willow, and sweet-fern (Myrica asplenifolia) and stimulate the new growth that is preferred by sharp-tailed grouse (Grange 1948).

Fire is also known to help eliminate dense mats of dead grasses, sedges, bushes, sticks, and other debris, which can act as a barrier to walking and feeding. When this accumulation of debris is removed by fire, sharp-tailed grouse make better use of the habitat (Grange 1948). Additionally, Grange (1948) suggested that frequent fires might help reduce the number of wood ticks and other parasites of sharp-tailed grouse.

It is true that large tracts of sharp-tailed grouse habitat have been destroyed by uncontrolled burning and by controlled burns gone out of control (WDFW 1995). Severe fire may eliminate valuable cover essential for nesting, roosting, hiding, and feeding. In particular, severe fires occurring in autumn can potentially eliminate the entire winter food and cover resource, severely impacting winter survival rates (Grange1948). Nevertheless, fire is an elemental factor in creating and maintaining prime sharp-tailed grouse habitat. This is particularly true in sharp-tailed grouse areas where fire dependent vegetation, such as quaking aspen, is predominant. Grange (1948) found that fire helps to maintain early successional stages of grasses, sedges, forb, and shrubs, all of which provide cover and food for sharp-tailed grouse. Sexton and Gillespie (1979) reported that fires provide necessary open habitat with good horizontal visibility for lek sites by reducing tall cover. In addition, prescribed regular fire management can also play a valuable role in preventing large uncontrolled habitat damaging wild fires. When used appropriately controlled fire has been shown to stimulate browse; create openings in dense, inaccessible plant communities; increase nutrient content and palatability of forage; and as a valuable tool in preventing wanton destruction of habitat through uncontrolled high intensity burns (Dasmann and Dasmann 1963, Gruell 1986, Nelson 1976).

Relationship of Fire to Mule Deer Habitat

The effects of fire on mule deer habitat are widely varied. In general, fires that create mosaics of forage and cover are beneficial. Deer seem to prefer foraging in burned compared to unburned areas, although preference may vary seasonally (Biswell 1989; Davis 1976; Davis 1977; Johnson 1989; Keay 1977; Keay and Peek 1980; Klinger et. al.1989; Willms et. al.1980). This preference may indicate an increase in plant nutrients, which usually occurs following fire (Asherin 1973; Hobbs and Spowart 1984; Severson 1987). Although, Hobbs and Spowart  (1984) warned about drawing conclusions regarding the benefits of fire based on forage studies alone. Their study of fire on nutrition in Colorado revealed increases in the quality of deer diets due to changes in forage selection not increases in nutrients of previously selected forage.

Burning in grassland communities reduces litter that otherwise inhibits new growth of grasses. Fire rejuvenates and improves these grasslands, which are important winter range in some areas (Johnson 1989; Willms et. al.1980). Burning sagebrush communities can result in significant increases of herbaceous plants by reducing decadent sagebrush that out competes more nutritious and palatable species (Smith 1985; U.S. Department of Agriculture, Forest Service, Northern Region. 1973). 

Antelope bitterbrush is a highly preferred browse species on some mule deer winter ranges and is sensitive to burning (Gruell 1986; Wagstaff 1980). Burned bitterbrush takes longer to recover than bitterbrush disturbed by other means (Wagstaff 1980). Burned bitterbrush grows slower, is less dense, and plants are smaller than unburned specimens.  However, bitterbrush responds variably to fire intensity, temperature, and season (Gruell 1986). 

Shrubs and forbs in pinyon juniper communities tend to increase the first few years following fire, providing valuable browse (Blackburn et. al. 1975; McCulloch 1969). Mule deer seem to use these areas more after 15 years (McCulloch 1969; Stager and Klebenow 1987). Stager and Klebenow (1987) reported that the beneficial effects of fire for mule deer in pinyon-juniper stands can last as long as 115 years.  However, Bunting (1987) concluded that burning of these stands becomes increasingly difficult, as stands grow older because fine fuels in the understory are reduced. He stated that burning should take place at early successional stages and at intervals based on the fire tolerance of desirable forage species. Everett (Everett 1987) warned that pre-burn conditions in pinyon-juniper stands would most likely determine the post-fire plant composition. If perennial shrubs are present before a burn, they will come back following fire. If no shrubs are present, perennial grasses will develop (Blackburn et. al. 1975).

Gruell (1986) listed several factors that influence post-fire plant composition, including the severity, size, and season of the burn, fuel type, post-burn foraging intensity, and the pre-burn plant community composition. He stated that surface fires of moderate intensity following thinning or selection cuts can improve Douglas-fir or ponderosa pine (Pinus ponderosa) forests for mule deer by promoting regeneration of crown-sprouting shrubs and preparing the seedbed for herbs and shrubs. A mosaic of seral stages is best for mule deer (Gruell 1986).

In areas where chaparral adjoins oak woodlands, prescribed burns can create access through the chaparral to the understory forage of the oak woodlands (Klinger 1989). Biswell (1989) recommended burning chaparral every 30 years to create a mosaic of young stands. Late summer or early fall burning promotes the highest seed crop for most species in these plant communities. Wallmo and others (1981) listed several recommendations for burning chaparral communities to improve mule deer habitat.

Fire can also control pinyon-juniper woodlands by maintaining them in a subclimax state (Blackburn et. al. 1975). Small burns are more beneficial than large burns to mule deer because they tend to use burned areas close to cover. The optimum width for burns in these communities may be less than 0.25 mile (0.4 km) (Blackburn et. al. 1975). In order to maintain forage in bunchgrass communities, burning at 4 to 6 year intervals in winter or early spring is recommended (Johnson 1989).

Burning can be used to control sagebrush in areas where it has dominated grasslands and reduced deer forage (U.S. Department of Agriculture, Forest Service, Northern Region. 1973). Where Gambel oak grows thick and impenetrable, fire can open stands and provide valuable winter range for mule deer (Kunzler and Harper 1980). 

While there are certainly some risks associated with implementing prescribed burns. The project proponents anticipate that development, implementation and monitoring of a prescribed burn management plan on the Sinlahekin Wildlife Area, will prove a valuable strategy in restoring and enhancing essential sharp-tail grouse and mule deer habitat. Furthermore, information gained from monitoring and evaluation tasks associated with development and implementation of this plan will and address data gaps necessary to developing regional adaptive management strategies for sharp-tailed grouse and mule deer habitat. 

c. Rationale and significance to Regional Programs
This proposal to enhance and restore sharp-tailed grouse and mule deer habitat on the Sinlahekin Wildlife Area through development and implementation of a prescribed burn management plan will provide valuable supplemental information and potential direct benefit to ongoing WDFW and Colville Confederated Tribes (CCT) programs related to sharp-tailed grouse and mule deer.

The proposal also meets the goals of the Washington State Management Plan for Columbian Sharp-tailed grouse, namely to, 1) increase the population size and distribution of sharp-tailed grouse in Washington; and 2) protect remaining shrub/meadow steppe and other sharp-tailed grouse use areas, re-establish shrub/meadow steppe, and enhance the quality of shrub/meadow steppe in Washington. In addition, this proposal will further the broad scale objectives of regional restoration, mitigation and enhancement efforts.

The Northwest Power Planning Council’s (NPPC) 2000 Fish and Wildlife Program

The NPPC 2000 Fish and Wildlife Program (Program) embraces an ecosystem-based approach to habitat restoration and function. One of the central strategies guiding the Program is the concept of “building from strength.” The idea is to expand adjacent habitat that has been historically productive or that has a likelihood of sustaining healthy population by reconnecting or improving habitat. This project seeks to restore formerly productive habitat that is adjacent to existing productive habitat and is also located in a subbasin with one of the last relatively healthy populations of sharp-tailed grouse. The NPPC program also identifies mitigation of mule deer and sharp-tailed grouse lost to construction of the FCRPS as a high priority.

The NPPC program states, “Wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River Basin.” One of the underlying scientific principles of the NPPC programs is that, ecosystems are dynamic, resilient and develop over time. Although ecosystems have definable structures and characteristics, their behavior is highly dynamic, changing in response to internal and external factors. “Natural disturbance,” states one of the scientific principles underlying the program, “and change are normal ecological processes and are essential to the structure and maintenance of habitats.” Developing and implementing the prescribed burn management plan proposed here reflects the importance of natural disturbance in maintaining the functional structure of habitats. At the same time the necessity of developing prescribed burns as opposed to letting nature self regulate reflects the inevitable fact that humans have unalterably changed the ecosystem. 

The NPPC program also speaks to the importance of diversity of species, traits and life histories within biological communities – issues that are addressed through this proposal’s emphasis on rebuilding a more diverse range of plant successional stages to benefit wildlife. This diversity, the program notes, “contributes to ecological stability in the face of disturbance and environmental change. Loss of species and their ecological functions can decrease ecological stability and resilience. Maintaining the ability of the ecosystem, to express its own species composition and diversity allows the system to remain productive in the face of environmental variation.” Expression of the ecosystems’ own species composition based on “naturally” occurring cycles of disturbance is central to this proposal’s objective.

NMFS 2000 Biological Opinion & Reasonable and Prudent Alternatives (RPA)

The Biological Opinion (BiOp) encourages the Action Agencies to support a Basinwide Recovery Strategy. While most of the BiOp action items are more directly tied to anadromous fish restoration, the program does acknowledge value of offsite

The specific BiOp action items addressed by this proposal is Action 152 which states, “The Action agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments by: using or building on existing data management structures, so all agencies will share water quality and habitat, data, databases, data management, and quality assurance; participating in the NPPCs Provincial Review meetings and Subbasin Assessment and Planning efforts, including work groups; sharing technical expertise and training with Federal, state, Tribal, regional , and local entities (such as watershed councils or private landowners); and, leveraging funding resources through cooperative projects, agreements and policy development (e.g. cooperation on a whole-river temperature or water quality monitoring or modeling project).

Okanogan Subbasin Summary

The Okanogan Subbasin Summary clearly states the importance of restoring viable populations of mule deer and sharp-tailed grouse. The subbasin summary notes that, the Okanogan population is considered to be one of the last strongholds for sharp-tailed grouse. Due to the state-listed status of sharp-tailed grouse, WDFW has an ongoing survey and management program that takes place within the subbasin. Additionally the CCT is currently managing sharp-tailed grouse within the Reservation boundaries to eliminate habitat alteration, fragmentation, and human-caused events that put these populations at risk.  The CCT has recently initiated a study of sharp-tailed grouse in coordination with Washington State University, which will address limiting factors and habitat restoration within the region.

This project is directly attuned with a number of key goals, strategies, and needs, identified as priorities in the Okanogan Subbasin Summary. Among those are: 

Colville Confederated Tribes Goals & Strategies:

· Restore upland and forest habitat and hydrologic function throughout the basin,

· Reintroduce fire to sagebrush steppe and forests; 

· Undertake habitat enhancement projects; 

· Implement measures and strategies to control noxious weeds;

· Protect and create wildlife migration and travel corridors;

· Obtain detailed distribution and descriptions of shrub-steppe habitats with reference to dominant plant species, vegetative condition, and habitat potential;

· Evaluate shrub-steppe habitat characteristics in relation to use by shrub-steppe obligates such as sage grouse, sharp-tailed grouse, pygmy rabbits, Washington ground squirrels, and neotropical migrants;

· Evaluate shrub-steppe restoration activities in relation to wildlife potential; including activities associated with BPA, WDFW, BLM, USFWS, NRCS, and private land-holders;

· Evaluate landscape configuration in relation to population viability for species of interest including sage grouse, sharp-tailed grouse, pygmy rabbits, Washington ground squirrels, and neotropical migrants;

· Reduce and prevent degradation and fragmentation of large contiguous blocks of shrub-steppe habitat;

· Evaluate shrub-steppe restoration techniques, and; 

· Develop and implement shrub-steppe restoration techniques that are economically feasible over large landscapes.

Washington Department of Fish & Wildlife Goals & Strategies:

· Recover populations of sharp-tailed grouse to the level where populations are viable;

· Conduct research on sharp-tailed grouse through 2005 to monitor population size, determine population viability, and evaluate population responses to habitat alteration;

· Monitor all traditional sharp-tailed grouse display sites (leks) on an annual basis; 

· Evaluate movement of radio-marked sharp-tailed grouse to examine population viability and habitat connectivity;

· Monitor changes in sharp-tailed grouse populations in relation to habitat restoration activities;

· Improve quantity, quality, and configuration of the shrubsteppe habitat necessary to support a viable population of sharp-tailed grouse by 2010;

· Continue restoration of habitat on public lands and education of private landowners about restoration opportunities on private land;

· Translocate sharp-tailed grouse into portions of the Okanogan subbasin where they are currently absent;

· Translocate sharp-tailed grouse into portions of the UMMS where population and/or genetic augmentation will be useful for long-term improvement in population viability;

· Monitor and evaluate the success and/or failure of all translocation activities.

d. Relationships to other projects 
BPA Project# 199609400. Scotch Creek Wildlife Area.
This ongoing project is designed to protect and maintain a self-sustaining sharp-tailed grouse population, increase and enhance mule deer winter range, and enhance associated shrub-steppe habitat for other shrub-steppe/conifer forest species. The uplands in this Wildlife Area were converted from native shrub-steppe grassland to grain fields of rye or wheat. Later the fields were seeded for livestock grazing. The native rangeland has been severely over-grazed, allowing the encroachment of diffuse knapweed and Russian knapweed. Deciduous trees (primarily water birch) were removed along the riparian corridor to accommodate alfalfa production, which drastically reduced critical wintering habitat for sharp-tailed grouse. The Scotch Creek Wildlife Area management plan was approved by BPA in 1997. Since that time restoration and enhancement efforts have included planting shrubs, weed control, and grassland seedings.
BPA Project# No 21029. Cooperative Mule Deer Study 

This study represents a cooperative approach to identifying the role of forage quality in affecting physical conditions of mule deer in north central Washington. The project involves the cooperative efforts of WDFW and Washington State University in assessing the role of habitat in maintaining mule deer populations.
Sinlahekin Wildlife Area Ecosystem Assessment And Restoration

WDFW is conducting vegetation and small mammal inventories in 2001.

WDFW also manages a number of Wildlife Areas within the Okanogan subbasin which are indirectly related to this project because all of these sites provide potential habitat for mule deer and sharp-tailed grouse. Additionally, all are potential candidates for implementation of WDFW’s proposed prescribed burn management plan. Those wildlife areas include:

· Sinlahekin – 14,000 acres (riparian,  shrub/meadow steppe, forest)

· Scotch Creek – 9,200 acres ( shrub/meadow steppe)

· Tunk Creek (subunit of Scotch Creek) – 1,000 acres (sagebrush steppe, low elevation, open forest riparian)

· Driscoll Island (subunit of  Sinlahekin) – 260 acres (riparian)

· Chilliwist (subunit of Methow) – 4,200 acres (shrub/meadow steppe, low elevation forest)

· Chesaw (subunit of Scotch Creek) – 4,800 acres (sagebrush steppe)

Additional potential candidate areas for implementation of prescribed burn management plan include:

· Methow  – 14,500 acres ( shrub/meadow steppe, low elevation forest, riparian)

· Big Buck (subunit of Methow) – 5,600 acres ( shrub/meadow steppe, low elevation forest, riparian)

· Big Valley (subunit of Methow) – 847 acres (riparian, ag-land)

· Rendezvous (subunit of Methow) – 3,180 (shrub/meadow steppe, low elevation forest)

· Golden Doe (subunit of Methow) – 1,389 (shrub/meadow steppe, low elevation forest, riparian)

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods
Project Goal: Protect and restore self-sustaining sharp-tailed grouse and mule deer populations on the Sinlahekin Wildlife Area and throughout the Columbia Cascade Province.

Under auspices of a Scientific Panel consisting of experts in sharp-tailed grouse, mule deer and fire ecology initiate the following:

Objective 1.  Determine the baseline current and historical biological data and fire history for the project area. 

Task 1.a. complete a detailed quantitative and spatial assessment of existing and historical plant communities from old aerial photos.

Methods: Identify current plant communities and species making up those communities. Using current and historical aerial photos delineate and quantify plant communities and spatial configuration and develop a comparative analysis of changes. “Ground truthing” to verify plant communities and plant species present will be used. Use will be made of available GIS data layers, supplemented with additional low-level photography if necessary, to provide detailed descriptions of contemporary habitats and plant communities surrounding. Using lek locations, both existing and historical, WDFW will conduct field assessments of habitat availability and quality within selected diameter zones of the leks.

Task 1.b. complete a quantitative assessment of potential native shrub steppe and riparian/deciduous habitat and areas of exotic species that may be restored and/or treated by prescribed burning within the project site.

Methods: Using vegetation assessment techniques, determine what areas are currently “ideal” sharp-tailed grouse and mule deer habitat based on habitat characteristics that are correlated with sharp-tailed grouse and mule deer presence in the literature, determine the quantity of these habitats.  Determine from the comparison of old aerial photos and current aerial photos the areas that have been invaded by trees.

Task 1.c. Develop GIS data layers to describe and spatially and temporally model historical, existing and potential plant communities as they are correlated to sharp-tailed grouse breeding, brood rearing and wintering habitat and Mule deer spring, summer and winter habitat

Methods: Digitize maps and aerial photos to develop layers of historical and current plant communities. Additional digitized layers would display historical and current sharp-tailed grouse and mule deer habitat well as current plant communities that could be treated with prescribed burning and other techniques to restore them to productive sharp-tailed grouse and mule deer habitat. Also these data will be analyzed using spatial statistics, such as cluster analysis, to evaluate and generate historical and preliminary habitat models predicting potential sharp-tailed grouse habitat.

Task 1.d. Determine historical fire frequencies in the project area based on an analysis of fire scars on old growth Ponderosa Pine trees and Douglas fir trees in the area.

Methods: Using established techniques for collecting and analyzing fire scar samples. Using GPS technology, documenting location of fire scarred trees and correlating location with fire history data.

Task 1.e. Develop GIS layers showing area and extent of historical fires in the project area.

Methods: Digitizing fire history results onto maps of project area.

Task 1.f. Complete an intensive survey of project area to assess use by sharp-tailed grouse during lekking season and winter.

Methods: Using at least one person on the ground during the lekking season, about 4 – 6 weeks, search for presence of grouse by listening for lekking sounds, looking for feathers and droppings on the project area and adjacent lands.

Task 1.g. Complete surveys of project area to assess mule deer use in the winter, spring, summer and fall. Methods: Using aerial counting techniques, deer pellet group transects and browsing survey transects, Mule deer use data will be collected.

This information will be incorporated into habitat and population models to illustrate both existing and potential sharp-tailed grouse populations under different management and restoration actions. Our analysis will focus on two particular components of habitat restoration on the Sinlahekin Wildlife Area: 1) existing native shrub steppe and riparian/deciduous plant communities, and 2) incorporation of fire into habitat restoration and maintenance.

Established statistical software will be used to determine the likelihood of mule deer using existing habitat on the Sinlahekin Wildlife Area without the disturbance of fire, then with the disturbance of fire. Based on this statistical modeling and related GIS information WDFW will generate management prescriptions for habitat conservation, and restoration and maintenance activities, to support a greater number of healthy and productive mule deer at Sinlahekin.

Habitat and population models will be incorporated to illustrate both existing and potential mule deer use under different management and restoration actions. Our analysis will focus on two particular components of habitat restoration on the Sinlahekin Wildlife Area: 1) existing native shrub steppe and riparian/deciduous plant communities, and 2) incorporation of fire into habitat restoration and maintenance. 

Empirical field data gathered by WDFW on Mule deer habitat use on the Sinlahekin Wildlife Area, will be coupled with the model predictions for habitat and persistence, to generate alternative habitat restorations plans that include options for adapting to likely or potential habitat degradation that may occur in the future, e.g., fire exclusion. These detailed restoration plans and habitat development options are necessary to evaluate adaptive management actions and ensure the continued presence of high quality spring and winter range in the Columbia Cascade Province.

Objective 2. Expert scientific panel will design an experiment to test hypothesis that fire and prescribed burning can be used to restore and enhance sharp-tailed grouse and mule deer habitat. 

Task 2.a. Determine size and location of treatment sites and control sites and number of replicates.

Task 2.b.  Determine specific parameters to me measured in testing hypothesis.

Task 2.c. Prepare a detailed plan for prescribed burning in cooperation with fuel and fire experts and fire fighting entities.

Methods: Many parameters need to be evaluated and measured in preparation for a prescribed fire including: location of treatment sites, time of year, type of fuels, aspect, slope and moisture conditions to name a few. 

Task 2.d. Implement plan for prescribed burning with fuel and fire experts and fire fighting entities.

Methods: Numerous methods of prescribed burning exist from using a drip torch to a helicopter dropping incendiary devices. Additionally costs for implementing a burn range from $1/acre to $400/acre. Obviously the methods in this Task will be dictated by funding. Cost of prescribed burns depend on a number of variables including: the location of treatment sites, time of year, type of fuels, aspect, slope and moisture conditions to name a few. 

Task 2.e. Test hypothesis and evaluate findings.

Methods: Final testing and evaluation methodology will be determined as part of the experimental design developed by the expert scientific panel, however some of the elements to be considered area: Mule deer use will be measured on a control (unburned) site relative to use of a burned site. Factors to be measured and compared between treated and untreated sites include: 1) seasonal (spring, summer, fall, winter) vegetation species composition, 2) species composition by canopy cover, 3) vegetative vertical structure, 4) species composition by density, 5) species by prevalence, 6) amount of seasonal deer use as determined by pellet groups, number of terminal buds removed on shrubs and direct observation of deer while feeding, 7) seasonal location of concentrations of deer relative to density of cover, in treated and untreated sites. 

Since numbers of Sharp-tailed grouse using the project site are very low, obtaining observations of grouse will be problematic; therefore habitat characteristics correlated with grouse presence in the literature will be the primary focus to measure changes relative to fire effect. The factors to be measured and compared between treated and untreated sites for sharp-tailed grouse include: 1) seasonal (spring, summer, fall, winter) herbaceous cover (positive correlation), 2) tree cover (negative correlation), 3) shrub cover (positive correlation), and 4) forb diversity (positive correlation). In the event Sharp-tailed grouse are present the following factors will be measured:1) amount of seasonal sharp-tailed grouse use by direct observation, and 2) seasonal location of Sharp-tailed grouse relative to density of cover, in treated and untreated sites. 

Other factors to be measured include slope, aspect, elevation, temperature, and timing and intensity of fire. Efforts will be made to assure the control and treatment sites are comparable in size and that there are adequate replicates. The length of the study needs to be sufficient to detect an effect of treatment, at least 3 years, but optimally 6 – 7 years.

Task 2.f. Develop comprehensive management plan with a Monitoring and Evaluation component for incorporating prescribed burning to enhance and restore sharp-tailed grouse and mule deer habitat on the Sinlahekin.

Methods: Analysis of findings from testing the hypothesis will define elements of a comprehensive management plan.

Task 2.g. Publish and disseminate results of study.

Methods: Findings will be synthesized and submitted to a peer-reviewed scientific journals and made available to all resource management agencies, tribes, universities, and private citizens through web based electronic mail.  

Objective 3. Implement comprehensive management plan for incorporating prescribed burning to enhance and restore sharp-tailed grouse habitat on the Sinlahekin.

Task 3.a. Find funding source to implement plan.

Objective 4. Monitor and evaluate effectiveness of comprehensive management plan for sharp-tailed grouse and mule deer habitat on the Sinlahekin Wildlife Area

Task 3.a. Implement monitoring and evaluation based on protocol developed from experiment.

Methods: Specific monitoring and evaluation techniques will be developed as part of the experimental design. Long-term monitoring will continue as part of the management of the Sinlahekin Wildlife Area ranging from an annual basis to a 5 year basis.

Monitoring is a tool for detecting change and identifying problems in the early stages before they become obvious or a crisis.  If detected early, problems can be addressed while cost effective solutions are still available.  For example, an invasive weed species is much easier to eradicate/control at the initial stages than attempting to eradicate it once established.  Monitoring is also critical for measuring management success. Good monitoring can demonstrate that management strategies are working and provide evidence supporting the continuation of management.  Conversely, monitoring can also show a need to change current management strategies.

Monitoring is a key component of “adaptive management,” in which monitoring measures progress towards or away from meeting management goals and objectives and provides evidence to continue or change current management strategies (Ringold et al. 1996).    In practice, most monitoring measures change or condition of the resource whether it is a plant community, or a wildlife species. If objectives are being met, management is considered effective. 
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The adaptive management cycle consists of four basic steps:

1. Resource objectives are developed to describe the desired condition.

2. Management is designed to meet the objectives, or existing management is continued.

3. The response of the resource is monitored to determine if the management objective has been met.

4. Management is adapted (changed) if objectives are not reached.

Monitoring, as part of the adaptive management cycle, has two primary components. The first is that monitoring is driven by management objectives.  What is measured, how it is measured, and how often it is measured are defined by how an objective is described.  The objective describes the desired condition.  Management is designed to meet the objective.  Monitoring is designed to determine if the objective is met.  Objectives form the foundation of the project.  

The second component is that monitoring is only initiated if opportunities for management change exist.  If no alternative management options are available, expending resources to monitor something is almost futile. For example, since vegetation management (with exception of weed control measures) on shallow lithosols soils is impractical, it is not wise to use limited monitoring resources on these areas (this does not preclude general plant community inventories). In such cases, monitoring resources should be directed towards opportunities where management solutions are available.

Measuring change over time is the main characteristic of monitoring, but change can be measured as trend studies, baseline studies, long-term ecological studies, and inventories as well. Monitoring on WDFW Wildlife Areas is tied to management objectives and includes plant community surveys similar to those conducted in conjunction with the baseline HEP analysis. 

WDFW wildlife area staff, Vegetation Management Team personnel, and volunteers on a periodic basis will accomplish basic monitoring on wildlife areas. M&E protocols and techniques are subject to change as new information becomes available. The following four monitoring surveys will be conducted:

1. HEP surveys (five year intervals)

2. General cover type/vegetation surveys (five year intervals)

3. Site specific enhancement and maintenance activity surveys (one to five year intervals)

4. Wildlife species response/trend surveys (one to three year intervals)

Monitoring falls under two general categories i.e., habitat monitoring and resource monitoring. Replicating HEP surveys is an example of habitat monitoring which describes how well an activity meets the objectives or management standards for a particular cover/habitat type. “Optimum” (1.0) habitat suitability for each HEP model variable is the standard against which the effectiveness of management is measured.  

In contrast, resource monitoring focuses on vegetation and/or wildlife and describes some aspect such as height, percent cover, density, frequency, population characteristics, and/or species response. Both general cover type/vegetation surveys and monitoring of site specific enhancement and maintenance activities are examples of resource monitoring.

g. Facilities and equipment
This project will use the established and existing support structure of WDFW. The WDFW has offices, living quarters, trucks, equipment, personnel, and much of the necessary facilities and equipment to successfully accomplish this project as part of its larger, ongoing wildlife management activities (see other proposals for ongoing work activities). In addition, the WDFW has computers with baseline GIS data layers that will support development of the necessary GIS habitat models for Mule deer and Sharp-tailed grouse.
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N
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N
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N

Winterhalder, Keith. 1990. The trigger-factor approach to the initiation of natural regeneration of plant communities on industrially-damaged lands at Sudbury, Ontario. In: Hughes, H. Glenn; Bonnicksen, Thomas M., eds. Restoration '89: the new management challenge: Proceedings, 1st annual meeting of the Society for Ecological Restoration; 1989 January 16-20; Oakland, CA. Madison, WI: The University of Wisconsin Arboretum, Society for Ecological Restoration: 215-226.
N

Wright, H. A. and A. W. Bailey. 1982. Fire ecology: United States and Southern Canada. John Wiley & Sons, New York, New York.
N

Youngblood, Andrew P. 1981. Aspen community type classifications in the Intermountain West. In: DeByle, Norbert V., ed. Symposium proceedings--situation management of two Intermountain species: aspen and coyotes. Volume 1. Aspen; 1981 April 23-24; Logan, UT. Logan, UT: Utah State University, College of Natural Resources: 40-57.
N
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Michael A. Schroeder is a Research Scientist with the Washington Department of Fish and Wildlife specializing in grouse. He has studied Sharp-tailed grouse in North Central Washington since 1992 and is the leading expert on Sharp-tailed grouse in Washington State. His research has entailed radio-marking Sharp-tailed grouse and monitoring their movements and habitat use in Okanogan, Douglas and Lincoln Counties of North Central Washington.

Resume – Dr. Michael Allen Schroeder
                 Washington Department of Wildlife
                 P. O. Box 1077, Bridgeport, Washington 98813

                 (509) 686-2692

                 e-mail: schromas@dfw.wa.gov


EDUCATION
Colorado State University, Fort Collins, Colorado 80523


1986‑90

Doctor of Philosophy: Wildlife Biology






Honors: Research Assistantship
Dissertation: Movement and dispersion of greater prairie-chickens in northeastern Colorado
University of Alberta, Edmonton, Alberta T6G 2E9




1981‑85

Master of Science: Zoology






Honors: Teaching and Research Assistantships, Boreal Institute for Northern Studies Grant
Thesis: Aspects of spruce grouse behaviour during the brood period, fall and spring phases of dispersal, and migration
Texas A&M University, College Station, Texas 77843



1976‑80

Major: Wildlife Ecology







EMPLOYMENT
Upland Bird Research Biologist




1992-Present

Washington Department of Wildlife, 600 Capitol Way North, Olympia, Washington 98501

Supervisor:  Mr. John Pierce ([360] 902-2162)

·
Researched the movement and habitat use of sage grouse and sharp-tailed grouse

Wildlife Research Technician I




1991

Colorado Division of Wildlife, 317 West Prospect, Fort Collins, Colorado 80526

Supervisor:  Dr. Clait E. Braun ([303] 484-2836)

·
Researched the movement and habitat use of greater prairie-chickens

·
Researched the survival and movement of band-tailed pigeons and mourning doves

Research Associate




1991

Colorado Cooperative Fish and Wildlife Research Unit, Colorado State University, Fort Collins, Colorado 80523

Supervisor:  Dr. Clait E. Braun ([303] 484-2836)

·
Researched the movement and habitat use of greater prairie-chickens

·
Researched the survival and movement of band-tailed pigeons and mourning doves

Research Assistant




1986‑90

Department of Fishery and Wildlife Biology, Colorado State University, Fort Collins, Colorado 80523

Supervisors:  Dr. Clait E. Braun ([303] 484-2836) and Dr. Gary C. White ([303] 491‑6678)

·
Researched the movement and habitat use of greater prairie-chickens

·
Taught seminar course and occasional classes in Population Dynamics and Wildlife Management


PROFESSIONAL ORGANIZATIONS AND CONFERENCES
The Wildlife Society (1979-Present)

Cooper Ornithologists' Society (1982-Present)

Wilson Ornithological Society (1982-Present)

American Ornithologists' Union (1982-Present)

Society for Conservation Biology (1991-Present)


REFEREED PUBLICATIONS
Schroeder, M. A., and R. K. Baydack.  2001.  Predation and the management of prairie grouse.  Wildl. Soc. Bull.  In press.

Schroeder, M. A., D. W. Hays, M. A. Murphy, and D. J. Pierce.  2000.  Changes in the distribution and abundance of Columbian sharp-tailed grouse in Washington.  Northwest Naturalist 81:95-103.

Schroeder, M. A., D. W. Hays, M. F. Livingston, L. E. Stream, J. E. Jacobson, and D. J. Pierce.  2000.  Changes in the distribution and abundance of sage grouse in Washington.  Northwest Naturalist 81:104-112.

Connelly, J. W., M. A. Schroeder, A. R. Sands, and C. E. Braun.  2000.  Guidelines for management of sage grouse populations and habitat.  Wildl. Soc. Bull.  In press.

Schroeder, M. A., J. R. Young, and C. E. Braun.  1999.  Sage grouse.  In The birds of North America, No. 425 (A. Poole and F. Gill, eds.).  The Birds of North America, Inc., Philadelphia, PA.  28pp.

Giesen, K. M., and M. A. Schroeder.  1999.  Population status and distribution of greater prairie chickens in Colorado.  Pages 99-104 in The greater prairie chicken: a national look (W. D. Svedarsky, R. H. Hier, and N. J. Silvy, eds.).  University of Minnesota, Minneapolis.

Schroeder, M. A.  1997.  Unusually high reproductive effort by sage grouse in a fragmented habitat in north-central Washington.  Condor 99:933-941.

Schroeder, M. A., and C. E. Braun.  1993.  Movement and philopatry of band-tailed pigeons captured in Colorado.  J. Wildl. Manage. 57:103-112.

Schroeder, M. A., and C. E. Braun.  1993.  Partial migration in a population of greater prairie-chickens in northeastern Colorado.  Auk 110:21-28.

Schroeder, M. A., and L. A. Robb.  1993.  Greater prairie-chicken.  In The birds of North America, No. 36 (A. Poole, P. Stettenheim, and F. Gill, Eds.).  Philadelphia: The Academy of Natural Sciences; Washington, DC: The American Ornithologists' Union.

Schroeder, M. A., and G. C. White.  1993.  Movement by female greater prairie-chickens in relation to lek location: evaluation of the hotspot hypothesis of lek evolution.  Behav. Ecol. In Press.

Schroeder, M. A., and C. E. Braun.  1992.  Greater prairie-chicken attendance at leks and stability of leks in Colorado.  Wilson Bull.  104:273-284.

Schroeder, M. A., K. M. Giesen, and C. E. Braun.  1992.  Use of helicopters for estimating numbers of greater and lesser prairie-chicken leks in eastern Colorado.  Wildl. Soc. Bull.  20:106-113.

Schroeder, M. A.  1991.  Movement and lek visitation by female greater prairie-chickens in relation to predictions of Bradbury's female preference hypothesis of lek evolution.  Auk.  108:896-903.

Schroeder, M. A., and C. E. Braun.  1991.  Walk-in traps for capturing greater prairie-chickens on leks.  J. Field Ornithol.  62:378-385.

Schroeder, M. A., and D. A. Boag.  1991.  Spruce grouse populations in successional lodgepole pine.  Ornis Scand.  22:186-191.

Boag, D. A., and M. A. Schroeder.  1991.  Spruce grouse.  In The birds of North America, No. 5 (A. Poole, P. Stettenheim, and F. Gill, Eds.).  Philadelphia: The Academpy of Natural Sciences; Washington, DC: The American Ornithologists' Union.

Schroeder, M. A., and D. A. Boag.  1989.  Evaluation of a density index for territorial male spruce grouse.  J. Wildl. Manage.  53:475-478.

Schroeder, M. A., and D. A. Boag.  1987.  Dispersal in spruce grouse: Is inheritance involved?  J. Anim. Behav.  36:305-307.

Boag, D. A., and M. A. Schroeder.  1987.  Population fluctuations in spruce grouse: what determines their numbers in spring?  Can. J. Zool.  65:2430-2435.

Schroeder, M. A.  1986.  The fall phase of dispersal in juvenile spruce grouse.  Can. J. Zool.  64:16-20.

Schroeder, M. A.  1986.  A modified noosing pole for capturing grouse.  No. Am. Bird Bander  11:42.

Schroeder, M. A.  1985.  Behavioral differences of female spruce grouse undertaking short and long migrations.  Condor  87:281-286.

Schroeder, M. A., and D. A. Boag.  1985.  Behavior of spruce grouse broods in the field.  Can. J. Zool.  63:2494-2500.

Boag, D. A., S. G. Reebs, and M. A. Schroeder.  1984.  Egg loss among spruce grouse inhabiting lodgepole pine forests.  Can. J. Zool.  62:1034-1037.


NON-REFEREED PUBLICATIONS
Schroeder, M. A., and C. E. Braun.  1992.  Seasonal movement and habitat use by greater prairie-chickens in northeastern Colorado.  Colorado Div. Wildl., Spec. Rep. 68.  44pp.

Schroeder, M. A.  1989.  Movement and lek visitation by female greater prairie-chickens: a test of the female preference hypothesis for lek evolution.  J. Colo.-Wyo. Acad. Sci.  21:23.

Dr. Rodney D. Sayler, is an associate professor and avian ecologist in the Department of Natural Resource Sciences at Washington State University where he teaches and conducts research in the areas of wildlife conservation biology and restoration ecology.  Previously, he was Director of the Institute for Ecological Studies at the University of North Dakota.  Rod has over 20 years experience in conducting wildlife investigations for state and federal agencies, has published extensively on wildlife ecology in peer-reviewed journals, and has an ongoing research program on wildlife in the Pacific Northwest and shrub steppe ecosystems (see http://classes.nrs.wsu.edu/nrs450/Instructor.html).

Resume – Dr. Rodney D. Sayler

Associate Professor / Wildlife Scientist

Department of Natural Resource Sciences

Washington State University

Pullman, WA 99164-6410

PH: (509) 335-6167

FX: (509)335-7862

EM: rdsayler@wsu.edu

Education:

B.S. WILDLIFE - University of Minnesota, St. Paul, Minnesota

M.S. WILDLIFE - University of Minnesota, St. Paul, Minnesota

Ph.D. BIOLOGY (Ecology emphasis) - University of North Dakota, Grand Forks

Research Interests:

Avian population biology and behavioral ecology; wildlife conservation biology; restoration ecology and management of shrub steppe and Palouse Prairie ecosystems (one of North America's most endangered grasslands); human dimensions of resource conservation

Professional Experience:

1997-2000
Associate Professor/Wildlife Scientist, Washington State University

1991-1996
Assist. Professor/Wildlife Scientist, Washington State University

1982-1991
Director, Institute for Ecological Studies, Univ. of North Dakota

1977-1981
Research Associate, Delta Waterfowl & Wetlands Research 


Station, Manitoba, Canada

1977-1981
Teaching/Research Assistant, Department of Biology, Univ. of North 


Dakota

1976
Webster Fellow, Delta Waterfowl and Wetlands Research Station, 


Manitoba, Canada

Current and Recent Projects:

Population status and habitat ecology of the Pygmy rabbit on Sagebrush Flat in fragmented shrub-steppe of eastern Washington

Establishment of a native plant propagation facility at Washington State University to support restoration of Palouse Prairie and shrub-steppe ecosystems

Response of avian communities to wetland restoration (near Moses Lake)

Cormorant depredation on stock fish in eastern Washington

Public attitudes towards potential reintroduction of gray wolves to the Olympic Peninsula

Selected Recent Publications:

Witmer, G.W., Martin, S.K., and R.D. Sayler. 1998. Conservation of large carnivores in the Interior Columbia River Basin: issues and critical environmental factors. Gen. Tech. Rep. PNW-GTR-420. Portland, OR: U.S. Dept. of Agriculture, Forest Service, Pacific Northwest Research Station. 51pp.

Sayler, R.D. and M.A. Willms. 1997. Brood ecology of Mallards and Gadwalls nesting on islands in deep-water reservoirs. J. Wildl. Manage. 61:808-815.

Creighton, J.H., R.D. Sayler, J.E. Tabor, and M.J. Monda. 1997. Response of avian communities to wetland excavation in eastern Washington. Wetlands 17:216-227.

Sayler, R.D. 1996. Behavioral interactions among brood parasites with precocial young: Redheads and Canvasbacks on the Delta Marsh. Condor 98:801-809.

Sayler, R.D. and S.K. Martin. 1995. Forest ecosystem management and wildlife in the Blue Mountains. Pp. 243-284. In: R. Jaindal and T. Quigley, eds. Sustaining the Land, People and Economy of the Blue Mountains: a synthesis of our knowledge. American Forests, Washington, D.C.

Sayler, R.D. 1992. Ecology and evolution of brood parasitism in waterfowl. Pp. 290-322 In: Ecology and Management of Breeding Waterfowl (B.D.J. Batt et al., eds.) University of Minnesota Press, Minneapolis.

Dale Swedberg, is a Wildlife Area Manager with the Washington Department of Fish and Wildlife responsible for operation and management of the 14,000 acres Sinlahekin Wildlife Area. He has worked for the Department of Fish and Wildlife for 25+ years.

RICHY JOE HARROD – is a fire ecologist with the USDA Forest Service. He has an extensive background in botany and fire ecology. He has numerous peer-reviewed publications as well as technical bulletins and proceedings publications. 

Resume - Richy Joe Herrod

Okanogan-Wenatchee National Forests

215 Melody Lane

Wenatchee, WA  98801

(509) 664-2724 or (509) 669-9043
WORK EXPERIENCE:

Fire Ecologist; July, 2000 to present

USDA Forest Service, Wenatchee, Washington

Responsibilities:  Fire ecology program manager for the Okanogan-Wenatchee National Forests.  My duties are varied and include the following program areas:  prescribed fire plan oversight and coordination, cohesive fuels strategy development and coordination, dry forest restoration coordination, watershed analysis development and review, Forest level fire management plan development, public education and awareness, national fire and fire surrogates study coordination, fire research and monitoring coordination, and BC Forest Service coordination.  I coordinate all fire and forest restoration research and monitoring between the Forest Service and Pacific Northwest Research Station for federal lands east of the Cascades that span from the Yakima Indian Reservation to the Canadian border.  I support the 7 ranger districts in the implementation of prescribed fire for resource benefit.  I supervise up to 6 individuals during the field season.

District Ecologist; April, 1991 to July, 2000 

USDA Forest Service, Leavenworth, Washington
Responsibilities:  I was the plant program manager for the Leavenworth Ranger District.

Duties included developing standards and guidelines for threatened, endangered and sensitive plant species surveys, carrying out these surveys in project areas, and writing biological evaluations.  I was also the noxious weed coordinator.  I worked part-time at the Forestry Sciences Laboratory designing and carrying out research projects dealing with rare plants, forest ecology, and ecosystem management.  I was a key member of watershed and late-successional reserve assessment teams, which developed methodologies for sampling and analyzing vegetation at the landscape scale.  I worked on Forest and Regional landscape analysis projects, including interpreting science findings from the Interior Columbia Basin Ecosystem Management Project for field units within the Basin.  I supervised as many 12 individuals during the field season.

Part-time Biology Instructor; Sept., 1991 to June, 1997

Wenatchee Valley College, Wenatchee, Washington

Responsibilities:  I was the instructor for evening Intro. to Plant Taxonomy.  I also taught Biology 101 and Environmental Life Sciences in 1992 and 1993.

Botanical Consultant; May, 1990 to February, 1991

Bellingham Parks and Recreation
Responsibilities:  Identified plants from wetland areas.

Botanist; June through September, 1990

United States Forest Service, Winthrop, Washington
Responsibilities:  I identified plants for the "old growth" project and grizzly bear habitat evaluation project.  I also surveyed for sensitive plant species in proposed timber sale areas and then developed biological evaluations for the sales. 

PUBLICATIONS AND STUDENT PROJECTS ADVISED:

Peer Reviewed Publications:

Ellis, M.W., R.J. Taylor, and R.J. Harrod.  1999. The reproductive biology and host specificity of Orobanche pinorum Geyer (Orobanchaceae).  Madroño 46(1): 7-12.

Aagaard, J.E., R.J. Harrod, and K.L. Shea.  1999.  Genetic variation among populations of the rare clustered lady-slipper orchid (Cypripedium fasciculatum) from Washington State.  Natural Areas Journal 19: 234-238.

Harrod, R.J. and R.L. Everett.  1999.  Characteristics and dispersal of Cypripedium fasciculatum (Orchidaceae) seeds.  Douglasia Occasional Papers 7(1): 29-36.

Harrod, R.J., L.M. Malmquist, and R.L. Carr.  1999.  A review of the taxonomic status of Hackelia venusta (Boraginaceae).  Rhodora 101(905): 16-27.

Harrod, R.J., B.H. McRae, W.E. Hartl.  1999.  Historical stand reconstruction in ponderosa pine forests to guide silvicultural prescriptions.  Forest Ecology and Management 114: 433-446.

Harrod, R.J. and R.J. Taylor.  1998.  Vegetation of the Noisy Creek watershed.  Douglasia Occasional Papers 6(1): 59-68.

Harrod, R.J., W.L. Gaines, R.J. Taylor, R. Everett, T. Lillybridge and J.D. McIver.  1996.  Biodiversity in the Blue Mountains.  In:  T. Quigley and R. Jaindl (eds.)  Search for a Solution - sustaining the land, people and economy of the Blue Mountains.  American Forests, Publ. Co.

Harrod, R.J., R.J. Taylor, W.L. Gaines, T. Lillybridge, and R. Everett.  1996.  Noxious weeds in the Blue Mountains.  In:  T. Quigley and R. Jaindl (eds.) Search for a Solution - sustaining the land, people and economy of the Blue Mountains.  American Forests, Publ. Co.

Jaindl, R.G., T.M. Quigley, and R.J. Harrod.  1996.  Forest health issues and resources of the Blue Mountains. In:  T. Quigley and R. Jaindl (eds.) Search for a Solution - sustaining the land, people and economy of the Blue Mountains.  American Forests, Publ. Co.

Harrod, R.J. and R.J. Taylor.  1995.  Reproduction and pollination biology of Centaurea and Acroptilon species, with emphasis on C. diffusa.  Northwest Science 69(2): 97-105.

Taylor, R.J., T.S. Patterson, R.J. Harrod.  1994.  Systematics of Mexican spruce - revisited.  Systematic Botany 19(1): 47-59.

Proceedings Publications and Technical Reports:

Harrod, R.J.  2001.  Restoring fire-maintained ponderosa pine forest structure:  effects of land allocations.  Proceedings of the Management of Fire Maintained Ecosystems Workshop, May 23-24, 2000.  Whistler, BC, Canada.  Pp. 24-28.

Gaines, W.L. and R.J. Harrod.  1999.  The integration of ecological and biological concepts in forest reserve assessments.  In: J.E. Cook and B.P. Oswald (comp.) Proceedings of the First Biennial North American Forest Ecology Workshop, June 24-26, 1997.  Raleigh, NC.  Pp. 27-50.

Gaines, W.L., R.J. Harrod, and J.F. Lehmkuhl.  1999.  Monitoring biodiversity: quantification and interpretation.  PNW-GTR-443.  USDA, Forest Service, Pacific Northwest Region, Portland, Or.  27p.  

Harrod, R.J., W.L. Gaines, W.E. Hartl, and A.E. Camp.  1998.  Estimating historic snag density in dry forests east of the Cascade Range.  PNW-GTR-428.  USDA, Forest Service, Pacific Northwest Region, Portland, Or.  16p.

Harrod, R.J., D.E. Knecht, E.E. Kuhlmann, M.W. Ellis, and R. Davenport.  1997.  Effects of the Rat and Hatchery Creek Fires on four rare plant species.  Proceedings  of the Fire Effects on Threatened and Endangered Species and Habitats Conference, 1995. Coeur d'Alene, Id.

Harrod, R.J.  1994.  Practices to reduce and control noxious weed invasion.  In:  Everett, R.L., comp.  Eastside forest ecosystem health assessment-Volume IV:  Restoration of stressed sites, and processes.  PNW-GTR-330.  USDA, Forest Service, Pacific Northwest Research Station, Portland, Or. p. 47-49.

Newsletters/Book Reviews:

Harrod, R.J.  1996.  Biological control of diffuse and spotted knapweed.  Chelan County Conserv. Distr. Newsletter 1(16): 5.

Harrod, R.J. and R.J. Taylor.  1995.  Pollination ecology of four knapweeds.  Knapweed Newsletter (WSU Cooperative Extension) 9(2): 1.

Harrod, R.J. and R.J. Taylor.  1995.  Reproductive biology of four knapweeds.  Knapweed Newsletter (WSU Cooperative Extension) 9(2): 1-2.

Harrod, R.J.  1995.  1994 Chelan County wildfires: a perspective.  Douglasia 19(1):  6-7, and 19(2): 8.

Harrod, R.J.  1993.  Book review:  Sagebrush country: a wildflower sanctuary.  Northwest Science 67(3): 214.

Science Meeting Abstracts:

Companiytsev, V. and R.J. Harrod.  1994.  Preliminary ecological observations of Urophora affinis.  Northwest Science 68(2): 121.

Ellis, M., R.J. Taylor and R.J. Harrod.  1994.  Autogamy in Orobanche pinorum.  Northwest Science 68(2): 123.

Gaines, W.L. and R.J. Harrod.  1994.  Watershed analysis for wildlife species.  Northwest Science 68(2): 125.

Harrod, R.J.  1994.  Characteristics and dispersal of Cypripedium fasciculatum seeds.  Northwest Science 68(2): 129.

Harrod, R.J. and D.E. Knecht.  1994.  Preliminary observations of the reproductive ecology of Cypripedium fasciculatum.  Northwest Science 68(2): 129.

Harrod, R.J.  1993.  Preliminary observations on seed dispersal and seed production of Cypripedium fasciculatum.  Northwest Science 67(2): 131.

Harrod, R.J.  1992.  Rare plants of the Wenatchee Mountains, Washington. Northwest Science 66(2): 121.

Harrod, R.J. and R.J. Taylor.  1992.  Vegetation of the Noisy Creek Watershed.   Northwest Science 66(2): 121.

Harrod, R.J. and R.J. Taylor.  1991.  Pollination ecology of Centaurea diffusa Lam. (Compositae).  Northwest Science 65(2): 76.

Taylor, R.J. and R.J. Harrod.  1991.  The effectiveness of Urophora affinis and U. quadrifasciata in reducing seed production in knapweed species.  Northwest Science 65(2): 75.

Science Meeting Presentations, Abstracts Not Published:

Harrod, R.J. and S. Reichard.  2000.  Fire and invasive species within the temperate and boreal coniferous forest of western North America.  Fire Conference 2000:  the first national congress on fire ecology, prevention and management.  San Diego, CA.

Harrod, R.J. and W.E. Hartl.  1995.  Watershed analysis for forest vegetation.  Annual Meeting of the Northwest Scientific Association, Idaho Fall, ID.

Harrod, R.J. and E.E. Kuhlmann.  1996.  Research and management of Hackelia venusta.  Annual Meeting of the Northwest Scientific Association, Tacoma, WA.

Kuhlmann, E.E. and R.J. Harrod.  1996.  Establishment of trial populations of Hackelia venusta.  Annual Meeting of the Northwest Scientific Association, Tacoma, WA.

Kuhlmann, E.E. and R.J. Harrod.  1996.  Effects of fire on Iliamna longisepala.  Annual Meeting of the Northwest Scientific Association, Tacoma, WA.

Knecht, D. and R.J. Harrod.  1996.  Population trends and habitat characteristics of Cypripedium fasciculatum in the Cascade Range.  Annual Meeting of the Northwest Scientific Association, Tacoma, WA.

Articles Accepted (in press):
Kuhlmann, E.E. and R.J. Harrod.  (in press).  Effects of fire on Iliamna longisepala.  Proceedings  of the Fire Effects on Threatened and Endangered Species and Habitats Conference, 1997. Coeur d'Alene, Id.

Harrod, R.J. and S. Reichard.  (in press).  Fire and invasive species within the temperate and boreal coniferous forest of western North America.  Proceedings of the Tall Timbers Station.

Graduate Student Projects Advised:
Douglas Eitemiller.  (yet to be completed)  Fire effects on soils and vegetation within the Hatchery Complex fires.  M.S. Thesis.  Central Washington University.

Devin Malkin.  (yet to be completed).  Evaluation of the conservation status and effects of rock climbing on Silene seelyi.  M.S. Thesis.  University of Washington.

Tracy Fuentes.  (yet to be completed).  Comparison of genetic diversity of seed banks and existing populations.  M.S. Thesis.  Arizona State University.

Brenda Lundberg.  (yet to be completed).  The response of dalmatian toadflax to management fire.  M.S. Thesis.  Western Washington University.

Barbara Swanson.  2000.  Preburn mechanical thinning, fuels reduction, and fire effects on ponderosa pine forests of the Cascade Mountains, Washington.  M.S. Thesis.  Western Washington University.

Mara McGrath.  1999.  Environmental changes and understory responses to a prescribed burn in the eastern Cascade Mountains, Washington.  M.S. Thesis.  Western Washington University.

Tania Schoennagel.  1997.  Native plant response to high-intensity fire and seeding of non-native grasses in an Abies grandis forest on the Leavenworth District of the Wenatchee National Forest. M.S. Thesis.  University of Wisconsin-Madison.

Knecht, D.E. 1996. The reproductive and population ecology of Cypripedium fasciculatum (Ochidaceae) throughout the Cascade Range. Masters Thesis. Central Washington University, Ellensburg, Wa.

Mark Ellis.  1995.  Morphology and reproductive biology of Orobanche pinorum (Orobanchaceae).  M.S. Thesis.  Western Washington University.

Ellen Kuhlmann.  1994.  Effects of disturbance on understory species in a Pinus ponderosa forest in the north central Cascades.  M.S. Thesis.  Western Washington University.

Alan Yen.  1993.  Morphological and allozymic studies of the putative hybrid orgin of Carex proposita Mack.  M.S. Thesis.  University of Washington.

Senior Theses Advised:
Kris Rhode and Scott Rash.  1995.  Lichen recolonization in the burn zones of Icicle Creek Canyon, Wenatchee National Forest.  The Evergreen State College.

Clinton Brown.  1995.  A presence or absence of American marten in a post-fire, late-successional environment.  University of Washington.

Jan Aagaard.  1993.  Genetic variation among populations of the rare clustered lady-slipper orchid (Cypripedium fasciculatum) from Washington State.  St Olaf College, MN.

Dale Swedberg, is a Wildlife Area Manager with the Washington Department of Fish
Resume – Dale Swedberg

Wildlife Area Manager

Sinlahekin Wildlife Area

P.O. Box C

Loomis, WA 98827

Phone: (509)223-3358 voice & FAX

e-mail: swedbdas@dfw.wa.gov
Education:
1.
BS Wildlife Biology, Washington Sate University, Pullman, WA – 1972

2.
MS Environmental Science –Wildlife Biology option, Washington State University, Pullman, WA - 1981
Research Interests:
Applied research involving ecosystem restoration based on re-establishment of documented historical forces, i.e., fire, that influenced the evolution of plant communities and the wildlife dependent thereon.

Developing management plans/models for application in ecosystem restoration.

Developing long-term solutions for long-term problems.
Professional Experience:

a.
Wildlife Area Manager
1997 – present



Wildlife Area Management – Sinlahekin Wildlife Area

b.
Wildlife Agent

1985 – 1997



Wildlife Law Enforcement 

c.
Wildlife Control Agent
1979 - 1985



Wildlife Damage Management


d.
Biologist-I-Game

1977 - 1979



Columbia Basin Wildlife and Irrigation Project

e.
Fish and Game Tech Aide
1976-1976



Columbia Basin Wildlife and Irrigation Project

Publication:
Brady, G.L., J. Danielson, B. Overly, J. Skriletz and D. Swedberg. 1986. Washington State Trapper 

Education Manual. 154 pp.
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