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	Name2: Kevin Monteith
	Email2: kevin.monteith@uwyo.edu
	Phone2: 3077662322
	Address2: 804 E Fremont St
	City2: Laramie
	State2: WY
	Zip2: 82072
	Other Description: 
	Narrative: Our aim is to understand the effects of nutrition on population performance of bighorn sheep in the Jackson and Whiskey herds. Specifically, our objectives are to 1) quantify forage quantity (i.e., biomass) and quality (i.e., digestible energy and protein) throughout the summer ranges of the Jackson and Whiskey herds, 2) monitor movement and space use patterns of bighorn sheep relative to the distribution of forage resources, 3) link movement and space use to nutritional condition and, ultimately, survival and reproduction of bighorn sheep, and 4) assess capacity of the Jackson and Whiskey ranges to support sheep using detailed models of forage quantity and quality. 

This effort is a collaboration between the University of Idaho, Idaho Department of Fish and Game, and the Monteith Shop at the University of Wyoming along with Wyoming Game and Fish Department. Our work will extend the work of the Monteith Shop by quantifying the state of forage resources (both quantity and quality) for bighorn sheep on summer range, and by determining the capacity of these habitats to support bighorn sheep. Furthermore, our work will provide insight into the discrepancy in nutritional condition between the Jackson and Whiskey herds--Jackson animals tend to be in consistently better condition than Whiskey animals.  

We will utilize data on nutritional condition, survival and reproduction within both herds--data that have already been collected by the Monteith Shop. To complement this work, we conducted two field seasons of intensive large-scale vegetation surveys in summer ranges of the Jackson and Whiskey herds in 2021 and 2022. These vegetation surveys included estimating forage biomass (kg/ha) at numerous locations throughout each range, and the collection of vegetation samples to estimate digestible energy and digestible protein content of forage (both important drivers of ungulate nutritional condition). Estimates of forage biomass and quality will be integrated to predict availability of forage that meets the energy and protein requirements of bighorn sheep using the Forage Resource Evaluation System for Habitat (FRESH) model. Ultimately, the FRESH model will allow us to calculate the number of sheep-days each area on the landscape can support based on estimates of biomass and forage quality collected in the field. We are currently working on processing samples for lab analyses to estimate digestible energy and protein. 

Estimating forage quality requires extensive lab analyses that are both costly and time consuming. Our partnership with the Idaho Department of Fish and Game has allowed us to conduct lab assays necessary to estimate digestible energy of plant samples in-house. However, estimating digestible protein requires assays that can only be conducted by external laboratories. We are requesting funding to cover the costs of crude protein (% nitrogen) and protein-binding capacity (i.e., tannins) analysis of plant samples collected in the Whiskey and Jackson summer ranges. Both energy and protein are crucial components of ungulate nutrition that promote body mass gain via deposition of fat and protein reserves. Either (or both) macronutrient can limit population performance, and thus it is critical to understand how both energy and protein contents of forage vary across space and time. Furthermore, little information is available about the diets of bighorn sheep and their ability to digest forages high in tannins. Tannins are compounds that bind to proteins, rendering them indigestible to ungulates and drastically reducing  protein availability in forage. Accordingly, we also aim to quantify tannin concentrations in forbs and shrubs within the Whiskey and Jackson summer ranges. Estimating tannin concentrations will allow us to better estimate actual protein availability in forages consumed by bighorn sheep. 

Our objectives are directly in line with the needs outlined by the Statewide Bighorn/Domestic Sheep Interaction Working Group. Specifically, we will address productivity and nutritional quality of summer range and identify the capacity of habitats to support bighorn sheep based on forage availability and quality. Furthermore, estimating forage resources on the landscape may provide further insight into factors contributing to movement and space use patterns of bighorn sheep, and the effects of resource availability and distribution on risk of contact with domestic animals. We have learned an incredible amount about respiratory disease in bighorn sheep, and yet many populations have struggled to recover to historic levels. This highlights the importance of understanding how variation in habitat quality affects both individual and population performance. Our work, coupled with that of the Monteith Shop, will provide a mechanistic understanding of how habitat regulates bighorn sheep populations.
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	Nearest Town: Project includes sheep populations near Jackson and Dubois
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	Monitoring: We finished field work in September 2022, and are currently preparing forage samples for lab analyses. 
	Text14: Project Partner Amount
Wyoming Governor's Big Game License Coalition $10,000
Idaho Department of Fish and Game $331, 091
Total $341,091
	Text15: We will share the information we learn from this project through project updates, Rampage stories, public presentations, and peer-reviewed publications. Furthermore, our partnership with the Monteith Shop will ensure that the information learned from this project will be distributed on social media platforms to reach a broad audience. 
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