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	Narrative:       The Whiskey Mountain bighorn sheep (WMBS) herd encompasses the northern Wind River Mountain Range in west central Wyoming and is divided into 3 hunt areas (Figure 1). Recognized for years as the largest congregation of wintering bighorn sheep in the country, the herd has been an important component in bighorn sheep management for Wyoming and other western states for many decades. Traditionally, the bulk of sheep in the herd winter in hunt areas 9 and 10 on the northern side of the herd unit near DuBois, Wyoming. These sheep are largely migratory, moving to higher elevation summer ranges as snow recedes. A smaller sub-population of WMBS residing in hunt area 8 are believed to be largely non-migratory, and winter on high elevation windswept slopes in the Upper Green River drainage.

     During the winter of 1990/91, the WMBS herd experienced a pneumonia outbreak that resulted in significant mortality of the migratory sheep in hunt areas 9 and 10. In contrast to other bighorn sheep die-off events throughout the West that gradually recover from pneumonia outbreaks, the WMBS herd has continued to slowly decline presumably because of low lamb recruitment over the past decades. Due to the remote location of the non-migratory segment of WMBS that winter in hunt area 8, little is known about impacts of the pneumonia outbreak on this group of sheep. Helicopter surveys are conducted most winters in the WMBS herd, and trend counts of hunt area 8 sheep have not declined proportional to that of sheep counted in hunt areas 9 and 10. Additionally, lamb:ewe ratios observed during 2019 surveys in hunt area 8 were 34:100, compared with 22:100 and 5:100 observed in hunt areas 9 and 10, respectively. 

     Although a wealth of research on the effects of disease on bighorn sheep have been conducted, pneumonia continues to be one of the most poorly understood diseases. Recurring mortality within chronically infected herds are likely dependent upon certain ecological or environmental conditions, and understanding these interactions could yield management alternatives to help reduce the frequency of epizootics and dampen fluctuations in abundance. To determine the potential interplay among density, nutrition, and immune function for disease in the WMBS population, the Wyoming Game and Fish Department (WGFD) and the University of Wyoming (UW) initiated a lamb survival study in hunt areas 9 and 10 in 2019. While this research targets the sub-populations of sheep in the herd most likely impacted by disease, insight may be garnered by contrasting data from the relatively better performing sheep in hunt area 8. Indeed, to fully comprehend population dynamics and the interaction among density, nutrition, disease and migration in the WMBS herd, we must capture and include animals from hunt area 8 in ongoing research to develop the ‘West Side Story’.

Objectives
     The goal of the proposed research is to continue to unravel the processes underpinning the dynamics of sheep populations by maintaining a longitudinal study design and better understanding the contributions of summer nutrition, predation, disease and migration on survival of young sheep in the WMBS herd. Knowledge of limited resources or other factors affecting sheep in the Whiskey herd will be used to guide future management actions to support sustainable populations for future generations.

Specific project objectives include:
1) Determine seasonal ranges and potential migration corridors, and evaluate life history strategies for WMBS residing in hunt area 8.
2) Estimate nutritional carrying capacity of WMBS populations to assess the capacity of habitats to support sheep. 
3) Assess survival and cause-specific mortality of adult female and neonate sheep.
4) Evaluate intrinsic and extrinsic factors affecting vital rates (e.g., pregnancy, seasonal survival, migratory status, recruitment of young).
5) Assess longitudinal changes associated with disease, nutrition and immunocompetence.
6) Evaluate diet, forage quality (including micronutrients) and abundance during summer.
7) Evaluate the effects of naturally occurring browsing, intense browsing, and fire on forage quality (including micronutrients) and biomass of forage on summer ranges.

Anticipated Outcomes
     Respiratory disease has afflicted populations of bighorn sheep for the past century and, despite substantial research on the topic, pneumonia continues to be one of the most poorly understood diseases that afflict wildlife in North America. Our work seeks to understand how we can more effectively manage chronically infected populations of bighorn sheep. Implicit with our continued work is calibrating models of animal-indicated nutritional carrying capacity for Wyoming sheep, which will increase the toolset for managers to understand how habitat, density, and extrinsic factors such as predation or perhaps disease are regulating these and other populations. Our work to date has demonstrated that infected populations are not immune from fundamental nutritional dynamics and instead, suggests that nutrition may be a key explanatory factor, along with disease, of the disparity in performance across sheep herds in Wyoming.  
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	Monitoring: Projected to finish fieldwork in 2024, with subsequent products coming in the following years. This is likely the last request for this project. 
	Text14: 
	Text15: We will distribute and share various products with our work through social media, through our outreach platform at MonteithShop.org, through our Tracks and Tales series, project updates, and peer-reviewed publications. Essentially, we look forward to helping share and spread information regarding what we are learning with this work. 
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