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 Montana Chapter                             
Society for Conservation Biology

3rd Annual Research Symposium 

October 21-22, 2010
University Center – University of Montana, Missoula, MT 

SCHEDULE with Abstracts:

Thursday, October 21st:

6:30-7:00 pm

Registration - University Center - Theater foyer 

7:00-8:00 pm

Opening Plenary - University Center - Theater 
THE POLITICS OF CLIMATE CHANGE
Mike Phillips, Montana State Representative and Executive Director of the Turner Endangered Species Fund, Bozeman, MT
Despite a broad consensus within the worldwide scientific community over the reality and causes of climate change, the issue remains divisive in state legislatures across the country and in the U.S. Congress.  With the recent failure of efforts in the U.S. Senate to pass comprehensive energy and climate change legislation, the U.S. continues to move to a future defined by an alarming and harmful reliance on a fossil fuel paradigm.  The situation in Montana is similar as the state legislature struggles to develop an intellectual and practical grasp of a new energy future that promotes national security, economic development and durability, and environmental integrity.  In this talk Mike Phillips, a Montana state representative since 2007 and chairman of the House Democratic Caucus since 2009, will discuss reasons for the inability of state and federal lawmakers to make useful progress on a new energy future and measures to redress climate change.  

8:00-10:00 pm 
Poster Session and Reception - University Center - Theater foyer 

Friday, October 22nd: 

8:30-9:00 am
 
Registration - University Center - Rooms 326/327 foyer

9:00-10:00 am

Morning Plenary - University Center - Rooms 326/327
A LIFETIME PERSPECTIVE ON THE FIELD OF CONSERVATION BIOLOGY 
Fred Allendorf, University of Montana, Division of Biological Sciences, Missoula, MT
10:00-10:20 am
Break - University Center - Rooms 326/327 foyer
10:20- 12:00 pm
Morning Talks - University Center - Rooms 326/327
10:20- 10:40 am

EVALUATION OF BEAR RUB SURVEYS TO MONITOR GRIZZLY BEAR POPULATION TRENDS
Jeff Stetz, University of Montana and USGS Glacier Field Station, Glacier National Park, West Glacier, MT
Kate Kendall, Northern Rocky Mountain Science Center, USGS Glacier National Park, West Glacier, MT 
Chris Servheen, U.S. Fish and Wildlife Service and College of Forestry and Conservation, University of Montana, Missoula, MT 

Wildlife managers need reliable estimates of population size, trend, and distribution to make informed decisions about how to recover at–risk populations, yet obtaining these estimates is costly and often imprecise.  The grizzly bear population in northwestern Montana has been managed for recovery since being listed under the U.S. Endangered Species Act in 1975, yet there has been no rigorous monitoring effort to evaluate the program’s success.  We used encounter data from 379 grizzly bears identified through genetic analysis of hair samples collected during bear rub surveys to parameterize a series of Pradel model simulations in program MARK to assess the ability of noninvasive genetic sampling to estimate population growth rates.  We evaluated model performance in terms of: 1) power to detect gender–specific and population–wide declines in abundance, 2) precision and bias of population growth rate estimates, and 3) sampling effort required to achieve 80% power to detect a decline within 10 years.  Simulations indicated that annual bear rub surveys would provide precise and unbiased annual estimates of trend and apparent survival.  Our results suggest that systematic bear rub surveys may provide a viable complement or alternative to telemetry–based methods for monitoring trends in grizzly bear populations.
10:40-11:00 am

LANDSCAPE ASSESSMENT SYSTEM AND CITIZEN SCIENCE: USING NEW METHODS TO ASSESS WHITEBARK PINE MORTALITY
William Macfarlane, Geo-Graphics, Inc., Logan, UT
Jesse Logan, USDA Forest Service (retired), Emigrant, MT
Wilson Kern, Geo-Graphics, Inc., Logan, UT
Whitney Leonard, Natural Resources Defense Council, Livingston, MT

The Landscape Assessment System (LAS) is an aerial survey method that uses airplane overflights to capture geo-tagged oblique aerial photography at the sub-watershed level. An experienced observer visually examines cumulative beetle-caused mortality on photo-by-photo basis and assigns a numeric rating based on a Mountain Pine Beetle-Caused Mortality Rating System. In the summer of 2009 an LAS aerial survey was conducted across the entire Greater Yellowstone Ecosystem whitebark pine distribution (850,000 ha). The project consisted of 9,018 km of flightlines along which 4,653 aerial photos were captured in 2,528 sub-watersheds. Over 50% of the sampled sub-watersheds were classified with a high mortality rating (category 3-6), 30% with a medium rating (2-2.75), 10% with a low rating (1-1.75) and 5% with a minor mortality rating (.75-0). These results have important implications for whitebark pine conservation in Greater Yellowstone, helping managers focus conservation and restoration efforts based on current conditions.  A network of citizen scientists is also contributing to this research, helping ground-truth the results and collecting data on wildlife activity in areas of varying whitebark mortality. Understanding the thresholds at which whitebark forests lose their ecological function will help managers continue to expand their knowledgebase and focus conservation efforts accordingly.
11:00-11:20 am

USING HUNTER SURVEYS TO MONITOR WOLF PACK ABUNDANCE AND DISTRIBUTION IN MONTANA
Lindsey Rich, Montana Cooperative Wildlife Research Unit, University of Montana, Missoula, MT
Mike Mitchell, USGS, Montana Cooperative Wildlife Research Unit, University of Montana, Missoula, MT
Robin Russell, Montana Fish, Wildlife and Parks, Bozeman, MT
Carolyn Sime, Montana Fish, Wildlife and Parks, Helena, MT

Carnivores are difficult to monitor at large spatial scales.  We developed a patch occupancy model (POM) using hunter surveys to monitor gray wolves (Canis lupus) in Montana, and evaluated the ability of these models to provide wildlife managers with a time-and cost-efficient monitoring technique.  We explored the use of hunter sightings of wolves as our index of occupancy and evaluated how ecological factors influenced the probability of wolves occupying an area and being detected by hunters.  We ran several multi-season models to estimate wolf pack abundance and distribution and assessed model accuracy by comparing POM estimates to the Montana Fish, Wildlife, and Parks (FWP) minimum wolf pack counts (Nmin). We found a significant positive relationship between forest, rural road density, and elevation and wolves’ probability of occupancy as well as between hunter effort and forest and wolves’ probability of detection.  Our POM estimated there were 82 (SE = 31; Nmin = 82) wolf packs in Montana in 2007, 124 (SE = 28; Nmin = 102) in 2008, and145 (SE = 28; Nmin = 118) in 2009.  Patch occupancy models using hunter surveys offer a promising method for wildlife managers to monitor wolf packs state-wide in a time- and cost-efficient manner.
11:20-11:40 pm
WOLVES ARE BORING; PEOPLE ARE FASCINATING: WOLF RESTORATION IN THE WESTERN U.S.
Ed Bangs, U.S. Fish and Wildlife Service, Helena, Montana

Mike Jimenez, U.S. Fish and Wildlife Service, Jackson, WY

Carolyn Sime, Montana Fish, Wildlife and Parks, Helena, MT

Jon Rachael, Idaho Department of Fish and Game, Boise, ID

Curt Mack, Nez Perce Tribe, Lapwai, ID

Doug Smith, National Park Service, Yellowstone National Park, WY

Kenneth Mills, Wyoming Game and Fish Department, Pinedale, WY 

Jeff Green, USDA APHIS, Wildlife Services, Denver, CO

Gray wolf (Canis lupus) populations were deliberately eliminated from the northern Rocky Mountains (NRM) of the northwestern United States by 1930.  Naturally dispersing wolves from Canada first denned in Montana in 1986.  In 1995 and 1996 wolves from western Canada were reintroduced to central Idaho and Yellowstone National Park to accelerate recovery.  In December 2009, at least 1,706 wolves in >242 packs occupied nearly all suitable habitat (mountainous forested public land) in the NRM and are being managed by a host federal, state, and tribal agencies.  Since 1987, a minimum of 1,301 cattle, 2,854 sheep, 142 dogs, 31 goats, 25 llamas, and 10 horses were confirmed killed by wolves and >$2,000,000 has been paid for confirmed wolf damage (perhaps as low as 1/8th of actual damage).  In addition to a wide variety of non-lethal tools, we relocated wolves 117 times and killed 1,259 to reduce conflicts.  Some ungulate herds and hunter harvest of them have declined, at least partly due to wolf predation.  Despite unprecedented levels of public outreach and participation (750,000 documents distributed, 180,000 comments analyzed, and 130 meetings held in 1992-94; in 2008 >600,000 comments were received about wolf delisting; and NRM wolves were featured in 1,000’s of international, national, regional, and local media stories), public perceptions of wolves and wolf management remain stubbornly misinformed, controversial, and polarized.  On May 4, 2009, the NRM Distinct Population Segment of the gray wolf (Montana, Idaho, Wyoming, eastern Washington and Oregon, and northcentral Utah) was established, and except in Wyoming, federal protections were removed from wolves.  The controversy, emotion, and litigation typically associated with wolves and wolf management will continue as an increasingly urban human population ponders its values toward nature and wildness.  Biological information is unlikely to resolve the complex legal, policy, and human values that wolves are symbolized to represent.
12:00-1:00 pm 
Lunch - University Center 2nd floor Cafeteria

1:00-2:00 pm

Afternoon Plenary - University Center - Rooms 326/327

RUNNING CONSERVATION LIKE A BUSINESS: LINKING SCIENCE AND MANAGEMENT TO BENEFIT POPULATIONS
David Naugle, Wildlife Biology Program, University of Montana, Missoula, MT 
Our conservation mandate vastly exceeds available funding and the landscapes necessary to maintain healthy wildlife populations are enormous in size. We are good at implementing on-the-ground conservation but opportunity-based approaches often fail to deliver enough of the right actions in the right places to expect the desired population response. Human nature often moves us to expend limited resources on palliative care to imperiled populations; but I argue today that we should be less reactive and instead run conservation more like a business complete with profit margins measured in numbers of critters conserved. A key to success is in switching to outcome-based conservation objectives where our currency is measured in population response rather than habitat acres treated. Structuring our business model on a suite of focal species that represent ecosystem dynamics and is important to society helps build trust and credibility with customers. The right science is a rallying point for partners that fosters accountability and supplies the metrics for building long-term support for conservation.  An example of proactive landscape conservation is USDA’s new Sage-Grouse Initiative (SGI), which in its inaugural year, has quickly become one of the largest and most recent conservation success stories in the West. SGI capitalizes on the strong link between rangeland conditions that support sustainable ranching and healthy sage-grouse populations. SGI targets its programs to saturate landscapes with the right conservation practices to provide the biggest benefits to sage-grouse populations. Targeting is founded in range-wide sage-grouse ‘core areas’ that represent locations of high abundance population centers containing a majority of birds. Populations are highly clumped with cores containing 25% of the populations within 4% (7.2 million ac) of the range, and 75% of birds concentrated within 54% of their world-wide distribution. Conservation priorities are widespread with each of 11 states containing ≥1 cores with enough breeding birds to meet the 75% abundance threshold. The next generation of SGI science is in measuring the effectiveness of SGI practices, and if necessary, adaptively implementing ways to enhance delivery to maximize the biological return on our conservation investments.

2:00-2:20 pm

Break - University Center - Rooms 326/327 foyer

2:20-4:20 pm 

Afternoon Talks - University Center - Rooms 326/327

2:20-2:40 pm

SAGE-GROUSE CONNECTIVITY AMONG CORE BREEDING AREAS IN MONTANA
Todd Cross, USFS Rocky Mountain Research Station, Missoula, MT
Michael Schwartz, USFS Rocky Mountain Research Station, Missoula, MT
Kristy Pilgrim, USFS Rocky Mountain Research Station, Missoula, MT
Jason Tack, Wildlife Biology Program, University of Montana, Missoula, MT
David Naugle, Wildlife Biology Program, University of Montana, Missoula, MT

Greater sage-grouse (Centrocercus urophasianus) is a galliform native to sagebrush habitats across 11 Western states and 2 Canadian provinces.  The species was recently federally listed as warranted but precluded from endangered status, largely because of the loss and fragmentation of sagebrush habitat due to numerous anthropogenic stressors including agricultural tillage, energy development, and periodic West Nile virus outbreaks.  To prioritize landscapes for conservation in Montana, Montana Fish, Wildlife, and Parks (MFWP)—along with its partners—established core areas to focus sage-grouse conservation efforts.    To evaluate connectivity across Montana we sampled blood and feathers collected on sage-grouse breeding sites (e.g. leks) within and among 14 of 29 designated MFWP core areas using 9 microsatellite DNA markers.  Preliminary findings from 28 unique leks (76 individuals) showed a global FST (an index of population subdivision ranging from 0 to 1) greater than 0.2, while pairwise FST values ranged from 0.051 to 0.368, suggesting alarmingly large degrees of isolation of some core areas.  Additional tests suggest that the barriers to gene flow between core areas cannot be explained by Euclidean (straight-line) distance (Isolation by Distance Mantel test, p=0.403).  Continued investigation into sage-grouse genetic connectivity and population substructure will allow us to assess which habitat features impair gene flow across landscapes.

2:40-3:00 pm

US HIGHWAY 93 MITIGATION MONITORING ON THE FLATHEAD INDIAN RESERVATION
Whisper Camel, Confederated Salish and Kootenai Tribes, Pablo, MT  

In the early 1990’s, with US Hwy 93 accident percentages above national highway levels, the Montana Department of Transportation (MDT) proposed a 56-mile highway expansion to a four-lane undivided highway on the Flathead Indian Reservation.  The Confederated Salish and Kootenai Tribes objected to the plan fearing increased traffic volume, adverse effects on wildlife and wetlands, increased fragmentation of the reservation’s wildlife habitat, and damage to tribal cultural and spiritual sites.  Tribal and state governments disagreed for over a decade on the new lane configuration, while the hazards to driver safety, as well as to wildlife, continued.  In 2000, the Federal Highway Administration (FHWA) facilitated negotiations.  A compromise was reached and a memorandum of agreement (MOA) signed.  The MOA enabled the construction of sections of partial two-lane highway and partial four-lane divided highway.  The MOA also accounted for wildlife mitigation including wildlife underpasses, an overpass, wildlife proof fencing, jumpouts, and wildlife crossing guards.  Forty fish and wildlife-crossing structures have been constructed.  Crossing structures were placed along the highway corridor in areas that would mimic natural wildlife movement. Monitoring efforts have been in place since 2007.  The initial results show that numerous wildlife species and individuals are using these structures daily. 
3:00-3:20 pm

EVALUATING ALTERNATIVE METHODS OF PREDICTING WILDLIFE CORRIDORS USING GPS DATA FROM MADISON VALLEY ELK
Meredith Rainey, Department of Ecology, Montana State University, Bozeman, MT
Andrew Hansen, Department of Ecology, Montana State University, Bozeman, MT
Landscape connectivity has become a major focus of conservation biology as natural habitat is increasingly fragmented by human land use.  Two methods of predicting locations of key dispersal and migration corridors – cost-distance (least cost path) and circuit theory models – are now considered integral conservation planning tools.  However, the predictive performance of these models has never been rigorously assessed, limiting confidence in their application.  To address this issue, I used GPS data from migrating elk in Madison Valley to evaluate the accuracy of migration routes predicted by each method.  Resource selection functions (RSFs) quantifying elk habitat suitability were first developed from a subset of the data, and resulting habitat suitability maps served as inputs to corridor models.  Model outputs were then evaluated against withheld data.  Both methods made similar predictions, but cost-distance models consistently outperformed circuit theory models.  Cost-distance models were capable of assigning 90% of validation points values within the 95th percentile of predicted corridor quality across the landscape, although performance suffered when sources of uncertainty in the modeling process were introduced.  The utility of climate-related habitat variables in corridor model RSFs for assessing potential for migration path shifts in response to climate change will also be discussed.

3:20-3:40 pm

MONTANA FISH, WILDLIFE AND PARKS CRUCIAL AREAS PLANNING SYSTEM
Janet Hess-Herbert, Montana Fish, Wildlife and Parks Data Services, Helena, MT

In 2008, Montana Fish, Wildlife & Parks (FWP) took the lead in conducting a Crucial Areas Assessment. The Assessment evaluated the fish, wildlife and recreational resources of Montana in order to identify crucial areas and fish and wildlife connectivity. The Assessment is part of a larger conservation effort that recognizes the importance of landscape scale management of species and habitats by fish and wildlife agencies.  The goals included: 1) identifying the data layers necessary to rank and prioritize Montana’s landscape for crucial habitats and connectivity as they relate to the importance of an area from a fish, wildlife and recreation perspective; 2) acquiring layers that represent where  conservation concerns might occur on the landscape; 3) providing examples of management recommendations for each conservation concern on how impacts to fish, wildlife and recreation resources could be minimized; 4) developing an online mapping service that exposes the results, is publicly available, and provides FWP staff and our constituents with information during the preplanning stages of development projects and conservation opportunities and 5) exploring opportunities to share CAPS with planning processes and procedures at the local, state and federal levels.  

The result, in part, is the Web-based Crucial Areas Planning System (CAPS), a new FWP mapping service aimed at future planning for a variety of development and conservation purposes so fish, wildlife, and recreational resources can be considered earlier. 

3:40-4:00 pm

THE MONTANA LEGACY PROJECT
Chris Bryant, The Nature Conservancy, Missoula, MT

The Montana Legacy Project is the most ambitious conservation project in the history of The Nature Conservancy in Montana and The Trust for Public Land. We joined together to purchase more than 310,000 acres of forest land in western Montana – land within the heart of the 10-million-acre Crown of the Continent. Our goal is to protect both core habitat and the linkage areas that connect large ranges that are needed for the survival of imperiled species within the Crown. With our successful completion of the Montana Legacy Project we will ensure that these lands will be maintained as strong, sustainable, working forests while securing public access to some of the country’s most cherished recreational areas. The project is an innovative response to sweeping changes in the timber industry in which extensive, private forest land is being taken out of wood production and being placed on the market for development. We will transfer the land to a mix of public and private conservation owners to ensure it remains a vital, intact natural system for generations to come.

4:00-4:20 pm

VICTIMS OF FASHION: LINKING WESTERN CULTURAL DESIRES TO BIODIVERSITY DEGRADATION IN CENTRAL ASIA
Joel Berger, University of Montana, Division of Biological Sciences, Missoula, MT
Bayarbaatar Buuveibaatar, Institute of Biology, Mongolian Academy of Sciences, Ulaanbaatar, Mongolia
Charudutt Mishra, International Snow Leopard Trust-India Program, Mysore Karnataka, India

Traditional food webs involve predator-prey interactions with ‘top-down’ and ‘bottom-up’ drivers that shape ecosystems.   But, culturally-based human desires at one end of the world can have striking indirect effects on biodiversity at the other.  Our analyses reveal that the multi-billion dollar garment industry creates an ecological chain that links western fashion preferences (UK, USA, Japan, Italy) for cashmere to a downward spiral of biodiversity in remote Central Asia.  Data spanning three decades reveal incentivized-based increases in domestic goat production and a 3-fold increase in local profits.  An indirect ecological consequence of the human penchant for cashmere is the de-coupling of an intact assemblage of native large mammals from traditional practices by semi-nomadic herders in Mongolia, western China, and India's trans-Himalaya.  Across 7 study areas, native biomass is now <5% that of domestic species.  Continuing trends will increase ecosystem degradation, diminished ecological function, and compromised persistence for at least eight endangered iconic Asian endemics — snow leopard, kiang, khulan, chiru, and saiga along with wild yak, camel, and tahki.  Our results reveal a striking yet indirect, unintended, human overture: a trophic cascade induced by western fashion that is in need of reversal where biodiversity conservation is a goal.
4:30 pm

Informal Social - Holiday Inn Parkside, Brooks and Brown Lounge 

Posters:

Reception with poster presenters: 

Thursday, October 21, 8:00 pm to 10:00 pm, University Center - Theater foyer
On display: 

Friday, October 22: 8:30 am to 4:30 pm, University Center Rooms 326/327 foyer

IMPLICATIONS OF A RECENT MOUNTAIN PINE BEETLE OUTBREAK ON SITE OCCUPANCY DYNAMICS OF THE AVIAN COMMUNITY

Brittany Mosher, Ecology Department, Montana State University.  
Victoria Saab, Rocky Mountain Research Station, USFS.  
Jeffrey Hollenbeck, Rocky Mountain Research Station, USFS.  
Jay Rotella, Ecology Department, Montana State University. 
Denise Pengeroth, Helena National Forest Supervisor’s Office.  

Recent outbreaks of mountain pine beetles (Dendroctonus ponderosae) will fundamentally alter forests of the Intermountain West, impacting management decisions related to fire, logging, and wildlife habitat. We present preliminary results of avian point count data to evaluate effects of a recent mountain pine beetle outbreak on site occupancy, colonization, and extinction of representative species using percent canopy cover as a site covariate. Seventy-six variable radius point count stations were randomly located in 4 study units within the Helena National Forest in forests dominated by ponderosa pine (Pinus ponderosa). Each point was visited 3 times during the breeding seasons (May-July) of 2003-06 (pre-outbreak) and again during 2009-10 (post-outbreak). Occupancy, colonization, extinction, and detection probability are analyzed using Program R’s “unmarked” package for representative species of nest placement strategies: cavity (Hairy Woodpecker [Picoides villosus]); and for open-cup nesters, canopy (Yellow-rumped Warbler [Dendrioca coronata]), understory (Chipping Sparrow [Spizella passerina]), and ground (Dark-eyed Junco [Junco hyemalis]). We found many differences in how the occupancy and detection probabilities of these 4 species varied over the course of the study.  In some species, the beetle outbreak will have strong implications for habitat management as well as bird sampling in the context of a beetle outbreak.  

Candidate conservation agreement for pygmy rabbit in Idaho

Quinn R. Shurtliff, Lost River Sinks Project, Wildlife Conservation Society.
Jericho C. Whiting, S. M. Stoller Corporation.  
Scott Bergen, North America Program, Wildlife Conservation Society.  
Christopher L. Jenkins, Project Orianne.  

A Candidate Conservation Agreement (CCA) is a voluntary agreement between the U.S. Fish and Wildlife Service (FWS) and one or more public agencies to address conservation needs for a species that is a candidate for listing under the Endangered Species Act (ESA).  The pygmy rabbit (Brachylagus idahoensis) is a sagebrush-obligate species currently being evaluated by the FWS to determine if protection under the ESA is warranted.  We conducted pygmy rabbit burrow surveys on the Idaho National Laboratory Site, a 2,316 km2 tract of land administered by the U.S. Department of Energy (DOE) in southeast Idaho.  Our objective was to gather baseline ecological data about this species to inform the drafting of a CCA between DOE and the FWS.  We systematically surveyed 577 plots (16 ha) and classified 16% of them as containing active pygmy rabbit burrows.  Our conclusions are: (1) pygmy rabbits have a broad yet patchy distribution across the INL Site, and (2) abundance fluctuated substantially among years.  We describe steps we are taking to facilitate a CCA between DOE and FWS.  We anticipate that this CCA, which is a first for pygmy rabbit, will serve as a model for other agencies as they work to conserve this species.              

WATER QUALITY FACTORS AFFECTING THE DISTRIBUTION AND ABUNDANCE OF FISHES IN SILVER BOW CREEK, MONTANA 

Joseph P. Naughton, Fisheries and Wildlife Management Program, Ecology Department, Montana State University 
Robert E. Gresswell, Northern Rocky Mountain Science Center, U.S. Geological Survey

The fish populations of Silver Bow Creek near Butte, Montana were extirpated by more than a century of contamination from local mining operations and municipal wastes. Portions of the watershed were designated as Superfund sites and remediation of the stream has been ongoing for more than a decade. Six species of fish are now present in the stream, including three in the family Salmonidae. Despite signs of improvement, water quality problems apparently continue to influence the distribution of individual fish taxa in the stream. To assess the success of remediation in reestablishing stream fish populations, we conducted spatially continuous electrofishing and mobile antenna surveys of P.I.T.-tagged fish in 27 km of Silver Bow Creek and two tributary streams. Stream temperatures and concentrations of heavy metals, ammonia, and dissolved oxygen (DO) were monitored in corresponding stream sections. Toxic metal concentrations and loads in the stream have been reduced; however, within six kilometers of the Butte wastewater treatment plant outfall ammonia concentrations reached toxic levels (NH3-N=2.8 mg/l) and hypoxia (DO<2 mg/l) was evident. Preliminary analysis suggests that salmonid abundance is substantially reduced in the hypoxic zones, but catostomid abundance does not appear to be affected.

Evaluating the barrier effect of a major highway on movement and gene flow of the Northern flying squirrel
Joseph T. Smith, Department of Ecology, Montana State University
Steven Kalinowski, Department of Ecology, Montana State University

Robert Long, Road Ecology Program, Western Transportation Institute, Montana State University

Roads are pervasive sources of habitat fragmentation around the world, affecting an estimated 19% of the land area of the coterminous United States (Forman 2000). The barrier effect of roads has been demonstrated for species from multiple taxa. Still, information regarding the response of the vast majority of species to roads is lacking. We examine the effects of a major roadway on the movement and population genetics of Northern flying squirrels (Glaucomys sabrinus) in the Cascade Mountains of Washington, U.S.A. During 2009 and 2010, flying squirrels (n = 16) were trapped and radio-tracked to gather data on movement within their home ranges and to detect movement across the roadway. Additionally, DNA was extracted from cheek cells of 41 individuals and genotyped at 12 microsatellite loci to characterize patterns of population structure. Randomization tests of the movement data indicate that squirrels generally avoided crossing the roadway. 7 of 16 monitored squirrels crossed the highway at least once during their nightly movements. Movement does not necessarily equate to gene flow, however, and forthcoming analysis of microsatellite data will help elucidate whether current rates of movement are sufficient to maintain genetic connectivity across the highway.
ASSESSING POPULATION CONNECTIVITY OF FISHER USING LANDSCAPE GENETICS

Jody Tucker, USDA Forest Service, Rocky Mountain Research Station, Missoula, MT
R.L. Truex, USDA Forest Service, Placerville, CA
M.K. Schwartz, USDA Forest Service, Rocky Mountain Research Station, Missoula, MT
F.W. Allendorf, University of Montana, Division of Biological Sciences, Missoula, MT
J.S. Bolis, USDA Forest Service, North Fork, CA

The emerging field of landscape genetics combines landscape ecology, population genetics, and spatial statistics to examine how landscape features affect genetic connectivity.  Previous genetic studies have found the population of fishers (Martes pennanti) in the Sierra Nevada to have extremely low genetic diversity and high genetic structure, indicating that the population may be divided into two or more isolated subpopulations. Through an ongoing U.S. Forest Service carnivore monitoring program we have collected a large, geographically representative set of genetic samples from this population. Genetic material was collected non-invasively from 2006–2009 using barbed wire hair snares installed at baited track-plate stations. To date we have identified 90 individuals using 10 microsatellite loci and a y-linked gender specific marker.  We conducted a landscape genetics analysis to assess population structure and identify landscape features correlated with high and low levels of gene flow. Our analysis confirms that this population of fishers has relatively low genetic diversity but also finds that there is far greater genetic connectivity throughout the population than has been previously reported.
