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Project Abstract: The Absaroka/Beartooth Mountains of Montana and Wyoming comprise one
of the core ranges for bighorn sheep In North America. However, there has been an
increase in the abundance and distribution of non-native mountain goats in these
mountains during recent decades. High densities of mountain goats could negatively
affect bighorn sheep because their ranges now overlap substantially. Also, the
limited information available indicates potential for dietary overlap in some seasons
and dominance of goats over sheep when foraging in the same areas, which suggests that
bighorn sheep may be sensitive to inter-specific competition. In addition, bighorn
sheep are well known for their sensitivity to a variety of diseases that can cause
episodic die-offs that result in substantial population reductions. Though mountain
goat populations do not appear to be susceptible to disease die-offs to any
appreciable extent, mountain goats are effective hosts for a variety of parasites and
pathogens that also infect bighorn sheep. Thus, information regarding potential
competition, disease transfer, and/or displacement of bighorn sheep by mountain goats
is a key issue for natural resource managers in this region.

Temperatures across western North America have shown a pronounced warming over the
past 50 years and contribute to decreased snow levels and increased drought. Mountain
ungulates may be sensitive to these changes in climate through influences on forage
availability and quality in alpine and subalpine areas. For example, warmer
temperatures could speed up the rate of snow melt and cause the wave of growing
vegetation to occur at higher elevations than it would under cool conditions for
corresponding times of the year. Also, the peak of forage quality (~30 days after
snow melt) could occur over a narrower elevation band under a warmer climate than it
would under otherwise similar but cooler conditions. In turn, these changes could
influence the abundance of mountain ungulates, their migration patterns, the degree to
which they transmit diseases, and the extent and outcome of competitive interactions.

The proposed project will unite a team of scientists from universities and federal and
state agencies to:

1. Undertake an in-depth, scientific review of the current state of knowledge
about mountain goats and bighorn sheep in the Greater Yellowstone Area,
including (1) herd maps and demographic data, and (2) syntheses of competition
(spatio-temporal overlap, diet overlap, behavioral interactions), movements and
spatio-temporal distribution, disease/health, and metapopulation dynamics.

2. Review and synthesize data on observed trends of climate variables, with a
focus on temperature, snow pack, and vegetation phenology trends at select
habitat sites for mountain goats and bighorn sheep in the Greater Yellowstone
Area.

3. Develop and implement recommended study plans for investigating broad-scale
spatial patterns of bighorn sheep and mountain goat occupancy to identify areas
of current and potential sympatry, evaluate and refine existing habitat



suitability models, and provide foundational knowledge for understanding
metapopulation dynamics.

4_ Develop recommended study plans and sites for conducting comparative analyses
of multiple sympatric bighorn sheep and mountain goat herds in the Greater
Yellowstone Area, including competition, movements and spatio-temporal
distribution, disease/health, and metapopulation dynamics.

5. Develop recommendations for assessing the influence of landscape by climate
interactions on bighorn sheep and mountain goat vital rates and movements and
predicting effects of climate change on distribution and foraging behavior.

This proposed project will begin to address these objectives by convening the team of
scientists during 2010 to (1) appraise the current state of knowledge about mountain
goats and their potential effects to native bighorn sheep, (2) appraise available data
on observed trends of climate variables, (3) develop a plan to coalesce and synthesize
existing information on bighorn sheep, climate variables, and mountain goats, and (4)
discuss data gaps and needs given the state of existing data.

Once progress has been made in coalescing and synthesizing existing data (Objectives 1
and 2), the team will meet to develop specific ideas for analyses and investigation of
occupancy patterns by bighorn sheep and mountain goats (Objective 3). These plans
will then be implemented to identify areas of current and potential sympatry, evaluate
and refine existing habitat suitability models, and provide foundational knowledge for
understanding metapopulation dynamics.

Outcomes with Completion Dates:
January 31, 2010 — Report on the current state of knowledge about mountain
goats and bighorn sheep in the Greater Yellowstone Area, including (1) herd
maps and demographic data, and (2) syntheses of competition (spatio-temporal
overlap, diet overlap, behavioral interactions), movements and spatio-
temporal distribution, disease/health, and metapopulation dynamics.

January 31, 2010 — Report on observed trends of climate variables, with a
focus on temperature, snow pack, and vegetation phenology trends at select
habitat sites for mountain goats and bighorn sheep in the Greater Yellowstone
Area.

June 1, 2010 — Recommended study plans for investigating broad-scale spatial
patterns of bighorn sheep and mountain goat occupancy to identify areas of
current and potential sympatry, evaluate and refine existing habitat
suitability models, and provide foundational knowledge for understanding
metapopulation dynamics.

December 31, 2011 — Report on recommended study plans and sites for
conducting future comparative analyses of multiple sympatric bighorn sheep
and mountain goat herds in the Greater Yellowstone Area, including
competition, movements and spatio-temporal distribution, disease/health, and
metapopulation dynamics.

December 31, 2011 — Report on recommendations for future assessments of the
influence of landscape by climate interactions on bighorn sheep and mountain
goat vital rates and movements and predicting effects of climate change on
distribution and foraging behavior.

June 30, 2012- Report on the investigation of broad-scale spatial patterns of
bighorn sheep and mountain goat occupancy.
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