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Section 9 of 10. Project description

a. Abstract 
This proposal addresses two key issues that have been identified in one or more Subbasin Summaries as important to wildlife conservation planning in the Columbia Plateau Province (CPP).  1. Insufficient knowledge of the extent and spatial arrangement of shrubsteppe plant communities and their ecological condition, 2. Insufficient knowledge of the range, distribution, and habitat associations of many shrubsteppe obligate and shrubsteppe associated wildlife species.

We will map vegetation communities and ecological condition of extant shrubsteppe within the Crab Creek Subbasin.  Low-altitude color aerial photography and photo-interpretation methods will be employed for delineating communities, and vegetation components will be quantified on the ground.  This effort will provide detail not available from previous efforts using satellite data and will allow us to identify the physiognomic characteristics of the vegetation, as well as plant alliances and associations.  This level of detail is necessary for understanding the complex relationships between shrubsteppe obligate wildlife species and the diverse composition, distribution, and condition of shrubsteppe vegetation.  In a related task, we will map the current status and condition of agricultural fields enrolled in the Conservation Reserve Program (CRP) within the CCP in Washington.  CRP lands represent potential habitat for shrubsteppe-associate wildlife.  Mapping efforts will be incorporated into a Geographic Information System (GIS) and made available to all interested users via the Internet.  

We will examine occurrence and relative abundance of shrubsteppe wildlife species among different vegetation communities and levels of disturbance (condition) and fragmentation.  Surveys will focus on species groups that have received little attention in the past and will provide much needed information on distribution and status of shrubsteppe associated species.  Habitat associations derived from the surveys will be combined with the vegetation map in a GIS to provide an assessment of available habitat on the landscape to help focus restoration and acquisition efforts.

b. Technical and/or scientific background
Shrubsteppe habitats are recognized by the Northwest Power Planning Council (NWPPC) and Washington Department of Fish and Wildlife (WDFW)  as high priority in the Columbia Plateau Province (CPP).  Their extent on the landscape has been severely reduced as a result of widespread conversion to agriculture (Fig. 1), largely made possible by damming of the Columbia River (National Research Council 1995).  In Washington, shrubsteppe habitats have been reduced by over 50% of their historical extent (Jacobson and Snyder 2000).  The pattern of agricultural conversion has resulted in a disproportionate loss of deep-soil shrubsteppe communities and a fragmented landscape with few large tracts of shrubsteppe (Vander Haegen et al. 2000).  Grazing by livestock began in the Province in the 1800s and has altered the vegetation community on an extensive scale (Quigley and Arbelbide 1997).  Overgrazing reduces the native vegetation and allows exotic weeds to invade sites, altering both the structure and composition of the plant community.  When burned by wild fire, these degraded communities can be driven towards simplified annual grasslands (Whisenant 1990).  This combination of agricultural conversion, livestock grazing, and increased fire frequency has dramatically changed the character of shrubsteppe communities in the CPP.

Although various mapping efforts have provided information on the extent of remaining shrubsteppe in the northwest, there are detailed data only for a few tracts of mostly public lands.  Without knowledge of the diverse composition, distribution, and condition of shrubsteppe vegetation in the CPP we have no real understanding of the status of the resource.  Moreover, we currently lack an understanding of habitat relationships for most species of shrubsteppe wildlife (Vander Haegen et al. 2001).  Entire species groups, such as small mammals and reptiles, have received little attention.  Even for those species that have been studied, we know little about how habitat degradation through livestock grazing and invasion by exotic plants affects their abundance and productivity.  

Vegetation Mapping

WDFW has successfully completed two large shrubsteppe mapping efforts within the past 15 years using satellite imagery and remote sensing technologies.  The first shrubsteppe mapping project was conducted in the late 1980s in an effort to estimate the loss/conversion of shrubsteppe habitat to cropland in eastern Washington.  Results from this study, based on an analysis area comprising most of the Columbia Basin in Washington, indicated that as much as 60% of the state’s shrubsteppe habitat had been lost or compromised by conversion (Dobler et al. 1996).  

In 1995, WDFW undertook a similar shrubsteppe mapping effort, but expanded the study area to include all of eastern Washington (Fig. 1).  Multi-temporal analysis of spring and summer satellite images provided improved landcover discriminatory capability, which resulted in more effective/efficient methods of processing Thematic Mapper (TM) satellite data for identifying shrubsteppe landcover (Jacobson and Snyder 2000).   This effort produced a GIS vegetation base map comprised of 9 different habitat classes for over 11 million hectares of land, using a minimum mapping unit of less than 0.1 ha (single pixel).  Accuracy assessment of the final landcover map effort was conducted using over 3,000 data points from the National Resources Inventory (NRI) database (USDA 1991).   An overall mapping accuracy of  93% was achieved for the final landcover classification map (Fig 1).

Conservation Reserve Program (CRP) lands provide significant habitat for numerous shrubsteppe wildlife species.   Understanding the spatial distribution of these lands is critical to wildlife habitat conservation and recovery efforts within the Columbia Basin.   However, CRP fields represent a specific and dynamic landuse category which cannot be accurately or reliably mapped using TM satellite imagery, therefore alternative methods had to be used to map CRP lands.
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Figure 1.  WDFW Landcover mapping of eastern Washington.
The Farm Service Agency (FSA) of the U. S. Dept of Agriculture (USDA) is the organization responsible for administering the CRP Program.   Since the FSA county offices in eastern Washington do not currently manage enrolled CRP lands and information in a GIS system, CRP fields had to be manually compiled onto base maps from manuscript records (aerial photos and paper files).  Over 350,000 hectares of CRP lands were compiled onto orthophotography base maps and digitized into a GIS layer (Fig 1).         

Other existing GIS data sets of landuse developed and available within the CPP were funded under broad-scale biodiversity assessment and ecosystem management initiatives, such as:

· Interior Columbia Basin Ecosystem Management Project  (ICBEMP) www.icbemp.gov
· National GAP Program (WA, ID, and OR states) www.gap.uidaho.edu
· Wildlife Habitat and Species Associations in Oregon and Washington www.wa..gov/wdfw/hab/habspp.htm  and The Columbia River Basin Multi-species Framework Project www.nwhi.org/nhiweb/nhi.html
The vegetation/habitat data used in these efforts were extremely valuable and instrumental tools for evaluating/addressing natural resource planning and management issues over several, vast geographic provinces across multiple federal administrative jurisdictions.   The cover type classification schemes used were typical of small-scale vegetation mapping efforts, which identify only the very general physiognomic characteristics of vegetation across the landscape.   In addition, the minimum mapping units were large and not suitable for large-scale analyses or sub-watershed level use.   For example, the nominal minimum mapping unit for the Washington GAP vegetation data was 100 hectares ( www.wa.gov/wdfw/wlm/gap/landcov.htm ).   Similarly, the ICBEMP vegetation data was not designed for analysis or summary purposes for areas less than 3,000 sq. km (SMMS metadata report, www.icbemp.gov/spatial/metadata/veg/veg.html ).     

The scale, detail, and extent of shrubsteppe vegetation mapping needed for current conservation goals in the CPP is far greater than what has been accomplished with large, regional mapping projects.  The large-scale shrubsteppe vegetation mapping effort proposed for the Crab Creek Subbasin will identify the physiognomic characteristics of the vegetation, as well as plant alliances and associations.  This level of detail is necessary for understanding the complex relationships between shrubsteppe obligate species and the diverse composition, distribution, and condition of shrubsteppe vegetation.

Wildlife Surveys
The loss and degradation of once extensive shrubsteppe communities has reduced substantially the habitat available to a wide range of shrubsteppe-associated wildlife including several birds that are found only in this community type (Quigley & Arbelbide 1997, Saab & Rich 1997, Vander Haegen et al. 2000).  Sage sparrows (Amphispiza belli), Brewer’s sparrows (Spizella breweri), sage thrashers (Oreoscoptes montanus) and sage grouse (Centrocercus urophasianus) are considered shrubsteppe-obligates and numerous other species are associated primarily with shrubsteppe at a regional scale.   In a recent analysis of birds at risk within the interior Columbia River Basin, the majority of species identified as of high management concern were shrubsteppe species.  Moreover, over half of these species have experienced long-term population declines according to the Breeding Bird Survey (Saab & Rich 1997).  In Washington, sage grouse and sharp-tailed grouse (Tympanuchus phasianellus) are listed as State Threatened, and sage sparrow, sage thrasher, loggerhead shrike (Lanius ludovicianus), and golden eagle (Aquila chrysaetos) are listed as State Candidates.

Previous work on shrubsteppe passerines in Washington has examined the relationship between various site-specific parameters and species occurrence and abundance (Rotenberry and Wiens 1980, Dobler et al. 1996, Vander Haegen et al. 2000).  Sage sparrows  are associated with less annual grass in the herbaceous layer, and grasshopper sparrows (Ammodramus savannarum) with more perennial grass.  Brewer’s sparrows and sage thrashers are less abundant in shrubsteppe habitats of relatively poor quality (Vander Haegen et al. 2000).  Habitat‑specific population parameters, including productivity, dispersal, and adult and juvenile survival are unknown for most of these species.    Fragmentation and degradation of shrubsteppe adversely affect some species, although relatively few have been studied.  Sage sparrows are less abundant (Vander Haegen et al. 2000) and Brewer’s sparrows and sage thrashers are less productive (WDFW, unpubl. data) in fragmented landscapes.  Rates of parasitism by Brown-headed Cowbirds (Molothrus ater) were found to be low for several shrubsteppe obligate passerines in Washington; however the influence of fragmentation and site degradation were not examined (Vander Haegen and Walker 1999).

Few studies have addressed habitat associations of reptiles in Washington’s shrubsteppe, and for some species even their distribution is poorly known.  At a course scale, 9 of the 11 species of lizard and 10 of 15 species of snake that occur in Oregon and Washington are associated with shrubsteppe (Vander Haegen et al. 2001).  Of these, the sharptail snake (Contia tenuis) and the striped whipsnake (Masticophis taeniatus) are Candidates for Threatened Status; the night snake (Hypsiglena torquata) is a State Monitor Species in Washington; and the sagebrush lizard (Sceloporus graciosus) is a Federal Species of Concern.  Much of the research on reptiles in the CPP has taken place on the Hanford Reservation (Rogers et al. 1988, TNC 1999), a low elevation site with characteristics that are not representative of much of the CPP.  Several studies have documented species occurrence on the Site (Rogers et al. 1988, Fitzner and Gray 1991, TNC 1999).  Folliard and Larsen (1991) used funnel traps to document occurrence in 3 different vegetation communities, although with each community represented by only one site there was no opportunity to assess habitat associations.  Rickard (1968) studied altitudinal distribution of the side-blotched lizard (Uta stansburiana).  Further south in northcentral Oregon, visual encounter surveys were used to document habitat use by sagebrush lizards (G. Green, Foster Wheeler Environmental Corp., pers. comm.).

Few studies of small mammals (shrews and rodents) have been conducted in the CPP except for studies at the Hanford Reservation, the Arid Lands Ecology Reserve, and the Yakima Training Center (West et al. 1999).  Gitzen et al. (in pressa) recently completed one of the larger investigations of small mammals in the shrubsteppe at the Hanford Reservation; perspectives gained from that work will be helpful in this project. During 1997 and 1998 they conducted snap trapping, pitfall trapping, and live trapping with Sherman and Tomahawk traps in parts of Hanford that had not received much attention previously.  In 1997, they snap trapped at 40 sites for a total of 13,200 trap nights of sampling.  They captured 427 individuals of four small mammal species, including 263 Great Basin pocket mice (Perognathus parvus), 137 deer mice (Peromyscus maniculatus), 20 western harvest mice (Reithrodontomys megalotis) and 7 northern grasshopper mice (Onychomys leucogaster).  In 1998, they trapped at 12 sites with Sherman and pitfall traps for a total of 7901 trap nights (851 pitfall and 7050 Sherman trap nights).  They captured 579 individual animals of seven species during Sherman and pitfall trapping in 1998. Captures included 421 Great Basin pocket mice, 147 deer mice, 5 northern grasshopper mice, 2 western harvest mice, 2 sagebrush voles (Lagurus curtatus), 1 montane vole (Microtus montanus), and 1 mountain cottontail (Sylvilagus nuttallii).   They found that capture rates in 1997 were highest in dune (bitterbrush/ricegrass) sites and big sagebrush/needle-and-thread transects; capture rates in these two community types were approximately 8 to12 times greater than captures in cheatgrass-dominated sites.

For some shrubsteppe mammals in Washington, almost no data on current population status and trends and habitat requirements are available, and for some species, even the statewide distribution is mapped vaguely. This information is needed to understand the conservation of these species and to prioritize management actions. Further inventories, demographic studies, and analysis of habitat requirements are needed to guide management of many shrubsteppe species. Given that conditions at Hanford and the Arid Lands Ecology Reserve, and perhaps even the Yakima Training Center do not represent ecological conditions present in other regions of the basin, extrapolation of species habitat occurrence and abundance patterns from these areas to the basin in general may be unwarranted.

The recent predictions of the gap analysis for small mammals in Washington (Johnson and Cassidy 1997), which maps mammalian species habitat occupancy patterns from putative associations with vegetation zones derived from the literature, need to be tested. Species in particular need of attention are Merriam’s shrew, sagebrush vole, Townsend’s ground squirrel, Washington ground squirrel, and the northern grasshopper mouse.

Several species present in the CPP have been given special status by the Washington Department of Fish and Wildlife (2000).  The Washington ground squirrel (Spermophilus washingtoni) is a state candidate species. Ord’s kangaroo rat is a state monitor species. During 1997 we confirmed the presence of this species in the Crab Creek Wildlife Area north of the Saddle Mountains (Gitzen et al. in pressb). Merriam’s shrew, a state candidate species, and both the sagebrush vole and northern grasshopper mouse, state monitor species, have poorly described geographic distributions in the proposed study area. 
Washington ground squirrels are endemic to Washington and Oregon (Betts 1990) and occur almost exclusively within the CPP.  The species has declined dramatically in both states, disappearing from 73.8 percent of known historic sites in Washington and 76.9 percent of sites in Oregon (Betts 1990, 1999).  They are associated with relatively deep soils within shrubsteppe communities (Dobler et al. 1996, Betts 1990, 1999).  Because deep soil habitats were preferred areas for conversion, most are now used for irrigated and dryland agriculture (Vander Haegen et al. 2000).  Most of the known populations of ground squirrels are within the Crab Creek Subbasin and virtually all are within the CPP (Figure 2).  Extant populations are at risk of extinction due to their isolation and the continued risk of habitat conversion, fragmentation, and degradation.   Because of these declines in population and habitat, the Washington ground squirrel is currently classified as a candidate for listing as a threatened or endangered species at both the Federal and State levels.

Studies by Betts (1990, 1999) documented the reduction in range of the Washington ground squirrel.  His surveys of historic and documented occurrences focused on the perimeters of the range with the intent of evaluating reductions in numbers of colonies and the size of the current range.  Betts (1990) subjectively evaluated the vulnerability to extinction of each of the remaining known colonies based on colony size, isolation, land ownership, and threat from human activity.  Approximately 29 percent of all colonies were highly vulnerable to extinction (19 percent in Oregon, 35 percent in Washington); 31 percent were moderately vulnerable (39 percent in Oregon, 25 percent in Washington); and 40 percent had low vulnerability (42 percent in Oregon, 39 percent in Washington).  In many cases, Betts' predictions proved correct, and many colonies classified as vulnerable were no longer present by 1998 (Betts 1999).

Recent, site-specific studies have located additional colonies in the Seep Lakes Wildlife Management Area and Columbia National Wildlife Refuge near Othello, Washington (Sherman 1999, 2000).  Sherman (1999, 2000) observed 23 sites with squirrels in 1999 and again observed squirrels at each site in 2000.  Although these sites seemed to be strongholds for the Washington population, fieldwork in early 2001 indicates that numbers on these sites are down significantly from the previous 2 years (P. Sherman, Cornel University, personal communication).  A small colony was found on the northern boundary of the Hanford Reservation along the crest of the Saddle Mountains in 1998 (Gitzen et al. in press). Squirrels were found in continuous big sagebrush/bluebunch wheatgrass and big sagebrush/needle and thread plant communities. They were not found in adjacent bunchgrass habitat on rocky soils.

Morgan and Nugent (1999) completed the most comprehensive survey within the species' range on about 8,000 ha of state-owned lands, known as the Boeing tract, in north central Oregon.  Thirty-seven colonies were located, and additional colonies may be present in nearby areas where access was restricted.  Greene (1999) documented 69 colonies in his detailed survey of the adjacent Boardman Bombing Range, one of the largest (18,600 ha) areas of unfragmented shrubsteppe in the species’ range within Oregon.
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Figure 2.  Washington ground squirrel locations in WDFW Natural Heritage Database 

(sites reported active as of 1990 or later).
Betts (1990) determined that the Washington ground squirrel occupied areas with a greater grass and forb cover than adjacent unoccupied areas.  Greene (1999) compared occupied to unoccupied shrub and grassland habitats and concluded that, while Washington ground squirrels occurred at sites with higher vegetative cover, soil type may be a more important habitat feature.  Greene (1999) determined that the species selects soils with high silt content, such as Warden soils found scattered throughout much of their range.   Warden soils not only have high silt content, they are very deep (USDA 1983), allowing for deeper burrows that will maintain their structure compared to sandy or shallow soils.  Tilling of the soil for agriculture destroys the structure of the soil making it unsuitable for constructing the burrows that ground squirrels require for shelter (Greene 1999).

c. Rationale and significance to Regional Programs
This project will address limiting factors and needs identified in the Crab Creek, Yakima, Walla Walla, Mainstem Columbia River, Palouse, and Lower Snake Subbasin summaries.  

Objective 1 (habitat mapping) directly addresses Crab Creek Subbasin Wildlife Limiting Factor, “Restoration direction is limited by lack of information on the type, distribution, quality, and quantity of habitat…”,  and Wildlife Needs, “Obtain detailed distribution and description of shrubsteppe habitats with reference to dominant plant species, vegetative condition, and habitat potential”; Yakima Subbasin Wildlife Needs, “For most wildlife species limited by habitat availability, key habitat areas need to be identified…”; Lower Snake Subbasin Wildlife Needs, “GIS data base of soils, vegetation, ….”, and “current aerial photography…to establish a current cover map”;  Walla Walla Subbasin existing shrubsteppe habitat objectives, “Maintain sites dominate by native vegetation…”, and wildlife needs “Protect, maintain, and enhance shrubsteppe habitats”.

Objectives 2-5 (wildlife surveys and habitat associations) directly address Crab Creek Subbasin Limiting Factors “ Isolation and fragmentation of native habitat are the biggest factors influencing the long-term changes in abundance and distribution of wildlife populations”, and “Lack of knowledge for some species, but in particular regarding herptiles, further imperils these Columbia Basin dependent species.  Specifically, our lack of understanding of habitat-use patterns and population dynamics…”; Palouse Subbasin Limiting Factor “Abundance of wildlife has been affected by habitat loss caused by conversion to agriculture and grazing, fragmentation of habitat, exotic vegetation…”, and Existing Needs (IDFG), Objective 3, Strategy 1, “determine distribution, abundance, population trends, and limiting factors for [state and federal species of concern]…by direct investigation”; Yakima Subbasin Wildlife Needs, “For many species lack of information is the significant limiting factor…..[we need] a better understanding of ecology, demographics, and life histories…”, and Existing Identified Needs, objective 17, strategy 1, “Conduct base line inventories and population assessments for species where insufficient or no population and distribution information exists…”, Strategy 2, “Improve our understanding of baseline ecology of Golden Eagles…and other species…to prevent further declines that would lead to state or federal listing..”, and Strategy 5, “Determine habitat associations of shrubsteppe obligate and shrubsteppe associate species…”; Mainstem Columbia River Subbasin Existing Goals, Objectives, and Strategies, Goal 3, Objective 1, Strategy 1, Action 1.1, “Determine and monitor abundance and distribution of wildlife species to identify and prioritize wildlife habitat restoration needs.”  

Objectives 2  and 5 (passerine and Washington ground squirrel surveys) specifically address Crab Creek Subbasin Wildlife Needs, 1. “Continue and/or expand surveys to monitor distribution, abundance, and viability of species of interest including sage grouse, sharp-tailed grouse, pygmy rabbit, Washington ground squirrel, ferruginous hawk, golden eagle, and neotropical migrants”, and 2. “Evaluate shrubsteppe habitat characteristics in relation to use by shrubsteppe obligates such as…Washington ground squirrels, and neotropical migrants”, and Goals, Objectives, Strategies, and Recommended Actions, Washington Ground Squirrel Strategy 1, “Determine distribution and abundance of Washington ground squirrels in Crab Creek Subbasin”.
Objectives 3 and 4 (small mammal and reptile surveys) specifically address Mainstem Columbia River Subbasin Wildlife Needs, “Baseline surveys and inventories and monitoring of [reptile] populations”, and “A better understanding of [reptile] ecology and life histories”; Yakima Subbasin Wildlife Needs, “Baseline surveys and inventories, monitoring of populations…a better understanding of ecology and life histories [of reptiles]”; Walla Walla Subbasin Wildlife Need, “Inventory small mammals and herptiles and their habitats…”

This project proposal is consistent with the Northwest Power Planning Council’s 2000 Program including, but not limited to the following sections:  Overall Vision (Section III A-1) “Wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River ecostystem….”, Planning Assumptions (Section III, A-2) “This is a habitat based program, rebuilding healthy, natural producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them…”

This project addresses specific research topics identified as important to effective conservation of shrubsteppe passerines in the Oregon/Washington Partners In Flight planning document, “Conservation strategy for landbirds in the Columbia Plateau of eastern Oregon and Washington” (Altman and Holmes 2000).

d. Relationships to other projects 

This project complements another proposed project, “A cooperative approach to evaluating avian and mammalian responses to shrubsteppe restoration in the Crab Creek Subbasin”.  Both projects will be estimating abundance of birds and small mammals in habitats in the Crab Creek Subbasin, using similar methods that will allow quantitative comparisons among habitats.  The “restoration” project will focus on restored habitats and CRP; the project described in the present proposal will provide comparable data from native shrubsteppe habitats.  

This project complements a second proposed project, “Factors limiting the shrubsteppe raptor community in the Columbia Plateau Province of eastern Washington”.  The “raptor” project will be measuring habitat use and foods eaten by shrubsteppe-associated raptors; the project described in the present proposal will provide habitat associations and relative abundances of potential prey (small mammals, ground squirrels, and snakes) that will allow a prey-based analysis of habitat conditions for raptors in the CPP.   In addition, the detailed habitat mapping that will be provided by this proposal will allow finer-scale habitat use analyses for shrubsteppe-associated raptors.

The Washington State Farm Service Agency has expressed interest in collaborating on the CRP mapping portion of this proposal.   FSA county offices eventually plan to abandon the management of CRP data in manuscript form and migrate to a Geographic Information System (GIS).  Genie Caudill, FSA, Spokane office, has offered to facilitate/coordinate FSA involvement and provide in-kind services, as needed.  Joint partnership in this comprehensive mapping effort will ensure that the utility and quality of the end-products will be of greatest value to both organizations.   These data will be instrumental in steering habitat conservation and restoration efforts in the Columbia Basin.

e. Project history (for ongoing projects) 

This is a new project.

f. Proposal objectives, tasks and methods
The overall goal of this project is to achieve a general understanding of the current extent and condition of the shrubsteppe habitat resource in the Columbia Plateau Province and how human-caused changes in the landscape influence shrubsteppe-associated species of wildlife.
Objective 1.  Complete detailed, large-scale vegetation mapping of shrubsteppe communities and condition in Crab Creek Subbasin by 2005.

Task a.  Delineate shrubsteppe communities using large-scale aerial photography and incorporate into a GIS.

Background:   Traditional landcover mapping using Thematic Mapper (TM) satellite data is useful and cost-effective for general landcover mapping and GIS analysis over large geographic regions.  Applications using these methods and technology are best-suited for GAP analysis, broad-scale vegetation mapping, small-scale inventorying/ monitoring, and eco-regional planning.  However, in order to understand the more complex wildlife/habitat relationships within the highly diverse shrubsteppe environment, much more detailed landcover information is required.  The fundamental building block for addressing habitat conservation and wildlife recovery efforts in the Crab Creek subbasin lies in having complete, detailed, and reliable data on the structure, distribution, and condition of shrubsteppe vegetation communities within the subbasin.

Currently there are other detailed shrubsteppe mapping efforts underway in the Columbia Basin, using conventional large-scale air photo interpretation and field survey methods.  The PNNL has contracted with Salstrom and Easterly Ecolologic (SEE) Consulting to complete vegetation mapping on the Yakima Training Center (SEE Consulting, 1999).   Using the same mapping methods/classification scheme, the Yakima Indian Reservation is currently being mapped by SEE Consultants.  The vegetation on DOE Hanford site has also been mapped in great detail and accuracy (www.pnl.gov/ecology/ecosystem/veg/vegmap.html) using these conventional methods.    The Nature Conservancy (TNC) is currently mapping detailed vegetation association data on the their lands.  This Crab Creek vegetation mapping project will compliment current mapping efforts underway and result in a complete, detailed shrubsteppe plant community vegetation GIS layer for the entire Subbasin.

Methods:  We will use low-altitude color aerial photography at 1:12,000 scale or greater for baseline vegetation mapping of the Crab Creek Subbasin (Fig. 3).  Optimal flight/data acquisition period will be between June-July, and will be subject to local weather conditions and seasonal precipitation levels.  Photo-interpretation methods will be employed for delineating vegetation communities and condition.  The classification scheme will be consistent, compatible with similar shrubsteppe mapping efforts in the region, and in compliance with the National Vegetation Classification Standard (NVCS)  (www.fgdc.gov/standards/status/sub2_1.html).  Vegetation polygons will be transferred onto 1:24,000 topo maps (7.5’ USGS quadrangle) and digitized.  There will be a significant ground-truthing and field verification component, associated with the vegetation mapping effort, which will occur over the course of 3 field seasons.  GPS units will be used for field navigation and feature mapping purposes.  WDFW will work in collaboration with other landowners in this effort, where possible, to gain efficiencies in access and field data collection efforts.   The BLM office in Spokane (personal comm. w/ Jim White and Joyce Whitney) and the Department of Natural Resources has expressed keen interest in partnering with WDFW in this effort.  

In order to maintain consistency in vegetation classification/delineation throughout the subbasin, it will be important that a single contractor do all the photo-interpretation and polygon delineation work.   The objective will be to achieve a detailed vegetation classification GIS data set which exceeds a 95% accuracy level.

An accuracy assessment of the vegetation mapping effort will be completed during year 3 of the study.  Accuracy assessment plots will be derived using a stratified random sampling technique, and plotted onto field maps and orthophotos.   Vegetation sampling crews will be deployed to the field with GPS equipment to collect detailed vegetation plot data at these sites.  Field data will be supplemented with other detailed vegetation plot/survey data collected and maintained from other partner organizations.    Enough accuracy assessment data points will be collected in order to achieve reasonable confidence levels in accuracy assessment results.   Sample size will be dependent on the total number of classes, the spatial extent of vegetation classes, and accessibility to sites.  Typically the goal is to collect a minimum of 50 plots per vegetation class.

This mapping effort will provide information necessary for conservation of shrubsteppe resources in the Crab Creek Subbasin and will serve as a pilot project for future mapping efforts in other Subbasins within CCP.  Habitat associations derived from surveys of passerines, small mammals, and reptiles (Objectives 2-5) will be combined with the vegetation cover layer in a GIS to assess the status of the resource for shrubsteppe-associated wildlife.
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Figure 3.  Landcover in Crab Creek Subbasin, highlighting CRP fields as they existed as of the 1995 sign-up.

Task b.   Compile Conservation Reserve Program (CRP) lands into a landcover GIS by 2004.

Background:   Conservation Reserve Program (CRP) lands provide significant habitat for numerous shrubsteppe wildlife species.  Understanding the spatial distribution of these lands is critical to wildlife habitat conservation and recovery efforts within the Columbia Plateau Province.   The Farm Service Agency (FSA) of the U. S. Dept of Agriculture (USDA) is the organization responsible for administering the CRP Program.  
The FSA county offices in the Province do not currently manage CRP enrollments (parcels) and information in a GIS system.  The CRP parcel data mapped by WDFW in the mid 90’s is outdated and does not represent the substantial new CRP enrollments and withdrawals since 1995 (Fig 3).   In order to update this layer, manual compilation methods must be employed.  WDFW will collaborate closely with the GIS staff at the State FSA office in Spokane, to share resources in this effort and to facilitate the potential means/protocol for establishing a baseline CRP parcel layer that can easily be updated with future enrollments.

Methods:    Each county FSA office will be visited (14 county offices within eastern WA).  CRP records and air photos (w/ parcel boundaries delineated on them) will be pulled and reviewed.  A photostatic copy of each enrolled CRP parcel will be made and appropriate ancillary information will be recorded (parcel number, enrollment year, TRS reference, etc.).   CRP parcel boundaries will be transferred onto 1:24,000 scale orthophoto base maps from the WA Department of Natural Resources.  The Public Land Survey (PLS) section lines and survey points (PLS-PT) will be used for reference in delineating parcel boundaries and for map registration.  CRP parcels will be digitized using ARC/INFO GIS software.  CRP enrollment information will be entered into a database, and will include the following data:  CRP record number, year of enrollment, parcel size, year planted, seeded/planted vegetation types, enrollment period, previous enrollment.  All spatial and tabular data will undergo an extensive QA/QC process during all phases of data compilation and production.   The final product will be a complete inventory and GIS layer of CRP enrolled lands, which will be used to supplement the vegetation mapping component described under Task 1.    These data will be used for GIS mapping, modeling, and analyses purposes to support the other shrubsteppe conservation and restoration efforts in the Columbia Basin.  These GIS data will be documented and made available in electronic form via the web or the WDFW data release program.   Each FSA office (county and regional) will be given both the digital data and hardcopy maps for reference.

Objective 2.   Compare relative abundance and reproductive success of shrubsteppe passerines in different vegetation communities by 2005.

Task a.  Estimate relative abundance of passerines in different vegetation communities.

Background:  In this study we will compare wildlife communities on sites within different vegetation communities, different levels of degradation (condition), and different levels of fragmentation.  We will sample 6 community types: 3 "climatic climax" (Daubenmire 1970) communities, each represented by "good" and "degraded" conditions.   “Climatic climax” communities (e.g., big sage/bluebunch wheatgrass) selected will be among those most common on the landscape.  These 48 sites (6 types, 8 replicates) will be placed in the largest continuous stands practicable to reduce potential area effects.   For 2 of these communities, we will examine the influence of fragmentation on wildlife communities, by sampling sites both in continuous stands and in fragments surrounded by agriculture.  We will define fragments as sites < 259 ha (1 square mile section), with a minimum fragment size of 8 ha.  This will add 16 sites, for a total of 64 study sites.

We do not require an absolute measure of abundance, such as density, to make our planned comparisons.  Rather, we will use indices of abundance derived through sampling.  Our concern is more with obtaining sufficient samples to calculate an average response of the wildlife populations to these habitat gradients and a measure of variation of the response. To do this we will use 8 replicate study areas for each condition of interest, and we will apply a consistent sampling method at each site. 

Methods:  We will survey birds on 64 sites in different vegetation types and levels of fragmentation.  Each site will have 4 100-m fixed-radius point counts (Ralph et al. 1993) established along a transect and spaced  200m apart (Fig 4).  The outer points of the point-count circles will describe a rectangular plot of 16ha that will be the focus of all survey work in Objectives 2-4.  Each point will be marked with a permanent fiberglass stake (1m electric fence post) and colored flagging will be placed on shrubs at 50 and 100m from the point in each of the 4 cardinal directions to aid in determining distance.  Counts at each point will be 5 minutes in duration during which all birds seen or heard will be noted, along with their sex (if known), distance from the point (within 50m, >50 but <100m, or beyond 100m), and behavior (singing, calling, silent, or flying over the site).  Surveys will be conducted once each in May and June and within prescribed weather parameters (e.g., no rain and low wind).  Surveyors will be trained in the identification of all local birds by sight and by sound.  

Abundance of individual species will be compared among treatments using ANOVA, with the site (not individual point counts) as the sampling unit.  With 8 sites/treatment and an average of 2 observations/point count, power to detect a 50% difference in abundance will be approximately .80; with 1 observation/point count power will be approximately 0.50 (calculated from equations in Dawson [1981] and Nur et al. [1999]).

We will sample the vegetation on each study site in May or June of each year (shrub cover will be sampled only once).  Shrub cover and height will be sampled using line-intercept methods (Canfield 1941) along a 100m line extending from each point-count center to the edge of the 100m circle and on a randomly selected bearing.  Shrubs will be counted by species and shrub height, width, and perpendicular width will be recorded.  We will use 0.1m2 sampling frames (Daubenmire 1959) at 5-m intervals along each of the 4 line-intercepts to estimate cover of herbaceous vegetation.  Cover will be estimated for each species of grass and forb, as well as for microbiotic crust, rock, and bare ground.     
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Figure 4.  Study plot (16ha) showing point-count survey circles and simulated random vegetation transects.

Task b.  Estimate reproductive success of passerines nesting in different vegetation communities.

Background:  Density and relative abundance are frequently uses as measures of habitat quality, without regard to reproductive success (Van Horne 1983).   For many species and species groups measuring reproductive success is difficult; however, when it can be accomplished, the insight gained can be of high value and can modify results of habitat rankings based on abundance alone (Vickery et al. 1992a).  Habitat-specific reproductive success has been measured for numerous species of passerines in both forest and grassland (Vickery et al. 1992b, Robinson et al. 1995, Martin 1996) and is recognized as a critical component of assessing habitat quality for birds.  A recently completed study by WDFW examined nesting success of shrubsteppe passerines in fragmented vs. continuous landscapes and documented lower success in fragments for 3 of 6 species with samples sizes adequate for analysis (Vander Haegen in prep.).   Fragment sites will not be used in this Objective.

Methods:  We will use standard nest searching and monitoring techniques (Ralph et al. 1993) to assess reproductive success of passerines in 4 different vegetation communities (see Objective 2).   Study plots established on 12 sites (3 replicates in each of 4 vegetation types) will be searched weekly for nests and nesting activity using methods outlined in Martin and Geupel (1998).  Nest sites will be marked with a small piece of flagging placed >8 m from the actual nest to facilitate relocating for periodic checks.  Nests will be visited every 3-4 days until the young fledge or until the nest fails.  Status of the nest (number of eggs or nestlings, number of cowbird eggs or nestlings) will be noted on each visit.  Daily survival rate (DSR) of nests will be derived using Mayfield analysis (Mayfield 1975, Nur et al. 1999) and compared among vegetation communities using contrast analysis and the chi-square statistic (Sauer and Williams 1989).   Survival rates for each species will be analyzed separately, with a minimum of 20 nests required for each species/treatment combination (Sauer and Williams 1989).  Species with >20 nests per treatment/year will be analyzed by year; others will be combined across years for analysis.  In previous work on passerines in this system we were able to detect highly significant (P = 0.014) differences in DSR of 0.024 with sample sizes <50 (Vander Haegen, unpublished data).  

We will synthesize the findings and develop management implications/recommendations in Year 4.  Research results will be published in agency reports and peer-reviewed scientific journals.  Findings also will be made available on the World Wide Web via the WDFW web page, and by presentations at conferences and workshops. 

Objective 3.   Compare occurrence and relative abundance of reptiles in different vegetation communities by 2005.

Task a.  Estimate relative abundance of reptiles in different vegetation communities.

Methods:  We will use funnel traps (Campbell and Christman 1982) and visual encounter surveys (Crump and Scott 1994) to document use of sites by reptiles in different vegetation types and levels of fragmentation established as part of Objective 2.  A single trapping array comprised of drift fences and funnel traps will be established on each site in March 2002 (prior to snake emergence from hibernacula).  Arrays will be in a cross formation, with drift fences (17m long) constructed of tin flashing and supported by ½ inch iron rebar stakes.  Funnel traps constructed of 1/8 inch hardware cloth will be buried partway into the ground at the distal end of each fence, and a wooden funnel trap with 4 entrances (one in each quadrant) will be placed in the center of the trap.  Plywood covers will be placed on each funnel trap to provide shade for captured animals; during March and April, ¼ inch foam will also be placed over each funnel trap to provide insulation from freezing at night.  Similar trapping arrays have been used with considerable success in shrubsteppe communities in southern Idaho (C. Peterson, Idaho State University, personal communication).  Traps will be checked every 2-3 days from April-July.  At each check, all reptiles will be identified by species, sexed, measured and released >10m from the trapping array.

Funnel traps are very effective at catching snakes, but vary in effectiveness for different species of lizard (C. Peterson, personal communication).  We will use area-constrained visual encounter surveys (VES) to further document site use by reptiles, and particularly for lizards.  Each site will be surveyed twice/year at times selected to avoid temperature extremes that might alter behavior (G. Green, pers. comm.).  During each survey, a single observer will walk 4 100m transects, noting the species of each reptile observed within 1 meter of the center line.  One transect will be surveyed in each of the 100m radius bird point count circles established for Objective 4.  Each transect will run from the point-count center to the 100m flag in a randomly selected cardinal direction. 

We will synthesize the findings and develop management implications/recommendations in Year 4.  Research results will be published in agency reports and peer-reviewed scientific journals.  Findings also will be made available on the World Wide Web via the WDFW web page, and by presentations at conferences and workshops.
Objective 4.  Compare occurrence and relative abundance of small mammals in different vegetation communities by 2005.  

Task a.  Compare occurrence and relative abundance of small mammals in different vegetation communities.
Background:  Each sampling method for small mammals has advantages and disadvantages for a particular goal. We require efficient sampling of a broad range of species. Sampling must be rapid to minimize differences in population growth between comparisons. Because small mammal populations are capable of rapid growth, it is not appropriate to compare sites that differ substantially in sampling date. For example, we would like to keep sampling for this project within a 2-month period. Although our testing of small mammal population response will focus on occurrence and abundance, we are also interested in generally characterizing the small mammal communities in these habitats to help document habitat occupancy patterns in the basin. For this purpose we need a technique that can capture a wide array of species. Of the common trapping methods for the smaller mammals, snap trapping and pitfall trapping are the most generalized. Each method has its biases. Snap trapping is a removal technique, but pitfall trapping can be either a removal or live trapping technique. Snap traps catch agile species that tend to forage visually (many rodents), while pitfall traps are good at capturing less agile species that forage by smell (many insectivores). Both capture a wide range of species, but with these known biases (Briese and Smith 1974; Williams and Braun 1983). Live traps, such as Sherman and Longworth traps, are good at capturing rodents, but are not successful with insectivores unless traps are modified to trigger under very light treadle pressure. Captures of some rodents (e.g., microtines) require exposure to traps in their environment before the animals adjust to their presence and enter the traps. While acceptable drawbacks in intensive studies at a limited number of sites, such an investment of time in the proposed study is not possible. Snap traps and pitfall traps are relatively inexpensive to acquire, but live traps tend to be expensive. Finally, both snap and pitfall trapping can be done with rather small field crews and several sites can be done at a time. Live trapping requires that crews reach each site twice a day, once in the morning to empty traps before the animals succumb to high trap temperatures and to close the traps, and again at night to reset the traps. Relatively few sites can be sampled simultaneously.

In the basin there are additional constraints on trapping methodologies. One of the habitats we will likely sample (stiff sage/Eriogonum community) occurs on very shallow, rocky soil. Pitfall traps may not be feasible to install on these sites rendering direct comparisons impossible. Rather than as a primary technique, it may be possible to pitfall trap opportunistically where shrew captures seem most likely. Also, several sites are probably grazed. Using pitfall traps on these sites also would be problematic.

Methods:  We will sample small mammal populations on 64 sites in different vegetation types and levels of fragmentation (see Objective 2).  Given the considerations above, we will use snap trapping as the primary technique for contrasting different site conditions.  We will trap each site using 100 Museum Special snap traps arrayed two traps per station on two transects with 25 stations and 10-m spacing between stations. Transects will be roughly parallel to each other and at least 50 m apart. Traps will be baited with peanut butter and crushed oats and operated for 4 consecutive days and nights. Traps will be checked each morning and reset. Where a choice exists, we will place one trap per station near or under cover objects and the other in the open. Traps will be located in the best trapping situation available within 2 m of the station. Transects will be at least 100 m from contrasting habitat types or obvious edges such as roads. We will exceed this distance whenever practicable. Animals captured will be identified to species and frozen for subsequent necropsy.

We are interested in assessing habitat occupancy patterns early in the breeding season before successful reproduction has had a chance to equalize differences in abundance between sites of differing habitat quality. In “good” years for small mammals, high reproductive output from the best habitats results in a spillover effect leading to augmentation of populations in low quality habitat. This makes ranking habitats by quality more difficult. Although we will have the advantage of assessing reproductive state directly from captured animals, we would like to minimize this effect. All species should be out of hibernation sometime in April. Giving them time to reach an active reproductive state and allow time for a late breeding season, we propose limiting the sampling to the months of May and June. Given the balanced design of eight site conditions and eight replicates of each, we anticipate trapping one replicate of each condition each week. This should partition population growth effects across conditions equally.

This sampling approach is similar to that used at Hanford (Gitzen et al. in pressa) and will allow comparison across studies. It differs in the timing of sampling (primarily August and September at Hanford), in the minimum number of days sampled per site (3 at Hanford), and in using two, rather than one transect. We anticipate that some of the isolated sites in this study may be rather small (5-8 ha), so breaking transects into two lines allows us to fit them in the available area. Although the timing of sampling will result in smaller captures in this study, because sampling will occur earlier in the breeding season, we hope that adding the extra night of sampling will help offset this difference. In the early trapping returns, should captures appear too small for analyses, we will increase the number of transects. Given one sampling period per year, any depletion effect in subsequent years should be minimal.

We will calculate catch per unit effort indices (number caught per 100 trap nights) to compare site conditions. Catch totals will be corrected for sprung, stuck, and missing traps (Nelson and Clark 1973). Small mammal indices of population performance (richness, evenness, abundance, proportion reproductive, etc.) will be contrasted across site conditions with ANOVA after transformation when needed. Should the data prove strongly non-normal we will use appropriate non-parametric alternatives.

Before fieldwork begins we will have the required scientific collecting permit from the Washington Department of Fish and Wildlife. We will also have approval of our methods from the University of Washington’s Institutional Animal Care and Use Committee before the contract is submitted for funding consideration.

Laboratory methods:  Necropsy of frozen specimens will be undertaken at the conclusion of fieldwork. We will attempt to employ our fieldworkers for this task, as they have valuable insight from the field. In the lab we will make species identifications, take standard body measurements, assess condition, and characterize reproductive state. These data will allow us to compare fitness correlates as well as numeric responses. We will make this project known to faculty and staff at the Burke Museum, who may wish to access tissues of the animals for genetic work. Dr. Kenagy and his students have make extensive use of animals collected in our TFW (West 1997) and DEMO (Lehmkuhl et al. 1999) work and probably would benefit from this study as well. After the museum makes its selections, we will see if other museums are interested in the remaining materials. Material left will be disposed of following University of Washington regulations.
Objective 5:  Assess the status and distribution of Washington ground squirrels in the CPP in Washington by 2005.

Task a.  Revisit and survey known historic ground squirrel colonies and survey potential habitat for “new” colonies.

Background:  Intensive small mammal surveys conducted under objective 2 likely will not adequately address Washington ground squirrels.  Ground squirrels are patchily distributed, are restricted to areas of relatively deep soils, and previous studies indicate that they are sparse on the landscape.  To more fully document the status of this species in the Subbasin, we will conduct a second, more extensive survey to supplement the intensive effort.

Methods:  All historic sites known to be active as of 1990 will be visited to determine status of these local populations (Fig 2).  Sites will be searched for sign of occupancy following the methods of Betts (1990, 1999).  We will use the WDFW shrubsteppe GIS to identify potential “new” sites in deep soil, shrubsteppe communities within the Subbasin.  Digital soils maps have been incorporated into the GIS for 2 counties in the Province (Grant and Lincoln) and data have been acquired for numerous others.  We will select 50 sites from among those deemed suitable, distributed on the landscape in areas that have not been surveyed previously.  All sites will be visited during the active period when squirrels are terrestrial (February-June; Sherman 1999, E. Yensen, Alberson College of Idaho, personal communication).   We will use a time-limited visual encounter survey (Crump and Scott 1994) to survey the site for Washington ground squirrels or their sign, confining search efforts to within the targeted habitat/soil class.  Each site will be searched for a maximum of 1 hour, or less if the area is small and can be covered in less time.   Search area will be delineated on a USGS 7.5” topographic map and later digitized and entered into the WDFW Natural Heritage GIS. 

Sites appearing occupied will be trapped to confirm presence of Washington ground squirrels.  Tomahawk live traps will be placed at the opening of burrows and operated until capture. The number of traps used will depend upon colony size. Because trapping will be used solely to identify species, no marking of animals is anticipated. We will record standard measurements at capture.  Field work for this objective will take place in spring and summer 2003 and 2004.

Task b.  Determine relative abundance of Washington ground squirrels and characterize vegetation and soils at occupied sites. 

Methods: We will use a belt-transect survey (Yensen et al. 1992) to derive an index to relative abundance of Washington ground squirrels on occupied sites.  Burrow entrances will be counted within a 400 x 4m transect established through the most likely looking habitat and centered on the highest burrow concentration at each site.  Transect end points will be located with a GPS receiver and marked with a wooden stake at each end.  A surveyor will walk systematically back and forth within the transect recording all active burrows (Yensen et al. 1992).   Shrub cover by species and shrub height will be measured at occupied sites using line intercept (Canfield 1941).   Four 25m lines will be place perpendicular to the burrow transect and equidistant between the 2 wooden stakes.  Herbaceous vegetation will be measured using  0.1m2 sampling frames (Daubenmire 1959) at 5-m intervals along each of the 4 line-intercepts.  Soil characteristics will be measured using standard methods.

We will synthesize the findings and develop management implications/recommendations in Year 4.  Research results will be published in agency reports and peer-reviewed scientific journals.  Findings also will be made available on the World Wide Web via the WDFW web page, and by presentations at conferences and workshops.

g. Facilities and equipment

The Wildlife Resource Data System (WRDS) unit is located within the Research Division of the Wildlife Program at WDFW.  WRDS has the facilities and staff to support a wide range of wildlife data management activities, GIS mapping, GIS analysis/modeling, vegetation and habitat mapping, image processing, system administration, and statistical design/analysis for the Agency.   WRDS computing resources include a SUN 450 Enterprise UNIX network (multiple CPU) with over 100 GB of disk.  The Programs’ local area networks (LAN) are also linked to the UNIX network.   Staff connect to and use the computing power of the UNIX system through the LAN, using Hummingbird emulation software (Novell) on their PC.  The Agency has over 30 UNIX ARC/INFO (V8.x) licenses, which serve ARC, ARCPLOT, ARCEDIT, GRID, TIN, COGO, SDE, and ARC IMS modules.  WDFW has three ERDAS Imagine (V8.x) image processing licenses and two ERDAS Vector modules running in UNIX.   WRDS has two large-format Calcomp 9100 digitizing stations dedicated to GIS data entry and editing.  SAS (V6.12) statistical software for Solaris is available on the UNIX network.   Field data collection equipment includes four MC-GPS dataloggers with PCGPS (V3.7) software.  Digital transfer capabilities include an anonymous ftp site, 8mm tape, CD-RW, and ZIP  disk.  Hardcopy printing/mapping resources include 3 large-format HP plotters, a small-format HP2000, and B/W laser HP5SI.   GIS data/maps are distributed through the Agency’s Priority Habitats and Species Program www.wa.gov/wdfw/hab/release.htm 

WDFW has over 15 years of history and experience in GIS data management and analyses.   The Agency’s GIS infrastructure is strong and well recognized for its valuable contributions over the years.  WDFW has been an active participant in the Washington State Geographic Information Council (WAGIC – www.wa.gov/gic ) activities and workshops for over 5 years.  WDFW is also a committed partner in current and future Washington Framework Initiatives.  The Agency is also a formal partner in a multi-agency data acquisition initiative underway, called the “Landsat 7 Data Purchasing Consortium”, which is being facilitated through Washington Department of Information Services.
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West, S.D. 1997. Terrestrial small mammals. Chapter 3 in West-side studies: research results. Volume 2 of Wildlife use of managed forests: a landscape perspective. Final report TFW-WL4-98-002 to the Timber, Fish and Wildlife Cooperative Monitoring, Evaluation, and Research Committee. Washington Department of Natural Resources. Olympia, Washington.

West, S.D., R.A. Gitzen, and J.L. Erickson. 1999. Hanford vertebrate survey. A report to the Nature Conservancy of Washington. College of Forest Resources, University of Washington, Seattle. 100p.

Whisenant, S. G. 1990. Changing fire frequencies on Idaho's Snake River Plains: Ecological and management implications. Pages 4-10 in, E. S. McArthur, R. M. Romney, S. D. Smith, and P. T. Tueller, Editors, Proceedings - symposium on cheatgrass invasion, shrub die-off, and other aspects of shrub biology and management.  General Technical Report INT-GTR-276. U. S. Department of Agriculture, Forest Service, Ogden, Utah.
Wildlife Habitat and Species Associations in Oregon and Washington www.wa.gov/wdfw/hab/habspp.htm 

Williams, D.F., and S.E. Braun. 1983. Comparison of pitfall and conventional traps for sampling small mammal populations. Journal of Wildlife Management 47:841-845.

Yensen, E., D. L. Quinney, K. Johnson, K. Timmerman, and K. Steenhof.  1992.  Fire, vegetation changes, and population fluctuations of Townsend's ground squirrels.  American Midland Naturalist 128:299-312.
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Matthew Vander Haegen, Wildlife Research Scientist, WDFW,  0 FTE

Duties – Co-principle investigator; coordinate project, direct field studies, analyze data, report and publish results.

Education -- Ph.D., Wildlife Ecology - University of Maine, 1992; M.S., Wildlife and Fisheries Biology - University of Massachusetts, 1987; B.S., Wildlife Management - University of Massachusetts, 1983

Current Employer -- Washington Department of Fish and Wildlife

Current Responsibility – Design and conduct research projects that address wildlife populations and species/habitat relationship in shrubsteppe and oak-woodland communities; solicit funding from government and outside sources; develop and maintain project budgets; hire and supervise employees and purchase equipment; analyze data, prepare reports, and publish findings in refereed journals; present results at professional and lay meetings; consult with state and federal biologists and administration on issues related to research; represent WDFW on interagency committees.

Recent Employment-- 1997 - present: Wildlife Research Scientist, Washington Department of Fish and Wildlife; 1994 - 1997: Wildlife Research Biologist, Washington Department of Fish and Wildlife; 1991 - 1994: Research Wildlife Biologist, USDA Forest Service, Northeastern Forest Experiment Station; 1986-1991: Graduate Research Assistant, Maine Cooperative Fish and Wildlife Research Unit

Expertise – Quantitative population ecology; species/habitat relationships at local and landscape scales; arid lands ecology; avian bioenergetics; research design and implementation; collaborative research efforts. 

Relevant publications –

Vander Haegen, W. M., S. M. McCorquodale, C. R. Peterson, G. A. Green, and E. Yensen. 2001. Wildlife communities of eastside shrubland and grassland habitats.  Pages 292-316  in D. H. Johnson and T. A. O'Neil, editors. Wildlife-habitat relationships in Oregon and Washington. University of Oregon Press, Corvallis. 

Vander Haegen, W. M., F. C. Dobler, and D. J. Pierce. 2000. Shrubsteppe bird response to habitat and landscape variables in eastern Washington, USA. Conservation Biology 


14:1145-1160.

Vander Haegen, W. M., and B. Walker. 1999. Parasitism by Brown-headed Cowbirds in the shrubsteppe of eastern Washington.  Studies in Avian Biology 18:34-40.

Vander Haegen, W. M, and R. M. DeGraaf.  1996.  Predation rates on artificial nests in     an industrial forest landscape.  Forest  Ecology and Management 86:171-179.

Hagan, J. M., W. M. Vander Haegen, and P. M. McKinley.  1996.  The early development of forest fragmentation effects on birds.  Conservation Biology 10:188-202.

Stephen D. West, Associate Professor, Wildlife Science, University of Washington 0.08 FTE

Duties – Co-principle investigator – supervise graduate students, direct field studies, analyze data, report and publish results.

Education - University of California, Berkeley, Zoology, A.B., 1970; University of Alaska, Fairbanks, Wildlife Management, M.S., 1974; University of California, Berkeley, Zoology, Ph.D. 1979.

Current Employer – College of Forest Resources, University of Washington.

Current Responsibility – Teach Wildlife Research Techniques, Wildlife Ecology and Conservation, Mammalogy, undergraduate and graduate seminars in Wildlife Science. Provide guest lectures in other College of Forest Resources courses and in continuing education offerings. Advise undergraduate student research projects and senior theses. Serve as Major Professor for graduate students. Acquire private, state, federal, and foundation support for research and student support. Conduct original research, report findings to public and professional audiences, and publish results in professional and scholarly outlets. Serve as consultant to private companies, public utilities, and government agencies. Serve on Divisional, College, and University committees. Serve as Program Coordinator for the graduate program in Wildlife Science at the College of Forest Resources.

Recent Employment – Associate Professor of Wildlife Science since 1986 at the College of Forest Resources, University of Washington.

Expertise - General research interests include vertebrate population biology and natural history, especially in forested ecosystems. A large measure of work has been conducted in the forests of the Pacific Northwest and Alaska. Recent and current research includes documenting wildlife community responses to different patterns and levels of green tree retention after harvest (U.S. Forest Service); evaluating the effectiveness of riparian management zones for wildlife and documenting landscape patterns of wildlife communities in managed forests (both with TFW/Washington Department of Natural Resources); describing small mammal and bat habitat associations at the Hanford Site (The Nature Conservancy of Washington); characterizing western gray squirrel movement patterns (Washington Department of Fish & Wildlife); and documenting winter habitat use patterns for lynx in the north-central Cascade mountains (WDF&W, U.S. Forest Service, Seattle City Light).

Relevant Publications –

Lehmkuhl, J.F., S.D.West, Chambers, C.L., McComb, W.C., Manuwal, D.A., Aubry, K.B, Erickson, J.L., Gitzen, R.A., and Leu, M. 1999. An experiment for assessing vertebrate response to varying levels and patterns of green-tree retention. Northwest Science 73:45-63.

Adams, M.J., S.D. West, and L. Kalmbach. 1999. Amphibian and reptile surveys of U.S. Navy lands on the Kitsap and Toandos Peninsulas, Washington. Northwestern Naturalist 80:1-7.

West, S.D. 1999. Northern bog lemming / Synaptomys borealis. Pp. 655-656. In The Smithsonian Book of North American Mammals. D.E. Wilson and S. Ruff, eds. Smithsonian Institution Press, Washington, D.C. 750pp.
Gitzen, R.A., S.D. West, C.A. Quade, B.E. Trim, M. Leu, and J.A. Baumgardt. In press. A range extension for Ord’s Kangaroo rat (Dipodomys ordii) in Washington State. Northwestern Naturalist.

Gitzen, R.A., S.D. West, and B.E. Trim. In press. Additional information on the distributions of small mammals at the Hanford Site, Washington. Northwest Science.
Michelle Snyder, Information Technology Application Specialist 5,  0 FTE

Working Title, Geographic Information System (GIS) Manager

Duties -- Co-principle investigator for shrubsteppe habitat mapping components of Project.  Project responsibilities include:  directing all phases of the habitat mapping project and ensuring QA/QC in data compilation and management; contracts administration; managing budget and technical staff; coordination with partner organizations for in-kind services; ensuring successful completion/distribution of all final products/data; and, report/publish results.

Education – M.S., Natural Resource Management w/ Certification in Remote Sensing – University of Michigan, 1986; B.S., Biology and Environmental Sciences (double major) – State University of New York, 1983.

Current Employer – Washington Department of Fish and Wildlife

Current Responsibility – Advise Chief Scientist and Program AD on spatial data policy issues.  Serve as Program and agency expert on spatial data project planning/management; supervise staff of senior-level spatial data analysts; responsible for managing work flow, establishing project priorities, monitoring project activities, establishing data management standards, ensuring product delivery, administering contracts, and managing GIS budget; serve as WDFW representative on interagency committees and the WA Geographic Information Council.

Recent Employment – 1993 to present: GIS Manager, Washington Department of Fish and Wildlife; 1987-1993: GIS and Remote Sensing Analyst, Washington Department of Fish and Wildlife; 1986: Graduate Teaching Assistant, University of Michigan; 1984-1985: Graduate Research Assistant, University of Michigan.

Expertise – GIS and Remote Sensing project design, planning, and management; wildlife habitat mapping and modeling; monitoring GIS project and data management activities; implementing QA/QC measures; managing technical staff; and intra- and interagency coordination and collaboration.

Relevant publications – 

Jacobson, J. and M. Snyder.  2000.  Shrubsteppe Mapping of Eastern Washington Using Landsat Thematic Mapper Data. Washington Department of Fish and Wildlife, Olympia, WA 35pp.

Washington Department of Fish and Wildlife. 1995. Integrated Landscape Management Plan for Fish and Wildlife in the Lewis-Kalama River Watershed, WRIA #27, WDFW, Olympia, 66pp, 22 maps.

Almack, J., W. Gaines, R. Naney, P. Morrison, J. Eby, M. Snyder, G. Wooten, S. Fitkin, and E Garcia. 1993. North Cascades Grizzly Bear Ecosystem Evaluation; final report. Interagency Grizzly Bear Committee, Denver, Colorado, 169pp.
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