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Section 3. Project description

a. Abstract 
This project will provide both the necessary information and a quantitative process to develop a water management plan for Grays Lake, a unique palustrine wetland system in the Snake Headwaters Subbasin of Idaho.  The goals of the water management plan are to restore wildlife habitat, enhance wildlife production, and protect sensitive species, while at the same time protecting the rights and interests of the Shoshone Bannock Tribes, riparian landowners, and the U.S. Fish and Wildlife Service.  To accomplish these goals, this project will focus on developing a Decision Support System to enhance the abiotic and biotic requirements of key wetland species, including two species identified as sensitive by the Idaho Department of Fish and Game (IDFG): the trumpeter swan (Cygnus buccinator) and Yellowstone cutthroat trout (Oncorhynchus clarki bouvieri), as well as muskrats (Ondatra zibethicus).  The objectives of this proposal were developed through the collaboration of representatives of the following private and public entities: Shoshone-Bannock Tribes; The Trumpeter Swan Society; The Intermountain West Joint Venture; Idaho Soil Conservation Commission; Idaho Office of Species Conservation; Idaho Department of Fish and Game; Idaho Department of Environmental Quality; Idaho Water District 01; U.S. Department of Agriculture, Natural Resources Conservation Service; and the U.S. Department of Interior, and Grays Lake National Wildlife Refuge. The U.S. Geological Survey’s Biological Resources Division developed a plan to use a Decision Support System to model wetland function and poulation responses to different management regimes.  Representatives from several of these groups will continue to serve in an oversight role throughout this project, and will actively continue to seek funding to achieve the objectives of the project.  Because of the complexity of private and public issues and interests addressed by this proposal, it will be necessary to foster  and maintain a collaborative approach among responsible governments, agencies, private landowners, and resource advocacy groups.

b. Technical and/or scientific background
Grays Lake is located at the southern end of the Willow Creek hydrologic cataloging unit in the Snake Headwaters Subbasin of the Upper Snake Ecological Province (Figure 1).  This “lake” is actually a palustrine wetland system dominated by persistent emergent vegetation.  It occupies a valley that ranges from 6,384 to 6,920 feet in elevation in the transitional zone between the Northern Basin and Range and Middle Rocky ecoregions (Omernik 1987).  Averaging four miles from east to west and ten miles from north to south, Grays Lake encompasses 22,000 acres of freshwater marsh bordered by more than 10,000 acres of wet meadow. 
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Figure 1. The location of Grays Lake relative to the Willow Creek and Blackfoot
River hydrologic cataloging units, the Snake Headwaters Subbasin,
and the Upper Snake Ecological Province.





Historically, the expansive wetlands of Grays Lake has made it one of the most significant waterfowl production areas in the Rocky Mountains.  It is renowned as the single most important nesting area for greater sandhill cranes (Grus canadensis tabida) in North America.  From 1975 to 1989, sandhill cranes at Grays Lake served as surrogate parents in a cross-fostering study of whooping cranes (Grus americana), a species that is listed under the federal Endangered Species Act as an experimental/non-essential population.  The list of vertebrate species observed in Grays Lake basin includes 199 species of birds, 20 species of mammals, seven species of reptiles, and four species of amphibians (USGS 2001).  Of 120 bird species that breed at Grays Lake, 40 are dependent on wetland habitat.  Because of its wetland communities, Grays Lake has been listed by the Idaho Department of Fish and Game’s Conservation Data Center as a conservation site “of high ecological quality” that may be used as a reference area for 15 riparian and wetland plant associations (Jankovsky-Jones et al. 1999).

Although the bald eagle (Haliaeetus leucocephalus) is the only species found in the Grays Lake basin that is listed under the Endangered Species Act, at least 32 animals and plants are listed as species of special concern by the State of Idaho (Table 1).  Species of special concern are defined as species native to Idaho that are either low in numbers, limited in distribution, or have suffered significant habitat losses (IDFG 2001).  The U.S. Fish and Wildlife Service (USFWS) was recently petitioned to list two of the species shown in Table 1 as threatened under the Endangered Species Act.  In February 2001, the Service concluded that a petition to list the Yellowstone cutthroat trout (Oncorhynchus clarki bouvieri) did not provide substantial biological information to indicate that listing was warranted (USFWS 2001).  A petition for listing the Greater Yellowstone, or Tri-state, population of trumpeter swans (Cygnus buccinator) was submitted to the USFWS in 2000.  Because the USFWS did not issue a 90-day or one-year response to the petion, a lawsuit was filed against the agency in October 2001 (Shea 2001). 

	Table 1.  Vertebrate species and wetland plants occurring in Grays Lake basin that are listed as species of special concern by the Idaho Department of Fish and Game.1

	
	Common Name
	Scientific Name

	Fish
	Yellowstone cutthroat trout
	Oncorhynchus clarki bouvieri

	
	
	

	Amphibians
	Northern leopard frog
	Rana pipiens

	
	Western toad
	Bufo boreas

	
	
	

	Birds
	Eared grebe2
	Podiceps nigricollis

	
	Western grebe2
	Aechmophorus occidentalis

	
	American white pelican
	Pelecanus erythrorhynchos

	
	Double-crested cormorant
	Phalacrocorax auritus

	
	Black-crowned night heron2
	Nycticorax nycticorax

	
	Snowy egret
	Egretta thula

	
	Cattle egret
	Bubulcus ibis

	
	White-faced ibis2
	Plegadis chihi

	
	Trumpeter swan2
	Cygnus buccinator

	
	Common goldeneye
	Bucephala clangula

	
	Barrow’s goldeneye2
	Bucephala islandica

	
	Bald eagle
	Haliaeetus leucocephalus

	
	Northern goshawk2
	Accipiter gentilis

	
	Ferruginous hawk2
	Buteo regalis

	
	Peregrine falcon
	Falco peregrinus anatum

	
	Columbian sharp-tailed grouse2
	Tympanuchus phasianellus columbianus

	
	Whooping crane
	Grus americana

	
	Long-billed curlew2
	Numenius americanus

	
	Franklin’s gull2
	Larus pipixcan

	
	Ring-billed gull
	Larus delawarensis

	
	California gull
	Larus californicus

	
	Forster’s tern2
	Sterna forsteri

	
	Black tern2
	Chilidonias niger

	
	Great gray owl2
	Strix nebulosa

	
	Lark bunting
	Calamospiza melanocorys

	
	Common grackle
	Quiscalus quiscula

	
	
	

	Wetland plants
	Idaho sedge
	Carex parryana

	
	Red samfire 
	Salicornia rubra


1Does not include bats

2Nest within Grays Lake basin

In 1875, federal surveyors defined the boundaries of Grays Lake so land could be made available for homesteading.  The surveyors drew a meander line, presumably to represent the high water mark, and most of the area within the meander line was withdrawn from the public domain.  Homesteads on land designated as “riparian to the meander line” received patents from the federal government from 1875 to 1906 (Humpherys 1934).  The productivity of the riparian area, and a ready market for beef among gold miners in the Caribou Range immediately east of Grays Lake, combined to make cattle ranching the first important business among homesteaders in the basin (Clark 1941, as cited in USFWS 1982). 

Development of the Fort Hall Indian Irrigation Project by the federal government in the early 1900s played a major role in altering the hydrologic regime of Grays Lake.  The project was first authorized in 1894 to provide water for the irrigation of lands on the Shoshone-Bannock Reservation, which is located almost due west of Grays Lake in the Blackfoot River hydrologic cataloging unit.  But the natural direction of flow from Grays Lake is north through Grays Lake Outlet to Willow Creek, an historic tributary of the Snake River.  In 1906, Barzilla Clark,  anticipating the government’s need for water, obtained rights to the water in Grays Lake and began constructing a canal to divert it from the southwest corner of the lake to the Blackfoot River drainage.  In 1907, the federal government purchased Clarks partially constructed canal and his right to divert water from Grays Lake.  The canal, which became known as Clarks Cut, was eventually completed by the government and connected Grays Lake to the Blackfoot River drainage via Sheep and Meadow Creeks.  A dam was built at the head of Grays Lake Outlet to control natural discharge, and control works were constructed at the head of Clark’s Cut canal.  Water from Grays Lake was first diverted via Clarks Cut canal and Meadow Creek to the newly created Blackfoot Reservoir in 1924, and approximately 24,000 acre-feet of Grays Lake water was delivered to the reservoir by June 30, 1925.  

Diversion of water from the Willow Creek hydrologic unit to the Blackfoot hydrologic unit had several consequences, including: 

1. The headwaters of two hydrologic cataloging units (i.e., Willow Creek, code 17040205 and Blackfoot River, code 17040207) were connected (Figure 2), creating opportunities for fish and other aquatic organisms to migrate between these drainages.

2. The structure and function of Grays Lake was altered, resulting in a reduction in the muskrat  population, changes in plant dominance, a steady decline in waterfowl and waterbird production, and loss of cutthroat trout habitat.

3. An artificial channel (i.e., Clark’s Cut) was carved through highly erodible soil, creating a significant source of sediment in the Blackfoot River drainage (Figure 2).

4. Extensive flooding occurred on land adjacent to the small headwater streams that received discharges from the Clark’s Cut canal, causing damage to farmland, channel downcutting and streambank erosion. Complaints of damage to hay and meadow lands by landowners in the Sheep and Meadow Creek drainages were so persistant that Congress appropriated monies in 1938 and 1940 to purchase flowage easements along these streams (Anonymous 1979).

5. Remedial efforts to restrict water flowing from Clark’s Cut canal to the Meadow Creek channel exacerbated downcutting of the stream channel, resulting in a lowered water table and extensive loss of waterfowl habitat in the Goose Lake area, another historically productive waterfowl production area (Figure 2). 

6. The natural flow regime through Grays Lake Outlet and Willow Creek were substantially reduced, causing the capacities of the streams to decrease rather than increase in a downstream direction.

7. Reduction in discharge to Grays Lake Outlet probably caused a significant loss of wetlands and wildlife habitat by altering the hydrologic regime in this drainage.
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Figure 2. Location of Clark’s Cut Canal and Meadow Creek.





In order to protect wildlife and enhance waterfowl production, the U.S. Fish and Wildlife Service (USFWS) and Bureau of Indian Affairs (BIA) developed a Memorandum of Understanding in 1964 to control water levels in Grays Lake.  In 1965, the USFWS entered into a cooperative use agreement with 22 private landowners, thereby establishing the 13,000-acre Grays Lake National Wildlife Refuge (GLNWR).  In 1972, the approved Refuge boundary was expanded to 32,825 acres, though almost 15,000 of those acres remain outside the control of the Fish and Wildlife Service (USFWS 1982).

Water is managed at Grays Lake to support a variety of uses.  According to the 1990 Fort Hall Water Rights Agreement, the Shoshone-Bannock Tribes hold a surface-use right of 100,000 acre-feet per year (AFY) of water from Grays Lake.  This water is delivered via the Clark’s Cut canal and Meadow Creek to Blackfoot Reservoir, where it is subject to rediversion.  Blackfoot Reservoir, Clark’s Cut canal, and the control structures on Clark’s Cut and Grays Lake Outlet, are all part of the Fort Hall Indian Irrigation Project which is managed by the BIA on behalf of the Tribes.  Water delivery is managed indirectly by managing the water level in the lake.  Due to snowmelt runoff in spring, the water level in Grays Lake is generally high enough to flood surrounding meadows.  A water drawdown schedule, which was agreed to by the riparian landowners, the USFWS and the BIA, requires drainage of all but 0.5 foot of water from Grays Lake by June 24 each year (USFWS 1982).  This allows the riparian landowners to produce hay and gain access to grazing lands.  The lake is drawn down starting on May 10, and the standard level of 6386.0 feet is achieved each year by June 24.  The water level is generally maintained at this elevation, which leaves only the bulrush and other deep water communities with standing water.  At the lowest water elevation that can be achieved (6384.8 feet), most of the lake basin is dry (USGS 2001).

Although the pattern of annual water drawdown has remained relatively constant during the past 30 years, the cumulative effects of lower water levels in late summer has gradually become evident.  The structure and species compositions of both the emergent and submergent vegetation communities have changed, as has the ratio of water and vegetation interspersion.  These changes have become expressed by decreased reproductive success among wildlife that depend on the wetland vegetation communities for various aspects of their life histories (Mitchell 2001).

The effects of reduced water levels on the muskrat population of Grays Lake are readily apparent.  Muskrat trapping was an important source of supplemental income for many residents of the Grays Lake basin even into the 1950s.  Williams (1950) reported that 10,000 muskrats were taken by trappers in 1948, yet the 1949 winter population was more than 35,000.  Not only have muskrats been economically important to the area, they also have functioned as “ecosystem engineers” within the Grays Lake wetland complex.  By foraging on the roots of emergent vegetation, and building houses and den sites, they significantly affect hydrologic conditions and the structure and function of vegetation communities (Errington 1963).  Adequate water levels are essential to support a healthy muskrat community, which in turn creates conditions suitable for a variety of other wildlife species, particularly nesting waterfowl.  Shea and Drewien (2000) cite inadequate winter water levels as the cause of reduced numbers of muskrats at Grays Lake.  The current size of the muskrat  population at Grays Lake is unknown, but Mitchell (2001) estimates that it is about 5 percent or less of historic numbers.

Reduced reproductive success and declining local populations have been documented for several species of birds utilizing Grays Lake.  The following paragraphs contain brief summaries of the most recent data available, and include some reasons for the observed changes in population numbers (Mitchell 2001, Shea 2001).

Sandhill cranes  The number of pairs of nesting sandhill cranes increased at Grays Lake from 100 in the 1950s and 1960s to 330 in the late 1970s and early 1980s.  At the same time, the number of birds present in the resident flock increased from approximately 500 to 1,200.  By the late 1990s, the number of nesting pairs had declined to less than 250 and the total number of birds present in the flock declined to 700 (Henry 2001).  As the Grays Lake flock declined, the remaining population in the Rocky Mountain increased (Drewien 1973, USFWS 1982, Austin 1998, Henry 2001).

Reasons for the changes in sandhill crane abundance and nesting effort include reduced water levels during the nesting season, longer periods of reduced water levels during the nesting season, diminished foraging and nesting habitat conditions, predator abundance, and weather.  Lack of surface water results in less aquatic foraging habitat, and forces birds to nest further into the marsh (Henry and Smith 2001, as cited in Mitchell 2001).  While nest densities and survival do not necessarily suffer during these habitat shifts, chick survival declines, apparently due to poor habitat or predation. 

Trumpeter swans  The first tumpeter swans recorded in Idaho were observed at Grays Lake in July of 1859, by travelers moving westward along the Lander Cutoff of the Oregon Trail (Harstad 1966 as cited in USFWS 1982).  Nesting swans were still present at Grays Lake in 1924 at a time when the species was near extinction in North America (Banko 1960).  Trumpeter swans were rarely recorded at Grays Lake in later decades and were reintroduced to the area from 1988 to 1991 using 54 birds transplanted from Red Rock Lakes National Wildlife Refuge in Montana.  By summer 2000, approximately 40 percent (14 of 36) of the trumpeter swan breeding territories in Idaho were located at Grays Lake.  However, throughout the 1990s, nest success and productivity were severely impaired by rapid drawdown of water levels in the marsh, which left water levels inadequate for cygnets to survive long enough to fledge.

Grays Lake marsh has now become a population sink for trumpeter swans, attracting numerous breeding pairs that initiate nesting and hatch clutches successfully, but cannot fledge young due to the impaired hydrology of the marsh.  Trumpeter swans forage predominantly on submerged aquatic plants.  They also nest over water, and the cygnets are dependent on deep water to protect them from mammalian predators and to forage on invertebrates and aquatic plants (Mitchell 1994).  Low water levels affect trumpeter swans by reducing the availability of suitable nesting sites, and by changing the species composition and abundance of submerged aquatic vegetation.  When water levels are sufficient in the spring, Grays Lake has the potential to provide nests for up to 15 pairs of trumpeter swans.  However, when water is lowered too early, nest success is poor.  When water is insufficient in August and September, cygnet survival is also very poor.  In fact, cygnet survival appears to be the major factor limiting the Grays Lake flock at this time.  Low water levels and insufficient spatial and temporal distribution of water appear to be the primary causes of poor survival and recruitment (C.D.Mitchell, unpublished) at Grays Lake.

Canada geese  Surveys of breeding Canada geese have been conducted since 1979 at Grays Lake.  These data indicate that while the total number of geese in any year fluctuates widely, (i.e., from 105 to 1,079), the number of indicated breeding pairs (i.e., total pairs plus unpaired individuals) is more consistent.  Nevertheless, there has been an overall decline in the mean number of indicated pairs over time.  From 1979 to1989, the number of indicated pairs ranged from 252 to 641, and averaged 429; from 1990 to 2001, the number of indicated pairs ranged from 95 to 411, and averaged 232 (Mitchell 2001).  

Because most Canada geese nest in the emergent marsh vegetation at Grays Lake (Steel et al. 1957), and because the structure of that vegetation and the vegetation-water interspersion ratio has declined, it is reasonable to assume that the marsh is becoming less suitable for goose nesting.  Goose brood habitat also includes an open water component (Williams and Sooter 1940).  So as the amount of open water declines, the amount of suitable brood habitat also declines.  It also appears that goose brood survival declines significantly with lower water levels.  The relationships among brood survival, water levels, and predation have not yet been investigated at Grays Lake.

Ducks  Recent waterfowl surveys have not been conducted at Grays Lake National Wildlife Refuge.  However, it is clear from earlier studies (Steel et al. 1956) that waterfowl are not currently as abundant as they were in the 1940s and 1950s when researchers estimated the numbers of breeding waterfowl to be between 10,000 and 15,000.  Nesting canvasbacks and redheads have especially declined (Drewien, as cited by Mitchell 2001).  Current breeding populations are probably less than 10 percent of historic numbers.  In addition, duck nest success has declined significantly.  Nest success was estimated to be between 68 and 72 percent from 1949 to 1951 (Steel et al. 1956), but only 33 percent from 1997 to 2001 (Smith, as cited by Mitchell 2001). 

Waterbirds  Up to 40,000 Franklin’s gulls and a large colony of white-faced ibis nest in the emergent vegetation of Grays Lake.  In dry years, ibis will bypass Grays Lake and nest elsewhere.  Lowered water levels may diminish the reproductive success of Franklin’s gulls by limiting foraging opportunities for adults feeding young, and increasing access to nesting areas by predators.

Any effort to alter the current manner in which water is managed in Grays Lake will require the cooperation of the Shoshone-Bannock Tribes, the BIA, and the riparian landowners.  The Tribal Fisheries and Wildlife Departments are strong advocates of this proposal, and are amenable to examining alternative water management scenarios.  Despite the current agreement governing water levels in Grays Lake, many of the riparian landowners have expressed strong interest in maintaining the historic wildlife values of the Grays Lake basin.

In 1997, Shea and Drewien (2000) surveyed approximately three-fourths of the riparian landowners to determine a) what they valued most about the basin, b) what they hoped basin life would be like 20 years in the future, and c) what they believed were major threats to their current quality of life and to their hopes for the basin’s future.  Results of the survey indicated that the values most strongly held by the respondents were preservation of family-owned ranches as the basis of the local economy and community structure, and vast expanses of undeveloped land to support an abundance of wildlife species and livestock grazing.  When asked, [which] aspects of the lifestyle, wildlife, and natural resources of the Grays Lake Valley are most important to you? three-quarters of respondents (12 of 16) cited an abundance and variety of wildlife, and half cited qualities such as peacefulness, serenity, low population, spaciousness and low density of housing. 

The desire of landowners in the Grays Lake basin to preserve and enhance the current social, economic and environmental conditions indicates they will be receptive to a comprehensive effort among private and public entities to achieve these goals.  In fact, the following comments were submitted by survey respondents: [I would] like to see better cooperation with government agencies, especially USFWS, and  [I am] interested in exploring conservation easements and ways of maintaining an operational ranch.  The success of this project will depend in large part on helping private landowners in the Grays Lake area achieve their personal objectives.  Therefore, encouraging involvement by private citizens in this project will be essential.  

c. Rationale and significance to Regional Programs
This proposed project is intended to provide the information required to develop a water management plan for Grays Lake that will restore wildlife habitat, enhance wildlife production, and protect sensitive species, while at the same time protecting the rights and interests of the Shoshone Bannock Tribes, riparian landowners, and the U.S. Fish and Wildlife Service.  To accomplish these goals, this project will focus on enhancing the abiotic and biotic requirements of two species identified as sensitive by the Idaho Department of Fish and Game (IDFG): the trumpeter swan and Yellowstone cutthroat trout, as well as muskrats, an important “ecosystem engineer”.  We believe that the habitat and water quality requirements of these species are complementary and that by achieving the physical and biological conditions that support these species, most species in the system will also benefit.  Improved reproductive success and increased population numbers of these species are two of the parameters that will be monitored to indicate the success of the habitat enhancement and restoration work that will eventually be performed following the intitial data gathering portion of this project. 

According to Shea (2001), Grays Lake could become the most important trumpeter swan production area in Idaho.  If the hydrologic regime is modified, Grays Lake could support more than 12 nesting pairs, which could fledge more than 30 cygnets in most years. Red Rock Lakes NWR is the only other trumpeter swan nesting area in the western United States that is similar to Grays Lake in terms of production potential.  Unfortunately, trumpeter swans are also experiencing production problems at Red Rock Lakes (Shea and Drewien 2000), making the need for improved habitat at Grays Lake even more urgent. 

This proposal is also consistent with the goals, objectives , strategies, and recommended actions specified in the Draft Snake Headwaters Subbasin Summary, prepared for the Northwest Power Planning Council in October 2001.  The USFWS’ Rocky Mountain Population of Trumpeter Swan Working Group developed a draft concept plan for enhancing the Rocky Mountain Population on Units of the National Wildlife Refuge System

According to IDFG (undated), Yellowstone cutthroat trout (YCT) populations in the Willow Creek hydrologic cataloging unit are presently depressed but remain viable.  The results of analyses nuclear and mitochondrial deoxyribonucleic acid (DNA) samples collected from 114 fish from the Willow Creek drainage from 1998 to 2000 indicated that this population has not introgressed and is genetically pure (IDFG 2000).  Mitchell (2001) believes that Grays Lake supports a relict population of YCT that relies on winter habitat available in the canals and other deep-water areas of Grays Lake.  Because of the genetic purity of this population and its tenuous status, it is appropriate to prevent migration of rainbow trout and hybrids from the Blackfoot drainage into the Willow Creek drainage via Clark’s Cut canal.

While muskrats are not listed as a species of concern, we believe that increasing muskrat population density will contribute to improved ecological function of the marsh.  Muskrats often function as “ecological engineers” by modifying the vegetation structure and increasing vegetation-water interspersion ratios.  These changes should improve habitat conditions for many other wildlife species.

Maintaining wetland processes in this human-modified system requires an understanding of dynamic, historic wetland processes and management strategies.  This involves not only ecological questions about wetland successional strategies but geologic, hydrologic, temporal and spatial questions as well.  These relationships must be viewed from a hydrologic landscape unit perspective and related to patterns of use by swans, cutthroat trout, and muskrats.  

An interdisciplinary team will be assembled to discuss a conceptual model of wetland hydrology, succesional stage, ecological values and function specific to Grays Lake.  This model will be used to develop a decision support system with the model as a core component.  Using artificial intelligence based methodologies coupled with hydrologic modelling tools we will link the biotic and abiotic information and knowledge from the individual tasks to describe the functional

hydrologic landscape units in the Grays Lake basin.  The decision support system will then provide a capability for managers to simulate adaptive management strategies so that specific water management hypotheses can be developed and evaluated for actual field implementation.  

d. Relationships to other projects 
The BPA is currently funding three projects complement this proposal.  This project is consistent with the goals and objectives of the Southern Idaho Wildlife Mitigation Project (199505700), the Fort Hall Reservation Habitat Restoration/Enhancement Project (199201000), and the Snake River Native Salmonid Assessment Project (199800200).  These projects are intended to mitigate the loss of wildlife habitat due to construction of hydroelectric projects in the Upper Snake Ecological Province, to develop normative aquatic ecosystems that support divers aquatic species, and to investigate the status, habitat needs, and threats to the persistence of native salmonids in streams above the Hells Canyon Dam.

This project will also provide information for development of the Upper Snake Headwaters and Upper Snake subbasin plans scheduled for development by the Northwest Power Planning Council.  In addition, this project will complement the following objectives and goals of other state and federal agencies.

Migratory Birds 

The Office of Migratory Birds, Region 1, U.S. Fish and Wildlife Service, Portland, has drafted management guidelines for white-faced ibis which specifically address management of colonies at Grays Lake National Wildlife Refuge.  The following conservation and management goals and objectives are excerpted from Ivey et al. (in press): 

Goal:  Maintain a healthy, self-sustaining Great Basin White-faced Ibis Population distributed among the 5 western states.

Objective 1.  Maintain, restore and enhance traditional White-faced Ibis breeding sites, migrational staging areas, and wintering areas to provide enough habitat to support at least 35 active colonies, at least 25,000 pairs, well distributed among the 6 states through 2025.
Strategy 1.2.  Manage public lands to maintain and enhance ibis habitat.
Refuges and Wildlife Management Areas:

Table 2 serves as a guide to set priorities for conservation among these public wildlife areas and refuges.  Based on average counts greater than 200 pairs and percent occupancy greater than 50%, priority public areas, ranked by importance include: Malheur NWR, Carson Lake (managed for wildlife by NDOW), Bear Lake NWR, Lower Klamath NWR, and Market Lake WMA.  A second order of priority are sites with average counts greater than 100 pairs and occupied since 1995: Oxford Slough WPA, Grays Lake NWR, Mud Lake WMA, Mendota WMA, Stillwater NWR, Camas NWR, Ruby Lake NWR, Fish Springs NWR, Cokeville Meadows NWR, Bear River MBR, Ogden Bay WMA, Farmington Bay WMA, Kern NWR, and Humboldt WMA.  These sites represent important areas for long term conservation of ibis on public areas.  However, priorities will be determined by agencies and partners in bird conservation and other criteria may be used for funding decisions.

Furthermore, the document specifically states, “For Grays Lake NWR, strive to change the water level management agreement between USFWS, Bureau of Indian Affairs, and private landowners to maintain additional water in the marsh to enhance conditions for nesting ibises and other waterbirds.”

Fisheries Projects

This project will complement the following objectives and programs stated in IDFG’s 2001-2006 Fisheries Management Plan (IDFG undated): 

· Objective:  Restore native fluvial cutthroat trout populations in Willow Creek and tributaries.

Program:  Work for habitat and stream flow protection and enhancement.

· Objective:  Protect genetic integrity of wild YCT in the upper Blackfoot River

Program:  Install a trap and weir near the reservoir to prohibit existing rainbow trout from migrating up from the reservoir to spawn in the river.

Program:  Install traps below significant spawning areas on important spawning tributaries so that rainbow trout and spawners can be culled.

The survey of native cutthroat trout by the Caribou-Targhee National Forest fisheries staff will be performed on the Grays Lake National Wildlife Refuge in addition to the forest.  Support for this effort will be provided by the USFWS, IDFG, and IDEQ

Water Quality Projects

Several streams in the Willow Creek and Blackfoot River hydrologic cataloging units have been listed as water quality impaired under Section 303(d) of the federal Clean Water Act.  Most of these streams, including Meadow Creek, Grays Lake Outlet, and Willow Creek, are believed to be impared because of excessive sediment, which diminishes the capacity of streams to support beneficial uses such as cold water aquatic life and salmonid spawning.  The Idaho Department of Environmental Quality (IDEQ) is responsible for assessing the beneficial use support status of surface waters, and for preparing total maximum daily loads (TMDLs) for nonpoint-source pollutants and the waterbodies they impair.  A draft TMDL has been prepared for the Blackfoot River hydrologic unit by the Pocatello Regional Office of IDEQ, and a TMDL is currently being developed for the Willow Creek subbasin.  The Blackfoot River Watershed Council and Willow Creek Watershed Advisory Group are citizen’s groups comprised primarily of landowners who ranch and farm and are actively involved in implementing water quality improvement projects on their properties.  The IDEQ works in collaboration with local soil and water conservation districts, district offices of the Natural Resources Conservation Service (NRCS), the Soil Conservation Commission, and the Idaho Association of Soil Conservation Districts (IASCD) to promote awareness of nonpoint-source pollution and development of TMDL implementation plans.  Information gathered for the subbain assessments prepared for Willow Creek and Blackfoot watersheds will be incorporated into the data record for this project.

e. Project history (for ongoing projects) 

Not Applicable

f. Proposal objectives, tasks and methods
Objectives:
Our objectives are to, (1) compile and collect the data necessary to describe current hydrologic and ecologic conditions at Grays Lake, and (2) import these data into a decision support system that will allow wildlife and irrigation managers to make quantitative decisions regarding the ecological and economic costs and benefits of various water management options at Grays Lake.

Specifically, we will address five primary questions:

1. What seasonal water level recommendations can be annually developed that would contribute to migratory bird objectives for individual target species (e.g. trumpeter swans) as well as groups of species when considered together?

2. What seasonal water level recommendations can be developed to optimize habitat, distribution, and survival of  Yellowstone cutthroat trout?

3. On an annual basis, what combination of muskrat population levels and vegetation conditions are desirable to maintain the dynamics of long-term wetland processes and hemi-marsh conditions?

4. What effects do optimal water levels in the snemi-permanent emergent marsh have on adjacent wet meadow plant communities?

5. What are the direct economic costs and predicted values of restored fish and wildlife populations and ecological function for various water management scenarios at Grays Lake over the short and long-terms?

Tasks and Methods

Task 1. Complete compilation and analyses of geomorphology data. (USGS and BPA funds)

a. Complete mapping local springs and other subsurface waters.

b. Complete calculation of subsurface inflows.

c. Complete analyses of geomorphologic structure as it affects hydrology.

d. Prepare a map of  basin geomorphology.

Task 2. Complete hydrologic budget.  (USFWS funds).

a. Continue FWS measurements of surface inflow using flow meters and flumes.

b. Continue FWS measurements of outflow at Grays Lake outlet (Willow Creek) using stream gauges.

c. Compile and analyse all existing data on Bureau of Indian Affairs withdrawals from Clarks Cut.

d. Calculate total water budget based on data derived from Task 1 a,b and Task 2 a-c.

Task 3. Complete bathymetry mapping. (BPA funds).

a. Compile any existing bathymetry data.

b. Complete bathymetry mapping using a combination of boat mounted advanced depth-sensing equipment linked to GPS, and a laser level transported by other techniques (ATV’s, foot travel) as needed to traverse and map the entire wetland basin.

c. Prepare a bathymetric map of the basin.

Task 4. Complete fisheries survey of Grays Lake. (USFWS funds).

a. Survey Refuge waters using electrofishing and inventory species composition, and sex/age composition of Yellowstone cutthroat trout and other fishes.

b. Conduct population viability analysis using data from Grays Lake and adjacent waters.

c. Compile existing information (e.g. existing reports, expert opinion or literature review) on Yellowstone cutthroat trout habitat requirements.

Task 5. Dtermine muskrat population characteristics, distribution and seasonal habitat use. (BPA funds).

a. Characterize vegetation characteristics using aerial photographs and vegetation sampling at paired plots.

b. Estimate muskrat demographics and seasonal dispersal using live-trapping and mark-recapture techniques.

c. Correlate habitat characteristics, muskrat dispersal estimates, and muskrat distribution to determine seasonally selected habitats.

Task 6. Complete surveys for trumpeter swans and other waterfowl. (USFWS funds).

a. Map distribution and habitat type of all trumpeter swan nests using aerial surveys.

b. Map all Canada goose and other waterfowl nests found during ground searches.

c. Compile and map all elevation data and habitat selection for all crane, goose and duck nests located during 1997-2001.

d. Document nest success for all swan and other waterfowl nests found using aerial and ground surveys.

e. Analyse nest success for all species by habitat type, elevation and water level.

Task 7. Develop and test a decision support system. (BPA funds).

a. Identify specific management decisions that require support.

b. Develop conceptual model of wetland function and hydrologic landscape units.

c. Determine specific methodology to be used to build the model and support system components.

d. Examine information and knowledge as it develops during the project and integrate it as appropriate into the model.

e. Build a working model and decision support system.

f. Field test the model using an adaptive management approach.

g. Recommend a procedure for long-term, empirical evaluation of the integrated model as the key component of the decision support system.

g. Facilities and equipment
Grays Lake National Wildlife Refuge will supply housing for all field crews.  They will also provide limited office space and computer facilites for up to 3 people.  In addition they will supply airboats, canoes, all-terrain vehicles, an amphibious tracked vehicle and pickup trucks for filed personnel.  The Refuge also has flow meters, flumes, flow gauges, and other miscellaneous field equipment.

USGS-BRD Rocky Mountain Science Center has computer hardware and software and office facilities for model development, and web server for final product distribution.

Iowa State University will supply all live-traps and marking material.

The U.S. Forest Service will supply all electrofishing equipment, trained crews, boast, nets, and measuring and sampling equipment. 
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Instructor, Wildlife Science Department, Utah State University 

Research and Teaching Focus 


My research program and teaching are centered on population dynamics of birds and mammals, especially in response to large-scale landscape changes.  The approach combines field research with statistical and simulation modeling.  During the last three years I have administered research funds totaling over $500,000. 
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