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BeaveER EFFECTS ON WATERSHED STRUCTURE AND GENE FLOW
For CoLumsiA SPOTTED FROG POPULATIONS IN SOUTHWESTERN
MONTANA™3

Stepnen J, Amish and Lisa Eby, Department of Wildlife Biology, College of Forestry and Conservation
Unjvers ity of Montana, Missoula, MT 59812-0596

Beaver have long been recognized as animals with a unique ability to strongly altér their
environment. In southwestern Montana, historical pressure on beaver populations has altéréd
the hydrology of many watersheds. At the same time, amphibian populations that depend on
lentic habitat might be declining. Whereas multiple factors are clearly behind these déclines,
habitat fragmentation due to the loss of beaver-created habitat may be one of them. Although
research has shown a link between diversity of aquatic fauna and beaver activity, a landscape
comparison of population connectivity for a species using beaver-created habitat has not been
attempted. This study contrasts watersheds with and without beavers to investigate possible
differences in habitat composition and configuration for pond breeding amphibians. We
queried a database consisting of hundreds of randomly selected watersheds developed for
monitoring lentic amphibian distribution to examine the type, number, and distances betweéen
water bodies serving as potential breeding sites for Columbia spotted frogs. To test the relative
importance of beaver-created lentic habitat for gene flow within and between populations of
Columbia spotted frogs, we selected three pairs (beaver and non beaver) of watersheds, and
genetic and habitat data from all known breeding sites were collected. Individual samples
were analyzed at six microsatellite loci and estimates of population connectivity were interred
based on the number of shared alleles.

VETERINARY INTERVENTIONS, MANAGEMENT, AND CONSERVATION
OF THE BLACK RHINOCEROS IN ZIMBABWE™s

Mark Atkinsonn, Montana Fish, Wildlife and Parks, 1400 S. 19th Ave., Bozeman, MT 59718,
matkinson@mt.gov

Wild populations of black rhinoceros (Diceros bicornis) in Africa have suffered
catastrophic declines over the past 3 decades as a result of illegal hunting for horn. The
black rhino received CITES Appendix I listing in 1977. However, between 1970 and 1992,
96 percent (~63,000 animals) of the wild population was killed. Since the late 1990s certain
populations have been showing signs of recovery with a total estimated wild population of
3610 in 2005. The Zimbabwean population suffered a correspondingly precipitous decline
reaching a low of ~300 animals by 1992. A 2004 survey, however, revealed a population
of 536. Conscrvation measures responsible for the current increasing trend, detailed in the
Zimbabwe Black Rhino Conservation Strategy and instituted in 1992, include outreach and
education, capture and translocation, dehorning, creation of Intensive Protection Zones,
increased law enforcement, improved monitoring techniques, and establishment of a viable
ex-situ population. Improved capture techniques and judicious use of long-acting neuroleptics
have greatly improved the success of these programs, reflected in overall mortality rates
asbociated with capture of < I percent. Some approaches have been controversial and
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expensive and dehorning as a conservation technique was discontinued in 1996. The threat
of poaching remains, however, and current conservation efforts remain at a low level due
to political instability, lack of government support, and inadequate operating funds. It is
proposed that sustainable utilization of the black rhinoceros through live sales and sport
hunting would contribute significantly to rhino conservation by generating revenue suitable
for reinvestment in conservation programs.

RELATIVE CONTRB UTIONS OF PREY, PHYSICAL CONDITION, AND
HABITAT STRUCTURE TO PREDATION BY CouGARS AND WOLVES I
SOUTHWEST MONTANA™sS

Todd Atwood, Eric Gese, and Kyran Kunkel, Department of Forest, Range, and Wildlife Sciences,
Utah State University, Logan, UT 84322

Vulnerability to predation resulting from direct or indirect effects of physical condition
allegedly is a widespread phenomenon in predator-prey systems. Yet there is a paucity of
empirical support for the putative linkage between predator detection and avoidance behaviors
and relative or absolute body condition. We examined patterns of prey selection by sympatric
cougars (Puma concolor) and wolves (Canis lupus) to determine (1) if prey killed by wolves
were in poorer absolute physical condition relative to prey killed by cougars and (i1) if
declining relative physical condition resulted in prey becoming risk-insensitive, thus making
them more vulnerable to predation. Additionally, we assessed the role of vegetative structure
in facilitating predation. Since 2003, we have documented prey characteristics and kill site
attributes in the northern Madison range of southwest Montana. Mule deer (Odocoileus
hemionus) were the primary prey for cougars, whereas elk (Cervus elaphus) were the primary
prey for wolves. Wolves selected prey in relatively poor absolute physical condition compared
to prey sclected by cougars. However, declining relative condition in mule deer may have
contributed to vulnerability to predation by cougars. Wolf kills occurred in habitat that was
more reflective of the study area than cougar kills. These disparities suggest that patterns
in species-specific hunting behavior and prey selection differ considerably, and prey likely
forage in a risk-prone manner as physical condition declines.

LookING BAck To SEE OuR FUTURE: MANAGING Bison IN THE
GREATER YELLOWSTONE ECOSYSTEM™:S

Keith Aune, Montana Fish, Wildlife and Parks, 1420 E. 6th Ave., Helena MT 59624,
kaune@mt.gov

Jack Rhyan, USDA/APHIS Veterinary Services, Fort Collins CO 80527

Bison management within and near Yellowstone National Park (YNP) has been a source
of public controversy since the park was established in 1872. An early census in 1880
indicated that about 600 wild bison remained in YNP, and sport hunting became illegal in the
park by 1883. Because of an intractable bison-poaching problem, the U.S. army managed
Yellowstone from 1886 until 1918. By 1902 only 40-50 bison remained within Y NP, so
the herd was augmented with 21 bison from Texas and Montana herds. Introduced bison
were carcfully husbanded at holding facilities in Mammoth and the Lamar Buffalo Ranch.
Until 1967 YNP’s bison were intensively managed, which frequently included herding
or transporting among various habitats within YNP to enhance genetics, distribution, and
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demographics. When brucellosis was identified in bison in 1917, various attempts were

made to eradicate the disease: (1) bison testing positive for brucellosis for several decades
were sent to slaughter; (2) in the early 1960s bison testing negative for the disease were
vaccinated; and (3) various culling measure were implemented that included transplanting
bison testing negative for bruccllosis to habitats outside of YNP or to commercial bison
ranches. After 1967, when the National Park Service emphasized managing free-ranging
bison through natural population regulation, all of these activities ceased. Despite 50 years of
intensive manipulation and 30 subsequent years of minimal management that coincided with
periodic culling outside the park, YNP’s bison herd continues to thrive and now numbers >
4200 animals. Management applied to YNP bison over ~100 years has significantly impacted
genetics, distribution, movements, and numbers of the present population. We thoroughly
examined management history of YNP bison to identify future management tools. The

robust nature of YNP’s bison herd and its diverse genetic make-up offer an appropriate
source for future restoration projects. Chronic presence of brucellosis is the only significant
factor inhibiting use of YNP herds for restoration. We propose that modern testing and
rigorous monitoring protocols be developed and tested to explore the feasibility of extracting
brucellosis free bison from YNP. Removing bison from this robust population through
quarantine procedures to establish new conservation herds is consistent with historical models
of wildlife conservation, the history of restoration projects using bison and other wildlife from
YNP, and a need to regulate numbers and distribution of bison in this system.

ASSESSING THE Succiss OF SWIFT Fox REINTRODUCTIONS ON THE
BLACKFEET INDIAN RESERVATION: PROJECT UPDATE™S

David E. Ausband, Wildlife Biology Program, University of Montana, Missoula, Montana, MT 59812

From 1998 to 2002, the Blackfeet Indian Nation and Defenders of Wildlife reintroduced
123 captive-reared swift fox on the Blackfeet Indian Reservation in Montana. Our current
research project is directed at determining whether these reintroductions have established a
self-sustaining population of swift fox on tribal lands. To obtain matrix-based growth rates
for the fox population, we radio-collared > 60 animals and to date have known fates for 23
individual foxes. From 2003 to 2004 the fox population on the Reservation grew at a rate of
7 percent and projected growth for 2004-2005 was approximately 15 percent. Most swift fox
mortality can be attributed to coyotes (57%) and raptors (22%). Also, because we thought
that more releases might possibly be needed, we implemented a small mammal survey across
the Reservation in an effort to estimate relative abundance of prey. During summer 2004,
we placed 20 trap grids at random locations and captured 169 animals with deer mice (61%)
and Richardson’s ground squirrels (21%) comprising the majority of captures. This research
project will be completed in autumn 2005.

WEST SIDE STORY: GENETIC PoPuLATION STRUCTURE OF ELK
GANGS IN THE NORTHERN ROCKY MOUNTAINS™s

Jocelyn L. Aycrigg and Edward O. Garton, Department of Fish and Wildlife Resources, University of
Idaho, Moscow, ID 83844-1136

Managing and conserving wildlife populations over large spatial areas challenge wildlife
and conservation biologists to take new approaches. Large mammals, such as Rocky
Mountain elk (Cervus elaphus nelsoni), exemplify this challenge because they have seasonal
and annual ranges that cover areas the size of watersheds or sub-basins, respectively. To meet
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this challenge of managing clk, we performed spatial analysis of populations at the landscape
level using the metapopulation concept and a genetic analysis approach. We collected tissue
samples of individual elk from across the northern Rocky Mountains and genotyped each
individual using microsatellites at multiple loci. We examined genetic population structure
with S approaches. Individuals were assigned to local populations based on their relative
similarity or dissimilarity to each local population using genotypes and geographical location.
Our results indicated little genetic differentiation between specific regions. Understanding
the genetic population structure of elk from a metapopulation perspective provides both
theoretical and practical benefits for managing and sustaining this species.

ASSESSING THE RoOLES OrF NUTRITION AND HABITAT SELECTION IN
THE DECLINE OF A BIGHORN SHEEP POPULATION™:®

Regan Berkley and Janet Rachlow, College of Natural Resources, Department of Fish and Wildlife
Resources, University of Idaho, Moscow, ID 83844-1136

Reintroduced populations often face the hazard of insufficient or inadequate habitat in
their new range. Bighorn sheep herds in the Jacks Creck area of Owyhee County, [daho,
increased steadily from initial releases in the late 1960s until the early 1990s but have recently
exhibited a precipitous decline. Habitat deficiencies, specifically inadequate forage or escape
terrain, have been implicated as potential causes for this decline. We assessed the extent to
which vanation in use and availability of habitat resources across three drainages in the study
area were correlated with variation in lamb production and ewe and lamb survival. Radio-
telemetry indicated that females in each drainage répresentcd distinct herds. Sheep in the herd
exhibiting the highest lamb survival were more often located feeding at sites dominated by
cliffs and shrubs, whereas sheep in the herd exhibiting the lowest lamb survival fed at sites
dominated by loose rock and grass. Availability of rugged terrain did not differ between the
two drainages. In 2003, fecal nitrogen content also differed significantly among herds; we
obtained the highest mean value from the herd exhibiting the highest lamb survival. Analyses
of arrangement, size, and interspersion of habitat patches are currently underway. Preliminary
results suggest that selection of habitat features was related to lamb survival, and therefore

may have played a role in this population’s decline.
DisTrIBUTION OF PYGMmY RABBIT ON PUBLIC LANDS IN SOUTHWEST
MoONTANA™S

Kelly Bockting and Emily Rens, USDI Burcau of Land Management, Dillon Field Office, 1005 Selway
Dr., Dillon MT 59725

Pygmy rabbit (Brachylagis idahoensis) records in southwest Montana date back to 1918
with the majority of the historical range occurring in Beaverhead County. Current distribution
in Montana does not vary from historical distribution, but rabbits occupy different sagebrush
habitat types than previously documented. Past studies focused on basin big sagebrush
(Artemisia tridentata tridentata) habitat in drainages and swales that provide taller sagebrush
structure and on deeper, friable soils at elevations of 4500 to 6700 ft. Recent survey cfforts
in Dillon Field Office (DFO) have documented pygmy rabbits < 8000 ft in mixed sagebrush
habitat types of mountain big sagebrush (A. . vaseyana), three tip sagebrush (A. tripartita
tripartite), and Wyoming big sagebrush (4. t. wyomingensis ) across the landscape in a variety
of soils suitable for burrowing. Pygmy rabbit. We noted burrows and pellets while doing
sage grouse habitat surveys during summers 2003 and 2004. In 2004 we began inventorying

© Intermountain Journal of Sciences, Vol. 11. No. 3-4, 2005 101

e




habitat for which few records existed, or pygmy rabbits had not been documented in the past,
to refine distribution maps. These inventories indicated a more widespread and common
occurrence than was previously noted from surveys of the mid-1990s. Daubenmire and .
line intercept methods were used to characterize habitat for sage grouse and pygmy rabl?lts
and determine shrub canopy cover and vertical structure. Pygmy rabbit occurrence in this
area appeared more dependent on sagebrush structure and patchiness rather than on species
composition.

THE MONTANA CHALLENGE: REMAINING THE LAsT BEST PLACE
For FisH AND WILDLIFE IN A CHANGING WEST™s

Robert O. Brooks and Tom Palmer, Montana Fish, Wildlife and Parks, 1420 E. 6th Ave., Hclena, MT
59620

SuzAnne Miller, Dunrovin Research, P.O. Box 822, Lolo, MT 59847

Montanan’s relationship to fish and wildlife, and their ties to the natural landscape, are
defining characteristics of the state and its people. From our long-time ranchers in their sturdy
pick-up trucks to today’s emergency-room nurses riding titanium-framed bicycles, we all
seem to know times are changing. To better understand the shifts and changes in Montana’s
cultural and economic landscape, 30 years of disparate economic, social, demographic,
recreational, political, and legal information was compiled. The information shows that a new
and important economic engine is operating along side the state’s established commodity-
based industries. For today’s Montanans, who are fueling the state’s growth and economic
vitality, the West’s natural landscapes and fish and wildlife resources are proving to be a
key consideration in where to live and how to make a living. The challenge for wildlife
managers is to recognize the opportunities this new social and economic sector represents to
conservation while maintaining, restoring, and conserving the natural landscapes that create it.

SpraTiAL DynamMics OF THE CENTRAL YELLOWSTONE BisoN HERD:
UseE OF A Roabp SYSTEM AND TRAVEL NETWORK™s

Jason E. Bruggeman and Robert A. Garrott, Department of Ecology, Montana State University,
Bozeman, MT 59717

Fred Watson, Watershed Institute, California State University Monterey Bay, Seaside, CA 93955

John Borkowski, Department of Mathematical Sciences, Montana State University, Bozeman, MT
59717

P. J. White, USDI National Park Service, Yellowstone National Park, WY 82190

The topic of winter recreation in Yellowstone National Park (YNP) has presented
many controversial wildlife management issues. At the forefront of the debate is the effect
of road grooming—done to facilitate over-snow vehicle travel—on bison (Bison bison)
ecology. Bjornlie and Garrott (2001) conducted a two-year study from 1997-1999 on YNP’s
central bison herd and concluded that groomed road use by bison on the Madison-Gibbon-
Firehole (MGF) winter range is neither sought out nor avoided and that roads are not a major
influence on bison ecology—results contrary to popular belief. As an extension of Bjornlie
and Garrott’s (2001) research, data were collected from November to May from 1999-2004
on bison movements, road travel, distribution, and behavior in the MGF. In addition, daily
snow water equivalent (SWE) estimates and related covariates were modeled at 28.5-m spatial
resolution from 1997 to 2004. We assessed causes of temporal variation in bison travel—both
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on-and off-road—by evaluating competing hypotheses to determine the relative contributions
of snowpack, road grooming, density-dependence, and forage accessibility on magnitudeg of
travel. Using multiple linear regression output and model comparison techniques, the best-
supported models indicated that road travel is positively affected by SWE and the number

of bison in the MGF but negatively influenced by road grooming. Likewise, bison density-
dependence and SWE variability positively affect the magnitude of off-road travel. Our
finding$ coincide with Bjornlie and Garrott (2001) that suggest that a suite of abiotic and
biotic factors positively affected bison travel rather than road grooming.

CANADA LYNX AND WOLVERINE: FIVE YEARS OF CONSERVATION™S

James J. Claar, Region I, USDA Forest Service, Missoula, MT 59807, jclaar@ fs.fed.us
Lori Nordstrom, USDI Fish and Wildlife Service, Helena, MT 59601, Lori nordstrom( fws,gov

Robert Naney, Okanogan National Forest, USDA Forest Service, Wenatchee, WA 98801
naney@fs.fed.us

Nancy Warren,Rocky Mountain Region, USDA Forest Service, Lakewood, ('O 80225,
nwarren@fs.fed.us

Stephen Mighton, Eastern Region, USDA Forest Service, Milwaukee, W1 53202, smighton( fs.fed.us

Canada lynx (Lynx canadensis) were listed under the Endangered Species Act (ESA)
in March 2000 as threatened. Wolverine (Gulo gulo) were petitioned and determined to
be not warranted for federal listing in August 2003. Independent of these different legal
histories, national interagency conservation programs for these 2 species have been handled
in a similar fashion by state and federal agencies with management responsibility. The Lynx
and Wolverine Steering Committee, consisting of state and federal members, continues to
provide oversight for the conservation of these 2 carnivores. For Canada lynx, a nationwide
management document entitled, Canada Lynx Conservation Assessment and Strategy (LCAS,
August 2000) provides guidance for project design in mapped lynx habitat. Conservation
Agreements among USDI Fish and Wildlife Service, USDA Forest Service, and USDI Bureau
of Land Management provide guidance for the interim period between the LCAS and its
incorporation into agency management plans. Lynx have been surveyed across their historic
range in the lower 48 states and found to exist in 5 primary areas. For wolverine, there are 2
teams developing a conservation strategy and science report. Research is underway in selected
areas of historic wolverine range. We summarized conservation programs and status of both
species on public lands in the contiguous United States in relation to species status, ongoing
management programs, and research. Potential threats and future conservation needs for both
species and habitats were presented.

NATAL DisPERSAL OF JUVENILE PYGMY RABBITS: PRELIMINARY
RESULTS™s

Wendy A. Estes-Zumpf and Janet L. Rachlow, Department of Fish and Wildlife Resources, College of
Natural Resources, University of Idaho, Moscow, ID 83844

Natal dispersal is an important aspect in maintaining wildlife populations. Habitat
fragmentation and a tendency for populations to exhibit local extinctions make knowledge
of dispersal capabilities of pygmy rabbits (Brachylagus idahoensis) critical for conservation
planning. However, due to logistical constraints, natal dispersal has not been studied in
pygmy rabbits. We studied movements of juveniles from shortly after emergence from
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natal burrows (May-July 2004) through carly January 2005 as part of an ongoing study of
juvenile dispersal. We trapped 12 males and 14 females at approximately 0 to 4 weeks post
emergence. We attached 1-g glue-on radio transmitters to fur between the shoulder blades.
Glue-on transmitters were replaced with 5-g radio collars after juveniles reached body mass
of ~300 g. Individuals were radio-tracked twice/week until mid August, after which rabbits
were tracked once every two weeks. Preliminary data suggested that both male and female
juveniles tended to be relatively sedentary until about 6-8.5 wks of age when many made
rapid long-distance movements ranging from 0.8 to 6.2 km for males and 2.9 to11.8 km for
females. However, movements of several juveniles of both sexes during that time period were
< 200 m. Median natal dispersal distances for males and females >8.5 wecks of age were 1.1
and 4.8 km, respectively. Mortality rates for males and females through January 2005 were 67
and 64 percent, respectively. Although preliminary, these results indicated that pygmy rabbits
regularly disperse farther than previous movement data suggest, increasing the potential for
connections among populations.

CHRONIC WASTING DISEASE: NATIONAL AND STATE IMPLICATIONS™s
Tim Feldner and Neil Anderson, Montana Department of Fish, Wildlife and Parks, Helena, MT 59620

Chronic wasting disease (CWD) has affected wildlife management programs nationwide.
In some states, allocation of expenditures for CWD management has been detrimental to
funding other important wildlife management programs. The presence of CWD in a state
may also reduce hunter participation thereby reducing the effectiveness of one of wildlife
management’s most effective tools, the big game hunter. The long-term effect of CWD on
wildlife populations is still being evaluated. While Montana has not found CWD in its free
ranging wildlife populations, we expect surveillance efforts at some point to identify the
disease within our borders due to our proximity to states and provinces where CWD has been
diagnosed. What is the current state of knowledge about CWD: its distribution, pathology,
epidemiology, transmission, management, and control? What is Montana FWP doing to
prevent CWD or to prepare to manage it when it is found within our borders? Current results
from national and state surveillance programs as well as considerations for management of
CWD were presented.

BisoN DEMOGRAPHY IN YELLOWSTONE NATIONAL PARK 1902 To
PRESENT™s

Julie A. Fuller and Robert A. Garrott, Department of Ecology, Montana State University, Bozeman MT
59717, jfuller@montana.edu; rgarrott@montana.edu

Once nearly extirpated across its range, the population of American bison (Bison bison)
in Yellowstone National Park (YNP) has increased from just 22 animals in 1902 to > 3000
in modern times. This conservation success came about as a result of shifting management
paradigms to correspond with population size of the bison herds. Park managers initially used
intense animal husbandry practices to foster herd growth. As herd size increased, the USDI
National Park Service implemented a free-range system of management known as natural
regulation. Most recently, several agencies employ periodic removals when bison leave park
boundaries and come into conflict with local livestock operations. Today, we have over a
century of bison population information on the Northern and Central herds. We analyzed 47
years of ground count data together with 51 years of aerial count data to investigate changes
in population growth rates. We used piccewise log-linear analysis of count data to estimate

104 © Intermountain Journal of Sciences, Vol. 11, No. 3-4, 2005




the population growth parameter A during periods of uninterrupted growth, and we used a
serics of ratio estimators to estimate A during periods in which frequent removal occurred.
We also examined effects of snowfall, summer precipitation, and elk population numbers on
population growth rates of bison. Our research provides a context to interpret controversial
bison movements outside the park and demographic evidence that bison have changed their
spatial use patterns within YNP.

IDENTIFICATION OF FuNcTIONAL CORRID ORS WiITH MOVEMENT
CHARACTERISTICS OF BROWN BEARS ON THE KENAI PENINSULA™S

Tabitha A. Gravesn, College of Forestry and Conservation, University of Montana, Missoula, MT 59812

Sean Farley, Division of Wildlife Conservation, Alaska Department of Fish and Game, 333 Raspberry
Rd., Anchorage, AK 99518

Michael 1. Goldstein, Alaska Region, USDA Forest Service, P.O. Box 21628, Juncau, AK 99802

We describe a technique to identify functional corridors using animal movement
characteristics across a landscape. We use GPS locations from brown bears (Ursus arctos)
on the Kenai Peninsula to illustrate the technique. We derived movement density, movement
speed, and angular deviation of movement from paths drawn between locations and use a
cluster analysis to classify the landscape into non-habitat, primary habitat, and corridors.
We examined differences among landscape types with a classification tree. We assess the
influence of frequency of locations and scale on the number and size of corridors identified.
This corridor identification technique will help managers move beyond the theoretical
discussion of corridors and linkage zones to management of landscape features to preserve
connectivity.

WhyY Dip THE TURTLE CrROsS THE Roap? CONSEQUENCES OF
HABITAT FRAGMENTATION ON A PAINTED TURTLE POPULATION™S

Kathleen A. Griffin, Wildlife Biology Program, University of Montana, Missoula, MT 59812

Human-induced fragmentation of landscapes is a major threat to species conservation.
Highways and other road systems can affect wildlife populations directly through highway
mortality and indirectly through habitat loss and decreasing habitat connectivity. Semi-
aquatic turtles are especially vulnerable to this type of fragmentation because they use
terrestrial landscapes for nesting and scasonal movements but have limited abilities to move
effectively across the landscape. Although it is widely believed that freshwater turtles have
declined in abundance due to habitat loss and fragmentation, few quantitative studies have
documented such a relationship. 'm studying the effects of human-induced fragmentation on
a population of western painted turtles (Chrysemys picta bellii) in a wetland ecosystem in the
Mission Valley, Montana. Fragmentation is likely to increase given pending reconstruction of
U.S. Highway 93, which bisects this network of wetlands. Current effects of the highway on
turtle population demography and connectivity are unknown. | characterized demographics
of the turtle population by estimating pond-specific abundance, sex ratios, and stage-class
structure. To gain an understanding of the level of connectivity, movement patterns and road
mortality rates will also be examined. Summarizing all 3 yrs of fieldwork (2002-2004), |
marked a total of 2302 individuals and have recorded >10,200 captures. All individuals were
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measured, weighed, tagged, and released into the original pond of capture. I’ve recorded 841
males, 783 females, and 678 juveniles (sex undetermined). Preliminary results of the road
mortality data indicated 1043 turtles were killed during the study.

Impacts OF TourisM ON BEHAVIOR AND DEMOGRAPHY OF
OLympric MARMOTS™s

Suzanne Cox Griffin and L. Scott Mills, Wildlife Biology Program, School of Forestry and Conservation
University of Montana, Missoula, MT 59812

Tanguy Valois, Institut National Agronomique Paris-Grignon, 16 rue Claude Bernard 75005 Paris, France

Mark L. Taper, Department of Ecology, Montana State University, Bozeman, MT 59717

Relatively little is known about the impacts of hiking and other recreation on small
mammals, whose size and life-history may constrain their responses to disturbance. We tested
for effects of recreation pressure on survival and reproduction in Olympic marmots (Marmota
olympus), a large ground-squirrel that has disappeared from several areas of high human
activity levels. We assessed the degree to which anti-predator and foraging behavior and
demographic rates differed between heavily visited and unvisited sites. Marmots at heavily
visited sites displayed behavioral signs of habituation; they allowed hikers to approach
significantly closer before retreating to their burrows, and remained in their burrows for less
time after disappearance of hikers. During two-minute focal observation periods, heavily
visited marmots looked up more often while foraging although length of each look was the
same as that seen in unvisited marmots. By foraging longer, visited marmots did not appear to
compensate for this difference. In support of the assumption that energy intake is not limited
by human disturbance, marmots at both types of sites had comparable reproductive rates and
were in similar body condition as measured by seasonally adjusted body mass. Survival rate
estimates for radio-tagged marmots appeared only slightly higher at the low-visitation sites.
All these results are consistent with the hypothesis that marmots adjust their behavior to
accommodate current levels of tourism without incurring a demographic penalty; however,
the possibility that high visitation may decrease marmot survival rates should be investigated
further.

BAT USE OF HiGHWAY BRIDGES IN SOUTH-CENTRAL MONTANA™s

Paul Hendricks, Susan Lenard, Coburn Currier, and Joseph Johnsonn, Montana Natural Heritage
Program, 1515 East 6th Avenue, Helena, MT 59620-1800

Bat use was evident at 78 of 130 highway structures examined during summer 2003 in
Carbon, Stillwater, and Yellowstone counties, Montana; 66 were used apparently exclusively
for night roosting, and 12 were day roosts. Use of highway structures was widespread among
highway categories (Interstate: 73.2%, Primary: 47.2%, Secondary: 57.1%, Local/State
Maintained: 60.0%). Day roosts were found in all system categories, but relatively more so
in the Local/State Maintained category, and all maternity colonies (4) were in this category.
Use of bridges and intensity of use at night roosts were generally unrelated to landscapes
within 3 km (1.86 mi) of structures. Only mean percent forest cover was significantly greater
around day roost structures, but substantial overlap among unused, night roost, and day roost
categories indicated the pattern was a trend and not the major influence on structure use by
bats. All day roosts were found within 8 km (5 miles) of riparian corridors. Bats used 75.9
percent of concrete structures, 37.5 percent of steel structures, and 31.6 percent of wooden
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ones. Day roosts were not found in steel structures; three of four maternity colonies were

in wood bridges. Slab bridges were the least preferred concrete spans. Day roosting siteg

in concrete bridges included accessible expansion joints between cast-in-place and T-beam
bridge sections, the longitudinal slots on the underdeck of parallel box-beam structures, and
the space between two abutting bridge lanes. Day roosts in wood bridges included the narrow
space between parallel girders, and spaces between wood supports under the deck where
railing posts were anchored.

DEVELOPMENT AND APPLICATION OF A Mass EstivMarion METHOD:
WEDDELL SEALS AS A CASE STtupy™s

Darren S. Ireland, Robert A. Garrott, and Jay Rotella, Department of Ecology, Montana State University,
Bozeman MT 59717

Jeff Banfield, Department of Mathematical Sciences, Montana State University, Bozeman, M1 59717

In contrast to terrestrial systems where abundance of food resources of large predators is
generally easily monitored, food resources of large marine predators are difficult to monitor.
As a surrogate measure of marine predator food availability, researchers have used both direct
and estimated measurements of body morphometrics and mass. However, subsequent uses
of estimated mass measurements have failed to explicitly incorporate error variance around
estimated values. Using the Weddell seal (Leptonychotes weddellii) population in Erebus
Bay, Antarctica, we present development of a mass estimation method and techniques that
incorporate prediction error variance around mass estimates. The equipment and procedures
were developed for estimating mass of Weddell seals by taking morphometric measurements
from digital photographs. Mass measurements were collected following initial photographic
sampling so that regression models correlating known mass with photogrammetric
measurements could be built. To select the model with the narrowest prediction intervals, we
used predicted sum of squares (PRESS) as the model selection criteria. Resulting regression
models predict mass of adult female secals to within £13.8 percent of estimated mass, and +
25.9 percent of estimated mass for pups. Differences in mass transfer between 7 expenienced
and 3 inexperienced maternal females and their pups were successfully tested using explicit
incorporation of prediction error variance around mass estimates. We suggest that future use
of mass estimations should include prediction error variance and that these techniques be used
to explore links between variation in population parameters of the McMurdo Sound Weddell
seal population and environmental variation.

EVALUATION OF HUNTER MANAGEMENT STRATEGIES UTiL1ZED By
MONTANA’S BLOCK MANAGEMENT PROGRAM™s

Kelvin R. Johnson and Jim R. Satterficld, Montana Fish, Wildlife and Parks, Rural Route 1-4210,
Glasgow, MT 59230
Robert A. Garrott, Ecology Department, Montana State University, Bozeman, MT 59717

Dean Lucck, Department of Agricultural and Resource Economics, University of Arizona, Tuscon, AZ
85721-0023

The Block Management Program, initiated in 1985, was implemented to encourage
private landowners to provide free public hunting access. Currently, the program is very
successful with >1200 landowners enrolling >8.7 million acres, and providing > 400.000
hunter days of free public hunting. Surveys were sent to 423 landowners (303 returned) and
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1636 hunters (976 returned) to evaluate current perceptions of block management arca (BMA)
users. Preferences, expectations, and satisfaction levels were determined by calculating
frequencies and means using SAS 8.2. Landowners were satisfied with permission methods
used, numbers of hunters received annually, and hunter limit and travel restriction rules
utilized, but satisfaction levels difter when comparing relative game abundance and harvest
success between geographic regions. Hunters are very successful in gaining permission to
BMAs and are satisfied with travel restrictions encountered, but satisfaction levels differ when
comparing amounts of other hunters seen, game abundance, and harvest success between
BMA types and geographic regions. Program success is evident by levels of satisfaction with
various hunter management tools evaluated by this study, but some areas need improvement.
This study identified management strategies that should be continued and strategies that

can be improved on existing BMAs. It also provided insight for designing strategies that

meet specific preferences and expectations of program users when developing new BMAs.
Implementing these findings will allow the Block Management Program to become an even
greater success in providing free public hunting access to private land than it is today.

DEVELOPING A 4-H WILDLIFE PROGRAM IN MONTANA™sS

Carolyn M. Johnson-Nistler and James E. Knight, Department of Animal and Range Sciences, Montana
State University, Bozeman, MT 59717

There is no existing wildlife habitat educational program offered to Montana youth.
Montana 4-H’ers excel in livestock raising and judging, sewing, foods, demonstrations, and
even skateboarding. Unfortunately, the state with the greatest wildlife diversity in the lower
48 has a very under-developed wildlife program. Nationally, 30 states have participated in
the 4-H Wildlife Habitat Evaluation Program (WHEP), a program currently unavailable to
Montana youth. The MSU Extension Wildlife Program has received a number of e-mails
and telephone calls indicating a need for a well-developed wildlife program offered through
the framework of Montana 4-H. In June 2004, a statc committee was formed to address this
concern, and the result is the Montana 4-H Wildlife and Habitat Education Program. Montana
4-H WHEP will help youth strengthen self-concepts and character through interaction with
other young people. It will teach essential life skills such as oral and written communication,
critical thinking, teamwork and decision-making. Montana 4-H WHEP will foster
relationships between professional wildlife and fisheries biologists, volunteers, parents, youth,
teachers, farmers and ranchers. The mission of Montana 4-H WHEP is ...to foster critical
thinking and development of life skills through exposure of various concepts of wildlife
management, including: wildlife biology, population management and habitat requirements
and enhancement.

WILDLIFE ABUNDANCE IN REPONSE TO LEAFY SPURGE CONTROL
WITH SHEEP™s

Carolyn M. Johnson-Nistler, James E. Knight, Marc W. Kenyon, and Roy L. Fenster, Department of
Animal and Range Sciences, Montana State University, Bozeman, MT 59717

Although much research has been completed on impacts of cattle grazing on wildlife
habitat, available information documenting effects of sheep grazing on wildlife habitat is
limited. In cooperation with the Montana Sustainable Rangeland Livestock Task Force, the
MSU Extension Wildlife Program began a long-term monitoring effort in 2003 to determine
impacts on wildlife habitat and wildlife abundance in response to control of leafy spurge with
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sheep. Data were collected during spring and fall of 2003 and 2004 at 3 locations. Each site
consisted of a grazed and non-grazed area at which we sampled small mammal abundance
with Sherman live traps in a mark-recapture protocol. Avian surveys were conducted from
a fixed point at cach site. Preliminary results indicated no differences in abundance of
small mammals and birds after the first year of sheep presence. In 2003, leafy spurge was
reduced by an average of 61 percent in areas where sheep grazed. Vegetative data will also
be used to evaluate forage availability for large ungulates. Although sheep grazing has been
demonstrated to be an effective and economical means of controlling leafy spurge, what effect
this may have on wildlife habitat remains unclear. Trends in wildlife populations will not
become apparent immediately following grazing by sheep as native plant communities may
take years to recover after removal of an invasive weed.

CARNIVORE CONSERVATION TRrRUST: A MODEL FORr JOINT
PRIVATE-GOVERNMENT FUNDING TO CONSERVE AND MANAGE
CARNIVORES IN NORTH AMERICA™S

Timmothy J. Kaminski, Mountain Livestock Cooperative, P.O. Box 742, Bozeman, MT 59771
Wayne D. Owens (D-Utah), (deceased).

James F. Gore (retired), National Grizzly Bear Habitat Coordinator, USDA Forest Service, Missoula,
MT 59801

Support for restoring and conserving carnivores within wildland areas of Canada,
the U.S., and Mexico is significant, and many citizens value carnivores as an integral part
of ecosystems. Despite this support, cost of recovery and management of carnivores is
increasingly difficult for federal, provincial, and state wildlife agencies, and discretionary
funds for wildlife including imperiled species have declined. Firearm sales proceeds allocated
for traditional big game management and research on harvestable populations used for non-
game wildlife including protected carnivores has met resistance from wildlife officials, and
hunting constituencies in states and provinces where large wildland enclaves for managing
wide-ranging and rare carnivores remain intact. For carivore conservation to succeed, we
believe funding must be consistent and comprehensive in scope, address practical problems
and solutions that sustain and conserve both humans and carnivores, be capable of shaping
and improving management policies over time, and be equitable to diverse community
interests. To enjoin public support with federal, provincial, and state efforts for carnivore
research, management, and public education, we propose a joint private-government stamp
for meeting carnivore conservation costs. We suggest this effort be modeled similar to the
conservation program for waterfowl in Canada and the U.S., e.g. North American Waterfowl
Management Program, and be international in scope. We use geographically separate wolf
conservation efforts across the United States, Canada, and Mexico to elucidate how funds
from a Carnivore Trust and Conservation Stamp could be generated from joint private-public
investments and applied to carnivore conservation and management in North America.
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CONSERVATION OF NATIVE CANADA LYNX IN NORTHWEST
WYOMING: PROMISE AND PITFALLS OF AGENCY MANAGEMENT ™S

Timmothy J. Kaminski, Mountain Livestock Cooperative, P.O. Box 742, Bozeman, MT 59771
Sarah R. Dewey, P.O. Box 12, Moose, WY 83012

Barbara M. Franklin, P.O. Box 378, Pinedale, WY 82941
Robert A. Oakleaf, Wyoming Game and Fish Department, Lander, WY 82520

Canada lynx (Lynx canadensis) were listed in 2000 as a threatened species, owing
in part to a lack of provisions in agency land management plans for lynx protection and
conservation. Effective implementation of the Endangered Species Act (ESA) depends
heavily upon commitment of federal agencies to enforce its provisions. We evaluated
implications of ongoing and proposed timber sales and recreation management on a
Canada lynx subpopulation on the Bridger-Teton National Forest in the Wyoming Range of
northwestern Wyoming. Although distant from established lynx populations, historical records
and distributional patterns suggest that lynx in the Wyoming Range represent an indigenous
but geographically isolated population that persists, in part, as a consequence of past selective
harvest of stands that were ‘tie-hacked’ in the early 1900s. Using a LANDSAT vegetation
image and relocations of radio-collared lynx (1996-2002), we examined patterns of lynx
habitat use and assessed changes to vegetation due to timber harvest. We suggest that past
selective timber harvest (tie hacking) was important in developing late successional forests
that mimic vegetation structure and characteristics found in boreal environments that appear
important to lynx. We also detail consequences of continuation of traditional timber practices
that reduce habitat for lynx and their prey. We identify shortcomings of USDA Forest Service
management that impede wildlife laws and policy, erode ESA effectiveness, and weaken
science-based resource management. We recommend steps for improving lynx conservation
on public lands.

ASSESSING GRI1ZZLY BEAR PoOPULATION STATUS AT AN ECOSYSTEM
SCALE™s

Katherine C. Kendall, U.S. Geological Survey, West Glacier, MT 59936
Jeffrey B. Stetz, University of Montana, West Glacier, MT 59936.

We describe preliminary results from a 2004 study to estimate the size and describe
distribution of the grizzly bear (Ursus arctos) population from hair samples found on
31,400 km2 (7.75 million ac) in northwestern Montana. Microsatellite analysis of the hair
will be used to identify individual bears for use in a mark-recapture population model.

We employed two methods concurrently to sample bear hair. We used a 7x7-km grid to
systematically distribute 2564 baited hair snag stations. The second approach included
repeated hair collection visits to a network of 4750 bear rub trees, sign and fence posts, and
power poles along trails and roads. No lure was used to attract bears to rub objects. During

4- to 14-day capture sessions, we collected 20,782 hair samples from baited sites. Collections
from rub objects yielded 12,906 hair samples. Extensive fieldwork and logistical planning
were required the previous year to prepare for the large sampling effort. Dedicated quality
assurance staff worked with field crews to ensure consistent application of ficld protocols.
We describe strategies for working at large scale, such as that 1) methods of coordinating
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activities among the federal, state, tribal, and private entities involved with an ecosystem-
scale project, and 2) procedures used during data collection and genetic analysis prevent,
detect, and/or correct errors. We also discussed challenges and recommendations for directing
200 widely dispersed tield employees and conducting fieldwork on extensive tracts of private
property in remote areas where communication is often limited.

THe Errect OF SNow CompracTioN ON CoYOoTE Anp Lynx
WINTER EcoLOoGYy™s

Jay A. Kolbe, John R. Squires and Leonard F. Ruggiero, Rocky Mountain Rescarch Station, USDA
Forest Service, Missoula, MT 59807

Dan Pletscher, Wildlife Biology Program, University of Montana, Missoula, MT 59807

Coyotes (Canis latrans) and Canada lynx (Lynx canadensis) are sympatric throughout
much of the lynx’s southern range. Rescarchers and managers have suggested that presence of
compacted snowmobile trails may allow coyotes to access lynx habitat in winter from which
they would have otherwise been excluded by deep, unconsolidated snow. This could then
allow coyotes to more effectively compete with lynx for snowshoe hares, the lynx’s primary
prey, throughout the year. We investigated how coyotes interacted with compacted snow trails
by conducting carnivore track surveys and snow tracking radio-collared coyotes in areas
having both documented lynx presence and moderate levels of recreational snowmobile use.
Coyotes generally remained in lynx habitat under deep snow conditions (>1 m) from January
through March. Coyotes traveled an average of 368 m from compacted snow trails while
randomly generated and located tracks in the same areas averaged 339 m from compacted
snow trails. Coyotes were primarily scavengers in winter and feed sites were no closer to
compacted snow than random expectation. Coyotes neither demonstrated a strong spatial
affinity for compacted snowmobile trails nor did they prey heavily on snowshoe hares.
Compacted snowmobile trails unlikely facilitated increased exploitation competition between
coyotes and lynx for snowshoe hares on our study area.

URBAN WILDLIFE: A MONTANA OXYMORON?™s

Michael Korn, Montana Fish, Wildlife and Parks, 930 Custer Ave. W., Helena, MT 59620

Expanding residential development into previously uninhabited wild and agricultural
habitats has created situations in many Montana cities and towns where wildlife populations
have adapted and thrived in numbers leading to numerous human-wildlife conflicts. Issues
run the gambit of denuded landscape vegetation and vehicle-animal collisions to outright
physical confrontations between wildlife, pets, and people. These situations present a number
of problems and challenges to conventional methods of wildlife management and also raise
public safety issues. In 2004 the Urban Wildlife Working Group (UWWG), comprised of
FWP staff from across the state, city officials, and interested citizens, was formed with the
aim of developing a framework upon which urban wildlife conflicts could be addressed. The
primary focus of the Group was deer and associated property damage, vehicle collisions,
human safety, and disease issues. Although other species were considered, deer were of
the most immediate concern. The group suggested that proposed management options and
policies for urban deer management also had potential to cffectively manage other species of
wildlife. This presentation will focus on the roots of urban wildlife issues, how they have been
approached in Montana as well as other locales across the nation in the past and the findings
and recommendations of the Urban Wildlife Working Group.

© Intermountain Journal of Sciences, Vol. 11, No. 3-4, 2005 111




HiGHwAY CROSSING AND MORTALITY PATTERNS OF BLACK BEAR
FoR WILDLIFE PASSAGE PLANNING IN NORTHWEST MONTANA™s

Karin R. McCoy, Wildlife Biology Program, University of Montana, Missoula, MT 59812,
karinmccoy@hotmail.com.

Chris Servheen, University of Montana, Missoula, MT 59812, grizz@umontana.edu.

Our understanding of the effects of highways on wildlife connectivity is limited due to a
lack of detailed data on animal movements within transportation corridors. Prior to highway
construction in my study area, we used hourly locations from GPS collars to (1) analyze
spatial and temporal characteristics of crossing locations, (2) compare crossing frequencies to
traffic volumes and crossing speeds to average speeds, (3) compare crossing behavior among
classes of bears, and (4) assess the spatial distribution of crossing, road-kill, and planned
passage locations. Results indicate that adult females and subadult males crossed highways
more frequently than adult males. Both food-conditioned and non food-conditioned bears
crossed highways, but food-conditioned bears crossed more frequently. Logistic regression
analyses revealed that the odds of a bear crossing was more likely (1) at night, 2) near stream
intersections and areas with higher stream density, (3) in open habitat areas closer to cover or
areas with a higher percentage of cover within 200 m, and 4) closer to human development.
Crossing activity was highest when movement rates were lowest and negatively correlated
with traffic. Speed during crossings was higher than during non-crossing times. Crossing and
road-kill locations were clustered. Crossings were significantly closer to road-kill and planned
passage locations than random locations. Highways served as a partial barrier to wary bears,
which crossed seldom-to-none, but were fully permeable to food-conditioned bears, which
crossed frequently. Food-conditioned bears, however, carry a higher mortality risk due to an
increased likelihood of management removal or vehicle collision.

FAcTORS AFFECTING SURVIVAL OF FEMALE GREATER SAGE GROUSE
IN SOuTH PHiLLIPS COUNTY, MONTANA, 2001-2004 s

Brendan J. Moynahan' and Jack Ward Thomas, Boone and Crockett Wildlife Conservation Program,
College of Forestry and Conservation, University of Montana, Missoula, MT 59803,
jwt@forestry.umt.edu

Mark S. Lindberg, Wildlife Biology Program, College of Forestry and Conservation, University of
Montana, Missoula, MT 598032

Populations of greater sage grouse (Centrocercus urophasianus) have declined by 69-
99 percent from historic levels. We radio-collared 237 female sage grouse and measured
426 vegetation plots at 4 sites during 2001-2003 on a 3200-km? landscape in north-central
Montana. We examined the relationship between hen survival and a suite of landscape-
scale habitat and environmental conditions. Program MARK was used to model monthly
survival rates for 11 seasonal intervals as influenced by a variety of habitat and environmental
explanatory variables. Hen survival varied by season within years and by year within scasons.
Nesting hens have higher breeding-season survival than non-nesting hens, and individuals
at one site had lower hunting-season survival than at other sites. Although we presume hen
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survival to be high and vary little relative to other galliforms, we observed considerable
variation. Process variation was 0.255 with an expected range of annual survival of 0.12-

1.0. The ratio of process to total variation was 0.999, indicating that observed variation was
real and not attributable to sampling variation. We observed a 4-fold difference in maximum
and minimum annual survival, ranging from 0.96 for nesting birds in 2001-2002 to 0.24

for non-nesters in 2003-2004. Low annual survival in 2003 reflects compounded eftects

of a West Nile virus outbreak in August and a severe winter of 2003-2004. Increased hen
mortality associated with severe winter weather contrasted with a prior belief that sage
grouse populations are typically unaffected by winter weather conditions and underscores the
importance of protecting winter sagebrush habitats.

FACTORS INFLUENCING NEST SURVIVAL AND PrRODUCTIVITY OF
LEWIS’S WOODPECKERS BREEDING IN ASPEN RIPARIAN
WOODLANDS™s

Karen R. Newlon and Jay J. Rotella, Department of Ecology, Montana State Liniversity. Bozeman, M'l
59717

Victoria A. Saab, USDA Forest Service, Rocky Mountain Research Station, Bozeman, MT 59717

We initiated a study in 2002 to determine factors influencing nest survival and
productivity of Lewis’s Woodpeckers (Melanerpes lewis) breeding in aspen riparian
woodlands in south-central Idaho. Lewis’s Woodpecker, a sporadically distributed but often
locally abundant species, breeds primarily in burned pine and riparian forests throughout
the western United States. Although information is available on reproductive success and
productivity in burned pine and cottonwood habitats, importance of aspen riparian woodlands
as breeding habitat has not been explored for this species. Whereas aspen woodlands are used
to a lesser degree than other habitats, they provide valuable breeding habitat for this species
throughout the Intermountain West. We determined nest fate, i.e., fledge or failure, for 76
nests monitored during the breeding seasons of 2002-2004. We constructed an a priori model
list to assess covariate(s) that best explained nest survival. We modeled daily survival rate of
nests as a function of several covariates including nest initiation date, nest age, year, weather,
nest site characteristics, and a linear time trend using a generalized linear models approach.
The model receiving the strongest support indicates nest survival decreased for nests initiating
late in the season and increased with increasing minimum daily temperature. High overall
nest survival (74%) and high nest productivity (2.3 fledglings/successful nest, n = 59 nests)
suggested that aspen riparian woodlands may provide potential source habitat for Lewis’s
Woodpecker.
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CommoN LooN BReepING EcoLoGY AND POPULATION STATUS
IN NORTHWEST MONTANA™s

Justin Paugh, Jay Rotella and Dave Willey, Fish and Wildlife Management Program, Department of
Ecology, Montana State University, Bozeman, MT 59717

Gael Bissell, Montana Department of Fish, Wildlife and Parks, 490 N. Meridian Rd. Kalispell, MT
59901

Approximately 200 adult common loons (Gavia immer) migrate to northwest Montana
each spring from wintering grounds on the Pacific Ocean. They produce an average of 30-
50 chicks each spring. Rapid increases in lakeshore development and recreation activity on
many northwest Montana lakes prompted Montana Fish, Wildlife and Parks to list common
loons as a sensitive species. Loons are habitat specialists, thus lakeshore development and
recreation may be leading to decreased nesting opportunities and lower loon chick production
on area lakes. Biologists and managers from state, federal, and private entities joined to form
the Common Loon Working Group. Their goal was to coordinate population monitoring and
guide research and management activities. State Wildlife Grant funding was awarded to fund
research in an effort to better understand relationships between physical lake characteristics,
human use factors, and loon nesting ecology. An ongoing loon-banding program has also been
initiated in Montana. Preliminary results regarding nest success, chick survival, and lakes
monitored were presented. Hypotheses concerning effects of development and recreation
activity on nest success and chick survival were discussed. Significant observations from the
loon banding project including breeding and wintering re-sightings as well as plans for future
research in Montana were presented.

PRAIRIE DOG CONSERVATION IN MONTANA: PAST, PRESENT AND
FUTURE™s

Allison Puchniak, Montana Fish, Wildlife and Parks, 2300 Lake EImo Drive, Billings, MT 59105
Heidi Youmans, Montana Fish, Wildlife and Parks, Helena, MT 59620, hyoumans@mt.gov
Kristi DuBois, Montana Fish, Wildlife and Parks, Missoula, MT 59804, kdubois@mt.gov

Coordinated prairie dog conservation began in Montana during the mid 1980s with a
survey of prairie dog colonies in eastern Montana and publication of an annotated prairie
dog bibliography in 1986 by the Montana Black-footed Ferret Working Group (MPDWG).
These actions were undcrtaken with a desire to manage prairie dogs for re-introduction of
the endangered black-footed ferret. In response to the social and biological complexities
of prairie dog management, the Montana Prairie Dog Working Group was formed in 1996.
Participants in the MPDWG include the full spectrum of viewpoints on prairie dogs (state
and federal agencies, tribal representatives, business people, private landowners, non-
governmental organizations). The MPDWG worked collaboratively to develop the prairie dog
conservation plan for Montana (2002) and continues to support implementation of this plan.
Current efforts and accomplishments include a local prairie dog planning effort in NC and NE
Montana, developing a statewide prairie dog monitoring strategy and a feasible landowner
incentive program, and establishing a Translocation Protocol guiding all future translocations
of prairie dogs. The USDI Fish and Wildlife Service issued a finding of “warranted but
precluded” for the black-tailed prairie dog in February 2000 and removed the species from
further consideration for listing in 2004 under the Endangered Species Act (ESA). A petition
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to list white-tailed prairie dog was deemed “not warranted” in 2004. In the face of concern
about implications of listing under the ESA, widely divergent perceptions of prairie dogs as
cither destructive pests or ecosystem cngineers, and declines of species that are associated
with prairie dog colonies, the MPDWG continues an interesting, collaborative effort to
promote prairic dog conservation. A discussion of the history of prairie dog conservation and
associated social, biological, and political challenges were presented.

SNOWSHOE HARE FEcCAL PELLET DEPOSITION AND DISAPPEARANCE
RATES NEAR SEELEY LAKE, MONTANA™s

Pilar Rivera and Daniel Pletscher, Wildlife Biology Program, Department of Ecosystem and
Conservation Scicnces, University of Montana. Missoula, MT 59812, pilar.rivera@umontana.edu;
dan.pletscher@umontana.edu

We investigated fecal deposition and disappearance rates of snowshoe hare (Lepus
americanus) in the Secley-Swan area of western Montana to evaluate whether the deposition
rate was comparable across forest types (diets), years, and seasons, and whether the
disappearance rate was comparable over the landscape. Thesc rates may be contributing to the
variation causing low precision when the Krebs method is applied in Montana, and affecting
the power of regression analysis to predict estimates of population densities. Weak locally-
derived equations compromise the validity and generality of an assumed strong relationship
between hares and pellets at the southern extension of their geographical range. We collected
depositional data from 49 captive hares and found mean daily production was similar between
diets (western larch [Larix occidentalis], Douglas-fir [Pseudotsuga menziesii]) and years
(2002-03, 2003-04) but was differed (P < 0.025) between seasons (summer, wintey. An adult
hare feeding on either diet, regardless of ycar, deposited 575 £ 108 (mean + 1 SD) pellets/day
during summer and 467 + 82 pellets/day during winter. We monitored pellets in the field and
found the disappearance rate between pellet types (summer, winter) differed (P = 0.020), but
disappearance was similar across the landscape within a pellet type. From October 2002 to
August 2003, 90 percent of both pellet types remained, while 57 percent of summer pellets
and 72 percent of winter pellets remained at the last count in June 2004. This information
has influential implications for implementing the Krebs protocol and performing regression
analysis, and advances in hare research benefit its specialist predator, the threatened Canada
lynx (Lynx canadensis).

THE ImpPacTs OF THE FOREST HIGHWAYS PROGRAM ON WILDLIFE
AND WILDLIFE HABITAT: A GROWING THREAT™s

Christopher Servheen, USDI Fish and Wildlife Service, College of Forestry and Conservation,
University of Montana, Missoula, MT 59812, grizz@umontana.edu

Gayle Joslin, Montana Fish, Wildlife and Parks, Helena Area Resource Office, Helena, MT 59620-0701
gjoslin@mt.gov

We believe the Federal Highway Administration’s Forest Highway Program will have
serious, ongoing detrimental impacts on wildlife, fisheries, and ecosystems across public
lands in the west and operates contrary to ongoing efforts to assure healthy ecosystems.
About 29,000 mi of State and local roads are designated as Forest Highways in the United
States. The Forest Highway Program is promoted to provide “safe and adequate access to and
through National Forest System (NFS) lands for visitors, recreationists, resource users, and
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others that is not met by other transportation programs.” The term “Forest Highway’ means
a forest road under the jurisdiction of, and maintained by, a public authority and open to
public travel. Forest Highways are to “assist ...economic development and promote tourism
and travel.” The 2003 budget for Forest Highways was $162.4 million. USDA Forest Service
Chief Dale Bosworth identified 4 threats to national forests and grasslands: (1) firc and

fuels, (2) invasive species, (3) loss of open space, and (4) unmanaged recreation. The Forest
Highways Program will directly contribute to increases in all these categories. Motorized
access management is one of the most contentious issues in public land management. The
impacts of Forest Highway Program paving and “improvement’” on public lands will (1)
increase traffic and traffic speeds, increase recreational impacts through developments like
campgrounds, (2) increase direct wildlife and fish mortality due to increased human presence,
and (3) fragment populations and habitats. Impacts will be more serious where public lands
are intermingled with private lands. Paving forest roads in areas of intermingled ownership
will likely increase subdivision, with all its well-known problems, as people find it easier

to commute to and from homes on high-speed, paved roads. We suggest that application of
the Forest Highways Program be reconsidered. We believe that this program and funding

for this program should properly be viewed as a threat to healthy ecosystems and healthy
wildlife communities rather than a benign program to assist rural and community economic
development.

Factors INFLUENCING WILDLIFE USE OF UNDERPASSES AND
CULVERTS ALONG I-90 IN WESTERN MONTANA™s

Rebecca Shoemaker, College of Forestry and Conservation, University of Montana, Missoula, MT
59812, okoshono@hotmail.com

Christopher Servheen, USDI Fish and Wildlife Service, University of Montana, Missoula, MT 59812,
grizz@forestry.umt.edu

Underpasses and culverts have potential to mitigate negative impacts of roads by
maintaining connectivity between populations and decreasing wildlife collisions with
vehicles. Knowledge regarding factors affecting wildlife use of highway crossing structures
allows managers and planners to make informed decisions regarding highway mitigation
efforts. Using heat and motion sensitive cameras, we monitored 7 underpasses and 3 culverts
for 1 year along Interstate 90 (1-90) in western Montana. We assessed wildlife use of crossing
structures in relation to surrounding variables such as human presence, topography, and
distance to hiding cover. We obtained 1658 wildlife photos at underpasses and 52 photographs
of animals in culverts. Primary users of underpasses were ungulates, 3 black bears, and 5
coyotes. Although terrain funneled ungulates toward underpasses, ungulate use of underpasses
was not related to human structures or hiding cover. Infrequent carnivore use at underpasses
may indicate that they use crossing structures opportunistically.
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How DoES HARVEST MORTALITY AFFECT SAGE GROUSE
PoruLATION DYNAMICS? ™s

Jenny Sika and Jay Rotella, Fish and Wildlife Management Program, Department of Ecology, Montana
State University, Bozeman, MT 59717, jsika@montana.edu

Jay Newell, Montana Fish, Wildlife and Parks, 1425 2nd St. W., Roundup, MT 59072,
Jjnewell@midrivers.com

Sage grouse (Centrocercus urophasianus) have been extirpated in five states and one
province, and their populations have reportedly declined over the remainder of their historical
range. Many studics have been conducted to determine rates of reproduction and survival,
but the effects of hunting on population dynamics of sage grouse has been less studied. Both
additive and compensatory mortality hypotheses have been suggested as factors affecting
harvest mortality rates of sage grouse, but compelling evidence for either hypothesis is
lacking. To assess the effect of harvest on population dynamics and the relationship between
harvest and these competing hypotheses, we began radio-marking and monitoring sage grouse
on two sites, one open and one closed to hunting, in south-central Montana during spring
2003. We have been monitoring the level, timing, and, whenever possible, the causes of
female mortality from spring through the end of hunting season each year. We also monitored
reproductive effort and success in these birds to allow us to compare productivity between
the two sites, which will especially be of interest should we find evidence that density was
reduced by harvest on the hunted site. Results to date were presented regarding levels of
female mortality during hunting season, breeding effort and success, and overall mortality of
females during the first 2 of 3 years of study. Useful future research regarding the effects of
harvest on sage-grouse populations was discussed.

FromM LEMONS To LEMONADE: THE STATE OF GRAY WOLF
CONSERVATION AND MANAGEMENT IN MONTANA™s

Carolyn A Sime, Montana Fish, Wildlife and Parks, 1420 E. 6th Ave, Helena, MT 59624

Edward E. Bangs and Joe Fontaine, USDI Fish and Wildlife Service, 100 N. Park, Suite 320. Helena,
MT 59601

Val Asher, Turner Endangered Species Fund, 1123 Research Dr. Bozeman, Montana 59718

Liz Bradley, Montana Fish, Wildlife and Parks, 730 N. Montana, Dillon, MT 59725

Kent Laudon, Montana Fish, Wildlife and Parks, 490 N. Meridian Rd., Kalispell, Montana 59901
Mike Ross, Montana Fish, Wildlife and Parks, 1400 S. 19th, Bozeman, MT 59718

Jon Trapp, Montana Fish, Wildlife and Parks, P.O. Box 1756, Red Lodge, MT 59068

This winter marks a milestone. Ten years have passed since gray wolves were
reintroduced into Yellowstone National Park and the central Idaho wilderness. Whereas
biological criteria for recovery in the northern Rockies have been met or exceeded since 2000,
approved management plans are required from Montana, Idaho, and Wyoming in order for
the USDI Fish and Wildlife Service (USFWS) to propose delisting. Lack of an approved plan
from Wyoming postpones delisting. Meanwhile, wolf numbers and distribution in Montana
and across the northern Rockies have expanded since the carly 1980s, both due to natural
recolonization in northwest Montana and immigration from Yellowstone National Park and
central Idaho. The State of Montana has begun taking advantage of provisions in federal
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regulations that make it possible for Montana Fish, Wildlife and Parks (FWP) to become

a designated agent of the USFWS. In finalizing cooperative agreements for the northwest
Montana “threatened” arca and the “experimental’ area across southern Montana, FWP has
begun implementing as much of the state’s approved wolf conservation and management
plan as allowed by federal regulations. Making lemonade symbolizes the beginning of the
transition from a federal species recovery effort to long-term conservation and management
led by FWP and eventual delisting.

MOoOVEMENTS OF LYNX AT MULTIPLE SCALES IN NORTHWEST
MONTANA: PRELIMINARY RESULTS™s

John R Squires, Leonard F. Ruggiero, Nicholas J. DeCesare, and Jay Kolbe, Rocky Mountain Research
Station, USDA Forest Service, 800 E. Beckwith, Missoula, MT, jsquires@fs.fed.us

The future of the Canada lynx (Lynx canadensis) likely rests on multi-scale management
for healthy and connected populations. To best direct such management, we are studying
lynx movement at local and landscape scales with the following objectives: 1) describe lynx
dispersal in terms of extent, timing, and crossings of natural and anthropogenic barriers;
and 2) determine how lynx movements correlate to changes in local and landscape scales
of habitat pattern. In 2003 we supplemented our studies in Seeley Lake, Montana with a
new study area in the Purcell Mountains of northwest Montana. After first delineating the
local distribution of lynx based on snow-track surveys, we deployed two forms of satellite
telemetry to monitor lynx movements across spatial scales. Dispersal is a landscape-scale
phenomenon that we are studying with ARGOS-based satellite telemetry, allowing us to
remotely track dispersal movements. Currently, only ARGOS collars are suitable (110 g) for
tracking kittens (9 month-olds). During the winter of 2003-2004, we instrumented 10 lynx
kittens across both study areas with ARGOS collars; we are currently deploying additional
ARGOS collars in 2005. To track local movements, we deployed a lightweight (~200g) store-
on-board, GPS collars. In 2004, we tested this technology by deploying and retrieving data
from collars placed on 2 males this winter. Preliminary data suggest GPS collars will provide
lynx location data of greater quality and quantity than previously possible. We are currently
deploying additional GPS collars on lynx in 2005.

ELK USE OF FORAGE AND COVER IN RESPONSE To WILDFIRE AND
SEVERE SNOW CONDITIONS™s

Michael J.Thompson, Montana Fish, Wildlife and Parks, 3201 Spurgin Road, Missoula, MT 59804

G. Ross Baty, Montana Department of Natural Resources and Conservation, 2705 Spurgin Rd.,
Missoula, MT 59804

C. Les Marcum, School of Forestry, University of Montana, Missoula, MT 59812

Managers lack ecological context for applying recent experimental evidence that penned,
fed elk (Cervus elaphus nelsoni) in northeastern Oregon did not benefit from forested thermal
cover during winter. We ofter additional context, based on measures of cover and forage use
by a wild, free-roaming elk population from 1988 through 2004 on the Blackfoot-Clearwater
Wildlife Management Area in western Montana. A 2250-ha wildfire in October 1991 and
severe winter in 1996-1997 allowed us to assess the effects of stochastic variation in forage
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availability and energy costs of foraging. Predictable availability of forage and space during
carly winter in the rangeland vegetation type was more important than non-forest shrub

and forest types in shaping the normal winter home range of this elk population. However,
herbaceous and shrub forages in non-forest types were most vulnerable to decreasing
availability due to deep and/or crusted snow during the course of most winters, which was
not alleviated with forage enhancement (e.g., the 1991 burn). Elk were confined to forest
types throughout the severe winter. We posit that energy costs of foraging play an overarching
role in determining the usc of habitat components by wintering elk, and that forest stands are
important to mitigate for a normal range of environmental restrictions in forage availability.
We recommend forest management practices on elk winter ranges that maintain and recruit
a mix of shade (to minimize snow crusting), snow intercept, understory forage, lichen
production and litter-fall, and microsite components of thermal cover such as large-diameter
boles and dense thickets.

WoLF DEN SITE SELECTION IN THE NORTHERN ROCKY MOUNTAINS™S

Jon R.Trapp', 1 Environmental Studies Graduate Program, Prescott College, Prescott, AZ 86301

Paul Beier, Wildlife Ecology and Conservation Biology, Northern Arizona University, Flagstaff, AZ
86011

Curt Mack, Gray Wolf Recovery Project, Nez Perce Tribe, P.O. Box 1922, McCall, ID 83638
David R. Parsons?, 2 Environmental Studies Graduate Program, Prescott College, Prescott, AZ 86301

Paul C. Paquet, University of Calgary, Canada

Because mortality of wolves (Canis lupus) is highest during the first 6 months of life,
den site selection may affect reproductive success of wolf populations. We studied fine-scale
denning habitat selection (< 100 m of den sites) by comparing field-measured characteristics
of 22 dens in Idaho, Montana, and Canada with paired random contrast sites within pack
home ranges. In order of importance, wolves denned in areas that had greater canopy cover,
hiding cover, herbaceous ground cover, and woody debris, and were closer to water than
paired random sites. These factors suggest selection for physical protection and a readily
available water source around den sites. We also compared 35 wolf dens to 35 paired contrast
sites in Idaho, Montana, and Yellowstone National Park with respect to 6 remotely-sensed
variables (elevation, slope, coniferous forest cover, solar radiation, distance to water, and
distance to roads). We found no significant (P < 0.10 univariate) contrasts in the remotely-
sensed variables, suggesting that some important variables can only be measured in the
field. Nonetheless, a multivariate model based on the Mahalanobis distance with 4 of these
remotely-sensed variables slope, elevation, coniferous forest cover, and solar radiation
suggests that > 85% of dens will occur in potential denning habitat that occupies < 12 percent
of the wolf recovery areas in the Northern Rocky Mountains. These results suggested optimal
wolf denning habitat might be a limiting factor.

" Present address: P.O. Box 1756, red Lodge, MT 59068
? Present address: 8613 Horacio Place NE, Albuquerque, MN 87111
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THE ErrFicacy Or UsING SNow TrRacks IN PRovVIDING GENETIC
DAaTA FROM WOLVERINE AND OTHER CARNIVORES™S

Todd J. Ulizio and Daniel H. Pletscher, Wildlife Biology Program, University of Montana, Missoula,
MT 59812

John R. Squires and Michacl K. Schwartz, USDA Forest Service, Rocky Mountain Rescarch Station,
Forestry Science Laboratory, Missoula, MT 59807

James J. Claar, Region I, USDA Forest Service, Missoula, MT 59807

Leonard F. Ruggiero, USDA Forest Service, Rocky Mountain Research Station, Forestry Science
Laboratory, Missoula, MT 59807

Collecting noninvasive genetic samples from putative wolverine (Gulo gulo) snow tracks
is an effective method for providing definitive species identification and more complex
demographic data. We completed 54 backtracks and collected 169 hairs and 58 scats.
Amplification rates of mitochondrial DNA (mtDNA) used for species identification were
74 and 24 percent for scats and hairs, respectively. Average distance to a collect a sample
containing high quality mtDNA for species identification was 1331 m. Genetic analysis
confirmed 35 snow tracks (64%) as wolverine. The remaining 19 snow tracks consisted of 8
that did not provide samples and 11 that contained nonamplifiable samples. Collection of both
hairs and scats provided 28 percent more track verifications than would have only one type
of sample. We analyzed nuclear DNA (nDNA) from the same samples to produce individual
genotypes. Amplification rates of nDNA from scats and hairs were 52 and 16 percent,
respectively, and produced individual genotypes for 23 of the 54 snow tracks (43%). These
results confirmed that snow tracking to collect noninvasive genetic samples can be used to
verify species identification from snow tracks detected through any winter survey method, as
well as to perform more complex monitoring such as minimum population estimates, tests of
relatedness, or mark re-capture population estimates if sample sizes are large enough. While
tested on wolverine, this method could be applied to other carivores that live in snowy
regions and are active during the winter months.

WEST NILE VIRUS AND SAGE GROUSE: AN UPDATE™s

Brett L.Walker, David E. Naugle and Kevin E. Doherty, Wildlife Biology Program, University of
Montana, Missoula, MT 59812

Greater sage grouse have been extirpated from much of their original range, and
population declines are typically associated with loss and degradation of sagebrush habitat.
West Nile virus (WNv) was first detected in the Powder River Basin in 2002. In July and
August 2003, we confirmed 17 WNv mortalities among radio-marked female sage grouse
across four sites in Alberta, Montana, and Wyoming. During that period, adult female
survival declined an average of 25 percent at WNv-infected sites compared to pre-WNv years
(1998-2002), whereas no decline was observed at a site without WNv in western Wyoming.
Comparisons of lek counts between impacted and unimpacted sites in the Powder River Basin
indicate a pronounced local population decline in the affected area between 2003 and 2004.

In 2004 WNv mortality was reported from Colorado, Wyoming, Montana, and California,
although WNv mortality rates in the PRB appear to be lower than in 2003. To date, over 350
live or harvested sage grouse have tested negative for WNv, suggesting that sage-grouse have
little innate resistance to WNv infection. Small, isolated populations of Gunnison sage grouse
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(C. minimus) in Colorado and Utah and greater sage grouse in California, Utah, Washington,
Alberta, and Saskatchewan may be at highest risk. |f man-made surface water facilitates the
spread of WNv, new dcbate will arise over how to best manage such activities in arid western
landscapes. The emergence of WNv intensifies debate over how to best maintain large

arcas of high-quality habitat neceded to support robust populations capable of withstanding
catastrophic outbreaks of discase.

MuLti-SCALE FACTORS RELATED TO SNOWSHOE HARE DENSITIES
IN FRAGMENTED FORESTS™*

Carly Walker and L. Scott Mills, Wildlife Biology Program, University of Montana, Missoula, MT
59812

Karen E. Hodges, Departtment of Biology, Okanogan University College, Kelowna, British Columbia
V1V 1V7 Canada

Gary Koehler, Washington Department of Fish and Wildlife, Cle Elum, WA 98922

Habitat needs of snowshoe hares (Lepus americanus) have been examined extensively at
scales as large as forest stands, but few data exist to suggest how landscape composition and
configuration affect hare populations. We explored how the surrounding forest matrix affected
snowshoe hare densities in patches of suitable habitat using fecal pellets to index hare density.
Using a multi-scale modeling approach, models that included a combination of landscape-
and stand-level variables performed better than single-scale models, demonstrating a marked
effect of matrix characteristics on snowshoe hare pellet density. Stand-level variables,
especially sapling and medium-sized tree density, were the best univariate predictors of
snowshoe hare pellet density, but pellet densities were also positively associated with the
amount of boreal forest and the degree of landscape heterogeneity within 300 m of a patch
of suitable hare habitat and negatively correlated with the amount of open-structured forest
at that scale. Our results stressed the importance of stand-level vegetative factors, yet add an
understanding of the extent to which the matrix affects snowshoe hare densities. Resource
managers should consider the matrix, striving for greater heterogeneity, more boreal forest,
and less open-structured habitat, when snowshoe hare densities are a concern.

A CaT RACE TAIL...oF HOUNDSMEN, BIOLOGISTS, ADMINISTRATORS,
CoMMITTEES AND LAWMAKERS IN NORTHEAST MONTANA—
A History OF MONTANA HB 142

Jim Williams, Montana Fish, wildlife and Parks, 490 N. Meridian Road, Kalispell, MT 59901,
Jiwilliams@mt.gov

Cougar hunting has been part of the fabric of northwest Montana’s hunting heritage
for over 100 years. From the late 1970s to the mid -1990s cougar populations increased
dramatically throughout western Montana. Along with cougar population increases, the
number of houndsmen and cougar hunters coming to northwest Montana from out of
state increased as well. Popular press magazines were advertising northwest Montana as a
destination cougar hunt for non-resident hunters. The high number of non-resident hunters
that subsequently came to northwest Montana, in part, created challenges for Montana
Fish, Wildife and Parks’ (FWP) existing cougar management. Harvest quota management,
allocation of the recreational opportunity, and quality of the hunting experience were issues
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that both houndsmen and FWP staff raised. A potential solution presented itself in the form
of a new Montana statutc that became known as House Bill 142. The trials and tribulations
of implementing a new law and subsequent hunting season regulations were explored in
detail for this presentation. Following the implementation of Montana HB 142, hunting
season quota over-runs decreased, percent nonresident harvest decreased, and opportunity for
resident cougar hunting increased. This was accomplished over a two-year period by people
dedicating countless hours at regional and statewide houndsmen, advisory, legislative, FWP
Commission, and public meetings.

BEHAVIORAL RESPONSES OF ELK To THE THREAT OF WOLF
PREDATION: SEX-SPECIFIC CONSTRAINS™S

John Winnie, Jr. and Scott Creel, Department of Ecology, Montana State University, Bozeman MT
59717, winniejr@in-tch.com

We studied individual and herd-level behavioral responses of elk to spatial and temporal
variation in the risk of predation by wolves over three winters in the Upper Gallatin drainage,
Montana. We tested whether responses to risk were affected by body condition by measuring
marrow fat levels of bulls and cows and relating differences in condition to differences in
antipredator behavior and predation rate. Overall, elk responded to the presence of wolves
by substantially decreasing group size and moving into or close to timber. In contrast to this
general pattern, bull-only groups were smaller than average, and slightly increased in size in
the presence of wolves. As a consequence, bull-only herds and mixed sex herds converged on
a similar size when wolves were present. Individual vigilance levels were not correlated with
herd size or distance to timber and were weakly correlated with individuals’ position within
the herd. Bulls were in worse body condition than cows throughout the winter, and condition
deteriorated for both sexes as winter progressed. Vigilance in cows, but not bulls, increased
in response to wolf presence, that indicated responses of bulls may have been constrained
by condition. For cows, increases in vigilance produced a significant decrease in time spent
grazing although bull grazing time was not affected by wolf presence. Some bulls moved
into timber when wolves were present. Bulls were overselected by wolves, and cows were
underselected. We conclude that bulls were less able to pay the foraging costs associated with
the antipredator responses of cows.
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