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a. Abstract
Agriculture, like other land uses, can result in the direct loss and degradation of wildlife habitat.  Agriculture can also influence ecosystem processes such as the hydrological cycle, especially in semi-arid areas where water is often limiting.  We propose to examine occupancy patterns of four focal amphibian species occupying the Columbia Plateau that require habitats that vary broadly in hydroperiod.  We will use these data to: 1) understand how changes in land-use and surface hydrology may affect basin-obligate amphibians, and 2) compare the historic and current distributions of these species to update Washington Department of Fish and Wildlife databases in order to help focus management of Columbia Plateau amphibians in four ways: a) by developing a ranking of habitat patches that will facilitate their conservation, b) by identifying those opportunities especially suited to mitigate the undesirable effects of agriculture, 3) by testing the predictions about the distributions of these amphibians made by the Washington State Gap Analysis Project, and 4) by refining the Gap Analysis Habitat Model to better predict the distribution of focal amphibians on the Columbia Plateau. 

b. Technical and/or scientific background

Introduction

Decline of amphibians is a global concern (Blaustein and Wake 1995), as amphibians can serve as biological indicators of ecosystem health and selected species may be key independent indicators of the quality of fish habitat (Rock Creek Subbasin Summary 2001:16;Yakima Subbasin Summary 2001:91).  Causes for decline are numerous and complex, but human-related habitat alterations are among the most frequently cited reasons (Bishop and Pettit 1991, Roberts 1992, Fisher and Shaffer 1996).  Agriculture can change wildlife habitat directly through processes of fragmentation or indirectly by altering ecosystem processes such as the hydrological cycle (Edge 2001).  Changes in the hydrological cycle most likely affect those species whose reproduction is tied to water and whose breeding success in water is related to hydroperiod (Wellborn and Skelly 1996).

Historically, the Columbia Plateau supported amphibian species with a broad range of hydroperiod needs (Dvornich et al. 1997, Leonard et al. 1996).  However, agriculture and irrigation have dramatically changed the wetland landscape in the Plateau from its historic condition.  Some amphibians, such as the Great Basin spadefoot (Scaphiopus intermontanus), are highly specialized for reproduction in ephemeral aquatic habitats, and could benefit if agriculture has increased breeding and foraging sites (Nussbaum et al. 1983, Leonard et al. 1996).  Agriculture can also result in creation of perennial wetlands, which could benefit amphibians that require permanent water such as the Columbia spotted frog (Rana luteiventris) and the neotenic
 forms of the blotched tiger salamander (Ambystoma tigrinum melanostictum).  However, effects of having “more perennial wetlands” are not always positive and certainly non-intuitive.  For example, increase in perennial water can promote the spread of exotic warm-water predators of native amphibians such as the bullfrog and warm-water fishes that are thought to negatively influence amphibians (Hayes and Jennings 1986, Leonard et al. 1993, Kiesecker and Blaustein 1997, Aker 1998; Yakima Subbasin Summary 2001:93).  In northeastern Washington and the Palouse ecoregion of Idaho, some amphibian species were not present or more infrequent in ponds with introduced fish (Aker 1998, Monello and Wright 1999), and only the bullfrog was able to breed in ponds where introduced fish were present (Monello and Wright 1999).  Bullfrogs are implicated in the decline of selected local amphibians (Hayes and Jennings 1986, Jennings and Hayes 1994), especially leopard frogs (Leonard et al. 1999), and may spread more readily where densities of perennial wetlands have increased.  Thus, while some amphibians, like Woodhouse’s toad (Bufo woodhousei), may benefit from agricultural development (not withstanding fragmentation effects), those changes appear to have negatively impacted others, such as the permanent water-requiring Columbia spotted frog (Tucannon Subbasin Summary 2001: Riparian/Floodplain Section:57; Yakima Subbasin Summary 2001:92).

All four amphibians we target in the Columbia Plateau are either priority species (those that warrant special attention), species of concern, or species tied to priority habitats (i.e., freshwater wetlands and riparian habitats) based on Washington State Department of Fish and Wildlife (Priority Habitats and Species [PHS]; WDFW 1999) and Washington GAP criteria (Dvornich et al. 1997).  Two target amphibians, the blotched tiger salamander and Great Basin spadefoot, occur largely within the Columbia Basin in Washington State, and are viewed as shrubsteppe obligates (Crab Creek Subbasin Summary 2001:35).  The Columbia spotted frog is a state candidate species as well as a federal species of concern (WDFW 1999).  The spotted frog (presumptively the Columbia spotted frog, but incorrectly given the specific epithet for the Oregon spotted frog [Rana pretiosa]
) is described as having low population levels in the Tucannon Subbasin (Tucannon Subbasin Summary 2001:55), and is among the wildlife species listed for the Lower Snake Subbasin (Lower Snake Subbasin Summary 2001:86).  Columbia spotted frog is elsewhere regarded as a wildlife species of interest (Palouse Subbasin Summary 2001:23).  Woodhouse’s toad and the other three target amphibians use freshwater or riparian wetlands, which are state priority habitats (WDFW 1999).

Unfortunately, except for the leopard frog (Leonard et al. 1999) and a few areas that have been specific survey area targets (Hallock 1998a, 1998b; 1999; 2000; 2001), we know almost nothing about the current distribution or the status of amphibians on the Columbia Plateau (Rock Creek Subbasin Summary 2001:16; Yakima Subbasin Summary 2001: Objective 17: Strategy 1 narrative:326).  In particular, we can only guess about how agricultural development may have influenced the amphibian assemblage in this part of Washington State.  Responses of amphibians to agriculture in semi-arid landscapes have been the subject of limited study elsewhere (e.g., Fisher and Shaffer 1996), but they are unstudied in Washington State.  

Proposed Project
We propose a three-year project to identify and compare the current and historic distributions of four amphibian species (Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad) across the Columbia Plateau.  This study will provide:

1) an understanding of how changes in land-use and surface hydrology are likely to affect basin-obligate amphibians, and

2) a historic and current distribution for these species that will be used to update WDFW databases.

This information will help focus management of Columbia Plateau amphibians in four ways:

a) by developing a preliminary ranking of habitat patches that will facilitate their conservation,

b) by preliminary identification of those opportunities especially suited to mitigate the undesirable effects of agriculture,

c) by testing the predictions about the distributions of these amphibians made by the Washington State Gap Analysis Project (Dvornich et al. 1997),

d) by refining the Gap Analysis Habitat Model to better predict the distribution of focal amphibians on the Columbia Plateau.

We chose these four target species because in their requirements to complete their life cycle, they span the full range of hydroperiod conditions, from ephemeral (e.g., Great Basin spadefoot) to perennial waters (e.g., Columbia spotted frog).  As such, coverage of these species would encompass habitat conditions required by most amphibians on the Columbia Plateau.  We also chose these taxa because responses to agriculture and irrigation are thought to be positive for two (Great Basin spadefoot and Woodhouse’s toad: Nussbaum et al. 1983, Leonard et al. 1993) and negative for two (blotched tiger salamander and Columbia spotted frog: Dvornich et al. 1997; Crab Creek Subbasin Summary 2001:35; Tucannon Subbasin Summary 2001: Riparian/Floodplain Section:57; Yakima Subbasin Summary 2001:92).  This choice would allow us to evaluate the full range of potential amphibian responses to agriculture and irrigation.  The blotched tiger salamander was chosen in part because it belongs to a group known to be highly vulnerable to fish predation, a conditions that agriculture and irrigation-related shifts in water use may facilitate.  Taxa allied to tiger salamanders have a long use history as fish bait (Espinosa et al. 1970, Leonard et al. 1993:20) presumptively because of their favorable palatability.  A strong inverse relationship between tiger salamander allies and fish has been the frequent finding (Shaffer and Fisher 1991, Shaffer and Stanley 1992, Shaffer et al. 1993).  Lastly, we selected Woodhouse’s toad in part because its distribution in Washington State characterizes largely lowest elevation portion of the Columbia Plateau (Dvornich et al. 1997), where agricultural development has been especially extensive (Scott and De Lorme 1988). 

c. Rationale and Significance to Regional Programs
Our knowledge of amphibians in the Columbia Plateau is very limited.  With some recent and highly focused exceptions (Aker 1998; Hallock 1998a, 1998b, 1999, 2000, 2001; Leonard et al. 1999; McDiarmid 1980; Quinn et al. 2001), information that exists is based largely on old or anecdotal observations (Blanchard 1921; Cooper and Suckley 1860; Dice 1916; Dunn 1940; Metter 1960; Slater 1934, 1937, 1939, 1955, 1964; Slevin 1928; Svihla and Svihla 1933).  In one sense, the limiting factor for amphibians on the Columbia Plateau is a “lack of knowledge”.  This is strongly reflected in the fact that all Subbasin Summaries for the Columbia Plateau region in Washington State with the except of Rock Creek emphasize the need to maintain, protect, enhance, restore or manage PHS wildlife species (Crab Creek Subbasin Summary 2001: Overall Goal:78; Lower Snake Subbasin Summary 2001: WDFW Overall Goal for Wildlife:150; Nez Perce Tribe Overall Goal:152; Palouse Subbasin Summary 2001: Primary Wildlife Goal:75; Rock Creek Subbasin Summary 2001: Tucannon Subbasin Summary 2001: Primary Wildlife Goal:117; Yakima Subbasin Summary 2001:315), but in some cases have no discussion specific to amphibians (Lower Snake Subbasin Summary 2001) or in other cases, where discussion exists, it is based on what is potentially present (Rock Creek Subbasin Summary 2001:13,16) or it emphasizes or reflects lack of (Rock Creek Subbasin Summary:25) or limited information (Palouse Subbasin Summary 2001:24; Tucannon Subbasin Summary 2001:57; Yakima Subbasin Summary 2001:91-92).  Where specific amphibians have been discussed, non-specific information reflects a general lack of data (Crab Creek Subbasin Summary 2001: blotched tiger salamander:35; Palouse Subbasin Summary: Riparian/Wetland Area Wildlife Assemblages: spotted frog:24; Tucannon Subbasin Summary 2001: spotted frog:57; Yakima Subbasin Summary 2001: Columbia spotted frog:92).  Additionally, protection, enhancement, and restoration of shrubsteppe habitats and their associated species, one (blotched tiger salamander) of which is a target species in this study, has been emphasized (Crab Creek Subbasin Summary: Overall Goal:78).  It needs emphasize that of all vertebrate groups, amphibians and reptiles have been historically the most ignored.  The widespread documentation of amphibian losses on a global scale has emphasized the pressing need to redress this general lack of attention, especially to establish a current baseline in context of the available historical record.  In this regard, the Columbia Plateau is no exception.

How amphibians may respond to changes in the landscape as a result of agriculture is of fundamental management importance, especially since land-use changes have been relatively rapid and widespread.  In particular, extremely large areas (50% to 90%) of riparian and floodplain habitats, focal for two of the target amphibians (Columbia spotted frog and Woodhouse’s toad) in this study, have been modified or lost (Lower Snake Subbasin Summary 2001: Habitat Losses:112; Palouse Subbasin Summary 2001:40; Rock Creek Subbasin Summary 2001:25; Tucannon Subbasin Summary 2001:68; Yakima Subbasin Summary 2001:109-112).  Protection, enhancement, or restoration of riparian and floodplain habitats, or their associated species, is either a fish and wildlife need (Rock Creek Subbasin Summary 2001:40; Tucannon Subbasin Summary 2001: Wildlife section: Habitat subsection:126), a goal (Lower Snake Subbasin Summary 2001: Nez Perce Tribe Overall Goal:152), or a specific wildlife objective (Palouse Subbasin Summary 2001: Wildlife Objective 4; Yakima Subbasin Summary 2001:320).  In its assessment of habitat needs for riparian-associated amphibians, this study will provide a key step toward protection, enhancement, or restoration by defining habitat needs for the target species with some precision.

Additionally, the shrubsteppe landscape, which is the key habitat for one of the remaining two target species in this study (blotched tiger salamander) and is an important habitat for the remaining target species (Great Basin spadefoot), has undergone substantially losses as a consequence of agricultural and irrigation-related modifications (Crab Creek Subbasin Summary 2001:9).  Protection, enhancement, or restoration of shrubsteppe, or their associated species, is a goal (Crab Creek Subbasin Summary 2001:78).  In its assessment of habitat needs for shrubsteppe-associated amphibians, this study will provide a key step toward protection, enhancement, or restoration (Yakima Subbasin Summary 2001: Goal 2:317) by characterizing the habitat needs for these amphibians with some precision.  In its comparison of the habitat characteristics of sites occupied versus unoccupied by the target amphibians, it will also contribute to the wildlife goal or objectives of monitoring periodic changes in habitat distribution (Crab Creek Subbasin Summary 2001: Wildlife Goal 2:79; Yakima Subbasin Summary 2001: Goal 1: Objective 6:316). 

By comparing occupied versus unoccupied sites (both historic and current), this project, will lead to improved understanding of the habitat requirements of the target amphibian species (Yakima Subbasin Summary 2001: Goal 4: Objective 1 and 2:328).  Establishing an amphibian or non-game inventory and monitoring program is a fish and wildlife need among several Subbasins (Lower Snake Subbasin Summary 2001: Wildlife section:156; Yakima Subbasin Summary 2001: Goal 3: Objective 17:317).  This knowledge will be reflected in new Priority Habitats and Species program management recommendations, which are used to develop critical area ordinances for the Growth Management Act (WDFW 1997).  

Moreover, PHS amphibian-specific habitat data will help the WDFW, The Nature Conservancy, and other nonprofit groups identify lands of high conservation value that are suitable for protection (Yakima Subbasin Summary 2001: Goal 1: Objective 7:316). 

d. Relationships to other projects 
This project supports and is complementary to another proposed BPA study (WDFW Project 18), and other ongoing work, on the leopard frog.  The leopard frog and one of the target species in this project, the Columbia spotted frog, both reproduce in perennial water.  As such, they have a high likelihood of showing parallel patterns to landscape changes that may result from of agricultural development.  We anticipate significant collaborative effort and exchange of data with investigators in the leopard frog study because some overlap in historic habitat use between the Columbia spotted frog and the leopard frog is known (Leonard et al. 1999) and some overlap in current habitat use may exist between these frog species as well as some of the other target species in this study.  Additionally, the leopard frog was an inappropriate target species for this study, which requires a minimal number of extant sites to allow effective comparisons between habitat conditions across currently occupied versus historically occupied, but currently unoccupied sites for the target amphibian species. The leopard frog is only known from two areas (Leonard et al. 1999), and study of this species is much better suited to the intensive survey, demographic, and effect-focused studies proposed in WDFW Project 18 (D. Hays, pers. comm.).

The project is equally complementary to studies of distribution in the Columbia spotted frog that have documented changes in distribution elsewhere in the Columbia Basin and elsewhere within its geographic range (Roberts 1992).  Preliminary investigations currently being implemented by the USGS Amphibian Research and Monitoring Initiative (ARMI) will allow for complimentary surveys of Columbia Basin amphibian species and their habitats, adding to the overall effort.  In addition, this proposed study will contribute substantially to a long-term amphibian inventory project (Hallock 2000) culminating in the creation of a comprehensive Washington Herpetological Atlas (L. Hallock, pers. comm.).

This information will help support the WDFW’s planning process for the Shrub-Steppe ecoregion under the Conservation and Reinvestment Act (CARA).  The Washington Department of Fish and Wildlife recently received about $500,000 grant to develop a statewide strategy and a pilot ecoregion plan to conserve fish and wildlife, promote science education, and develop recreational opportunities.  The CARA grant does not support field study but rather the compilation of existing data. The study described here would provide new information.   

This project is novel in the sense that it has the opportunity to document the positive effects of agriculture, which has been suggested for the Great Basin spadefoot (Nussbaum et al. 1983, Leonard et al. 1996) and in the sense that it will broaden our understanding of irrigation-influenced amphibian habitat changes in semi-arid habitats.

e. Project history (for ongoing projects) 

This is a new project.

f. Proposal objectives, tasks and methods

Objective 1: Determine the historic distribution of four focal amphibians (Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad) across the Columbia Plateau of Washington State.

Task a) Locate historic records for the Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad across the Columbia Plateau of Washington State. 

Methods: We will initiate this project in January 2002.  We will canvass the WDFW database, all available museum records or voucher photographs, and all available literature for records of the target species. We will obtain historical field notes along with collected specimens or original observations. Two Scientific Technicians I and one Wildlife Biologist II will be needed over a 4-month period to complete this task.  One WDFW research scientist, representing 50% in-kind support, will supervise these individuals. 

Task b) Map, classify, and obtain landowner information and permission (where needed) to access Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad locations.

Methods: Records obtained from various sources will be classified into two major categories: 1) verifiable; records that an independent investigator can verify because either an unambiguous museum specimen or photograph of the animal exists; and 2) unverifiable: records that an independent investigator cannot verify. We will further classify unverifiable records as: 1) usable; records from more than one source, at least one of which is highly reliable, and 2) unusable: records from only one source.  Verifiable and unverifiable, but usable, records will be mapped in a fashion that allows field crews to easily locate them, i.e., on a gross level on 7.5’ USGS topographic quadrangles and on a higher resolution (5-m) scale that allows identification of the local topographic and hydrological characteristics of sites.  We will seek landowner co-operation to visit sites. One Scientific Technician I and one Wildlife Biologist II will be needed over a one-month period to complete this task.  One WDFW research scientist, representing 50% in-kind support, will supervise these individuals.   

Task c) Obtain historical habitat data for all sites scheduled to be visited.

Methods: Historical habitat data will be obtained for all sites scheduled to be visited from available literature and historical sources, including historical aerial photographs and field notes of investigators having worked in the target regions. One Scientific Technician I and one Wildlife Biologist II will be needed over a one-month period to complete this task.  One WDFW research scientist, representing 50% in-kind support, will supervise these individuals.

Objective 2:  Determine the current occupancy among historically occupied sites for the Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad.

Task a) Gather data for a species-specific detection protocol for the Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad.

Methods: This task will begin in January 2002.  We will gather all sampling method information for each of the three target taxa.  This information will be summarized and refined into a field sampling protocol for each species.  We anticipate that each sampling protocol will take advantage of specific elements that will facilitate rapid detection of the respective target species: Columbia spotted frog (diurnal activity), blotched tiger salamander (nocturnal activity), Great Basin spadefoot (unique call and nocturnal behavior), and Woodhouse’s toad (unique call and nocturnal behavior).  We also anticipate that restriction of larval stages to aquatic habitats will facilitate species detection via active net and passive trap sampling.  One Wildlife Biologist II will be needed over a two-month period to complete this task.  One WDFW research scientist, representing 50% in-kind support, will supervise these individuals.

Task b) Refine a species-specific detection protocol for the Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad.

Methods: We anticipate beginning this task around 1 April 2002, or the beginning of the active season for these three species.  One Scientific Technician I and one Wildlife Biologist II will be needed over a three-month period to complete this task.  One WDFW research scientist, representing 50% in-kind support, will supervise these individuals.

Task c) Sample historical sites (see objective 1) for Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad.

Methods: We will initiate this task around 1 April 2003, or the beginning of the active season for these three species. Historical sites for the three target amphibians will be sampled based on the refined protocol for each of the four species.  We will: 1) count numbers individuals in each life stage, 2) describe basic physical and biotic features (e.g., hydroperiod, fish presence and fish species), and 3) characterize various features (e.g., degree of isolation by roads, created site).  This task will require a field crew of three technicians, one Wildlife Biologist II for six-month interval in each of 2003 and 2004.  A WDFW research scientist, representing 50% in-kind support, will supervise the field crew.

Task d) Assemble a report on occupancy patterns for the Columbia spotted frog, blotched tiger salamander, Great Basin spadefoot, and Woodhouse’s toad. 

Methods: We will initiate this task in July 2004.  The report will include an analysis of differences in physical and biotic habitat characteristics of occupied versus unoccupied sites.  Comparison will focus on looking for asymmetries in habitat characteristics of occupied versus unoccupied sites that may reveal the causal bases of disappearance from unoccupied sites.  Physical and biotic habitat characteristics of occupied sites will be used to rank sites according to some level of value or quality for the target species.  Occupied sites will be used to determine whether the predictions of the Washington State Gap Analysis were successful or not.  For predictions found to be unsuccessful, we will determine how the habitat characteristics of the model prediction may differ from those of the non-consistent data.  If found, these habitat characteristic differences will be used to erect a new, refined model that can predict the habitat distribution of the target amphibians. The analysis will provide the basis for a preliminary model of occupancy patterns that can be tested with future data.  A WDFW research biologist, representing 50% in-kind support, will develop this report with assistance from one Wildlife Biologist II over a two-month interval.

g. Facilities and equipment

Several WDFW field facilities would be available for logistic support and/or housing. The Habitat Program of WDFW has considerable sampling and field equipment (e.g., sub-meter accuracy GPS unit [Trimble Pathfinder Pro XRS GPS], laser hypsometers, nets) that would be available for execution of this project. 

The Bureau of Land Management, Spokane District, would be a co-operator on this project with contributions of equipment (digital camera, traps) and housing facilities.

The Washington Department of Natural Resources is a co-operator on this project with in-kind support for housing. 
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Section 10 of 10. Key personnel
Marc Hayes, PhD, Research Scientist with the Science Team of the Habitat Program of the Washington Department of Fish and Wildlife, will co-supervise the proposed project and assist in the writing of progress and final reports, and peer-reviewed products that result from the final reports.  Dr. Hayes is a research herpetologist with over 25 years of field and project supervision experience.

Timothy Quinn, PhD, Chief Research Scientist with the Science Team of the Habitat Program of the Washington Department of Fish and Wildlife, will co-supervise the proposed project with Dr. Hayes, and also assist in the writing of progress and final reports, and peer-reviewed products that result from the final reports.  Dr. Quinn is a highly experienced project manager who brings superlative writing skills to the proposed project.

Liana Aker, MS, Wildlife Biologist II with the Habitat Program of the Washington Department of Fish and Wildife, will direct the field studies portion of this project and will have a lead role in writing of reports and peer-reviewed products that results from this project.  Ms. Aker is among the herpetologists with the most field experience in Eastern Washington, and brings significant experience with the amphibians and factors influencing them to the proposed project.

Resumes for the project follow.

Marc P. Hayes

Dr. Hayes is a research herpetologist currently employed as a research scientist with the Washington Department of Fish and Wildlife.  He has over 25 years of field experience with amphibians and reptiles, the last 12 years of that experience in the Northwest.  Dr. Hayes has supervised over 30 diverse projects addressing the ecology and habitat needs of amphibians and reptiles, and is uniquely suited to co-supervise the proposed project.  

Current Employer: 
Washington Department of Fish and Wildlife, Habitat Program



600 Capitol Way North



Olympia, Washington 98501-1091



Ph: (360) 902-2567  Fax: (360) 902-2946  E-mail: mhayesrana@aol.com
Education:

1991
University of Miami, Florida

PhD

1975
California State University, Chico
MA

1972
University of California, Santa Barbara
BA

1970
Yuba College



AA

Project Managment Experience

2000-2001
Project coordinator; Amphibian Seep and Sampling Studies, WDFW

1999-2000 Coordinator and Scientific Lead; Rivergate Project; Port of Portland .

1999-2000 Research Biologist and Lead; Oregon spotted frog/bullfrog habitat partitioning study; US Fish and Wildlife Service.

1998-2000 Research Biologist and Co-operator; Movement and overwintering study of the Columbia spotted frog (Rana luteiventris); w/ Dr. Evelyn Bull, PNW Forest Range and Experiment Station.

1998-2001 Research Biologist and Co-operator; Headwater stream amphibians study; w/ Stillwater Ecosystem, Watershed, and Riverine Sciences; NCASI.

Other experience

1992-present
Adjunct Assistant Professor, Portland State University; taught Vertebrate Zoology (BI 387), Herpetology (BI 413/513), and Field Herpetology (BI 405/505); project advisor for six Masters-level graduate students.

Recent Publications

Hayes, M.P., C.A. Pearl, and C.J. Rombough.  2001.  Rana aurora aurora: Movement.  Herpetological Review 32(1):35-36.

Bull, Evelyn; and M.P. Hayes.  2001.   Post-breeding movments of Columbia spotted frogs (Rana luteiventris) in northeastern Oregon.  Western North American Naturalist 61(1):119-123.

Altman, R.; M.P. Hayes, R.D. Forbes, and S.D. Janes.  2001.  Chapter 10: Wildlife communities of westside grassland and chaparral.  In: D.H. Johnson and T. O’Neill (editors), Habitat-Species Relationships of Oregon and Washington, Oregon State University Press.  [Book chapter]

Bull, Evelyn; and M.P. Hayes.  2000.  An evaluation of livestock grazing on the Columbia spotted frog.  Journal of Range Management 37:1138-1145.

Hayes, M.P.; M.R. Jennings; and J.D. Mellen.  2000.  Beyond mammals: Environmental enrichment for amphibians and reptiles.  Pp. 205-235.  In: Hutchinson, M.; J. Mellen; and D. Shepherdson (editors), Second Nature: Environmental enrichmental for captive animals, Smithsonian Institution Press, Washington, D.C.  [Book chapter]

Timothy Quinn
Habitat Program, Washington Department of Fish and Wildlife

600 Capitol Way North

Olympia, Washington 98501-1091

(360) 902-2414

quinntq@dfw.wa.gov
Dr. Quinn is one of three Chief Scientists of the Washington Department of Fish and Wildlife and oversees all research in the Habitat Program.  He has over 20 years of field experience with research in the Pacific Northwest.  Much of Dr. Quinn’s work involves measuring the effects of human-land use activates on vertebrate species and their habitat. Dr. Quinn has a superb record of assembling integrative studies and brings unique writing and supervisoral skill to the proposed project.  
EDUCATION
1999
PhD  Wildlife Ecology, University of Washington
1987
MS Physiological Ecology of Marine Fish, Western Washington University, Bellingham

1979
BS Biology, Chemistry Minor, Western Washington University, Bellingham

PROFESSIONAL EMPLOYMENT
1999-
Chief Scientist, Habitat Program

Washington Department of Fish and Wildlife, Olympia

1999
Visiting Faculty



The Evergreen State College, Olympia

1998
Visiting Professor


University of Washington, Seattle

1996-9
Wildlife Ecologist/HCP Coordinator
Washington Department of Fish and Wildlife, Olympia

1993-6
Research Wildlife Ecologist

Boise Cascade Corporation, Yakima

1988-92
Research Assistant


College of Forest Resources, University of Washington, Seattle 

1991
Lecturer



Western Washington University, Bellingham

1991
Research Biologist


King County, Seattle  

RECENT GRANTS AND CONTRACTS

2000
$35,000
Timber/Fish/Wildlife
Sampling methods for stream dwelling amphibians

2000
$73,000
Timber/Fish/Wildlife
Amphibian use of seeps in western Washington

1997-9
$160,000
Timber/Fish/Wildlife
Songbird ecology in western Washington forests 

1997
$25,000
Timber/Fish/Wildlife
Landscape Management Practitioners Workshop 

1996
$32,000
Boise Cascade Corporation
Habitat associations and productivity of birds

RECENT PUBLICATIONS

Sallabanks, R., T. Quinn.  2001. Productivity of song birds in mixed coniferous forests of the inland Northwest. Timber/Fish/Wildlife. Washington Department of Natural Resources, Olympia, Washington 

Quinn, T, J. Gallie, D.P. Volsen.  2001.  Amphibian occurrence in artificial and natural wetlands of the Teanaway and Lower Swauk River drainages of Kittatas County, Washington.  Northwest Science 75(1):84-89.

Roloff, G., G. Wihere, and T. Quinn.  2001.  Introduction to Modeling for Natural Resource Managers.  In D. H. Johnson and T. O’Neill (Editors).  Species Habitat Association of Oregon and Washington—Building a Common Understanding.  Oregon State University Press, Corvallis. 

Lehmkuhl, J., B. Marcot, T. Quinn. 2001.  Risk Assessment in Natural Resource Management.  In D. H. Johnson and T. O’Neill (Editors).  Species Habitat Association of Oregon and Washington—Building a Common Understanding.  Oregon State University Press, Corvallis. 

Quinn, T.  1999.  Habitat characteristics of an intertidal aggregation of Pacific Sandlance (Ammodytes hexapterus) at a North Puget Sound beach in Washington.  Northwest Science 73: 44-49.

Liana M. Aker

Ms. Aker has substantial expertise with managing projects addressing the ecology of Columbia Basin amphibians.  In particular, she is the only investigator to date who has addressed the relationship between amphibians and introduced fishes in eastern Washington.  Furthermore, she has significant recent field experience with Columbia spotted frogs (Rana luteiventris), blotched tiger salamanders (Ambystoma tigrinum melanostictum), and Great Basin spadefoot (Spea intermontana).  Her experience base makes her uniquely qualified to implement and supervise the field component of this study.

Education

1998
Master of Science 
Eastern Washington University, Cheney 

1996
Bachelor of Science 
Central Washington University, Ellensburg 

Recent employment, projects and publications

March 2000 to Present:  Fish and Wildlife Biologist 2, Washington Department of Fish and Wildlife, Olympia, WA.  Evaluate impacts on fish and wildlife resources and design mitigation plans for major FERC (Federal Energy Regulatory Commission)-related projects including hydroelectric and gas turbine facilities. 

April 1999 to December 1999:  Biological Science Technician, GS 07, USDI Bureau of Land Management, Spokane, WA.  Served as amphibian expert in development of the Hydro-Geo Morphic Interior Columbia Basin wetland assessment model.  Designed and implemented restoration projects in wetland and riparian habitats.
June 1998 to April 1999:  Wildlife Biologist 1, Colville Confederated Tribes, Nespelem, WA.  Designed and implemented co-operative amphibian community studies in Interior Columbia Basin upland and riparian habitats on tribal lands.
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1998
Amphibian Surveys of Selected Public Lands in Eastern Washington.  


Declining Amphibians Task Force Grant, USDI Bureau of Land Management (BLM), Spokane, WA

1998
Microhabitat Importance for Larval Amphibian and Fish Co-existence in Eastern Washington.  USDI BLM and Eastern Washington University, Cheney, Washington.

1998
Effect of Fish Presence on Amphibian Abundance and Richness in Northeast Washington.  Master of Science project, supported from WDFW, BLM, and U.S. Forest Service 

1997
Amphibian population of a high-elevation natural bog in northeast Washington. 


Eastern Washington University and Mazama Mountaineering Organization, Mazama, Washington

1996
Amphibian Surveys on Colville National Forest in Northeast Washington.


USDA Forest Service, Pend O’reille Public Utilities District, and Eastern Washington University
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Aker, L.M.  (In prep).  The Effect of Fish Presence on Amphibian Relative Abundance and Species Richness in Northeast Washington. 

Bursey, C.R., and L.M. Aker.  (In press).  Falcaustra washingtonensis N. SP. (Nematoda: Kathliniidae) from Ambystoma tigrinum melanosticum (Caudata: Ambystomatidae) from Washington State, U.S.A.  Journal of Parasitology. 

Aker, L.M.  1998.  The Effect of Native and Non-native Fish on Amphibian Populations in Northeast Washington.  M.S. Thesis, Eastern Washington University, Cheney, WA.

Aker, L.M. and B.T. Upton.  1998.  Amphibian Survey of Selected Public Lands in Washington.  Resource Note, Bureau of Land Management, Spokane, WA. 

� Neotenes are individuals that become sexually mature but retain larval features (e.g., gills) and as such, are tied to permanent waters.


� In 1997, Green et al. (1997) partitioned spotted frogs into the Oregon spotted frog (Rana pretiosa) and the Columbia spotted frog (Rana luteiventris).  In Washington, the Oregon spotted frog is known from only a handful of populations the easternmost of which is in the upper Klickitat Basin.  Columbia spotted frogs are the species recorded from all points further to the east.  Records of spotted frogs from the Lower Snake and Tucannon Subbasins are all Columbia spotted frogs (Dvornich et al. 1997).
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