23 Biennial Symposium of the
Northern Wild Sheep and Goat Council

Demographic Uncertainty and Disease Risk Drive Climate-Informed Mountain Goat
Management

JUSTIN A. GUDE, Montana Fish, Wildlife and Parks, 1420 East 6" Avenue, Helena, Montana,
59620, USA, jgude@mt.gov

NICHOLAS J. DECESARE, Montana Fish, Wildlife and Parks, 3201 Spurgin Road, Missoula, Montana,
59804, USA

KELLY M. PROFFITT, Montana Fish, Wildlife and Parks, 1400 South 19" Street, Bozeman, Montana,
59718, USA

SARAH N. SELLS, Montana Cooperative Wildlife Research Unit, Wildlife Biology Program, 205 Natural
Sciences Building, University of Montana, Missoula, Montana, 59812, USA

ROBERT A. GARROTT, Department of Ecology, Fish and Wildlife Ecology and Management
Program, Montana State University, 310 Lewis Hall, Bozeman, Montana, 59718, USA

IMTIAZ RANGWALA, North Central Climate Adaptation Science Center & Cooperative

Institute for Research in Environmental Sciences, University of Colorado-Boulder, 4001
Discovery Drive, Suite S340, Boulder, Colorado, 80303, USA

MARK BIEL, Glacier National Park, P.O. Box 128, West Glacier, Montana, USA 59936

JESSICA COLTRANE, Montana Fish, Wildlife and Parks, 490 North Meridian Road, Kalispell, Montana,
59920, USA

JULIE CUNNINGHAM, Montana Fish, Wildlife and Parks, 1400 South 19" Street, Bozeman, Montana,
59718, USA

TAMMY FLETCHER, U.S. Forest Service, Northern Region, Missoula, MT, 59804, USA

KAREN LOVELESS, Montana Fish, Wildlife and Parks, 538 Orea Creek, Livingston, Montana, 59047,
USA

REBECCA MOWRY, Montana Fish, Wildlife and Parks, 3201 Spurgin Road, Missoula, Montana, 59804,
USA

MEGAN O’REILLY, Montana Fish, Wildlife and Parks, 2300 Lake EImo Drive, Billings, Montana,
59105, USA

RYAN RAUSCHER, Montana Fish, Wildlife and Parks, 514 South Front Street, Suite C, Conrad,
Montana, 59425, USA

MICHAEL THOMPSON, Montana Fish, Wildlife and Parks, 3201 Spurgin Road, Missoula, Montana,
59804, USA

ABSTRACT: Scientists and managers have raised concerns about mountain goat populations in many
areas in recent years. Both climate change and respiratory pathogens associated with widespread
pneumonia epidemics in bighorn sheep may negatively affect mountain goat populations. Mountain goat
demographic and population data are difficult to collect and sparsely available, making population
management decisions difficult. We developed predictive models incorporating these uncertainties and
analyzed results within a structured decision making framework to make management recommendations
and identify priority information needs in Montana, USA. We built a resource selection model to forecast
occupied mountain goat habitat and account for uncertainty in effects of climate change, and a Leslie
matrix projection model to predict population trends while accounting for uncertainty in population
demographics and dynamics. Additionally, we predicted disease risks while accounting for uncertainty
about presence of pneumonia pathogens and risk tolerance for mixing populations during translocations.

28



23 Biennial Symposium of the
Northern Wild Sheep and Goat Council

Our analysis predicted that new introductions would produce more area occupied by mountain goats at
mid-century, regardless of the effects of climate change. Population augmentations, carnivore
management, and harvest management may improve population trends, although this was associated with
considerable uncertainty. Tolerance for risk of disease transmission affected optimal management choices
because translocations are expected to increase disease risks for mountain goats and sympatric bighorn
sheep. Expected value of information analyses revealed that reducing uncertainty related to population
dynamics would affect the optimal choice among management strategies to improve mountain goat
trends. Reducing uncertainty related to the presence of pneumonia-associated pathogens and
consequences of mixing microbial communities should reduce disease risks if translocations are included
in future management strategies. We recommend managers determine tolerance for disease risks
associated with translocations that they and constituents are willing to accept. From this, an adaptive
management program can be constructed wherein a portfolio of management actions are chosen based on
risk tolerance in each population range combined with the amount that uncertainty is reduced when paired
with monitoring, to ultimately improve achievement of fundamental objectives.
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