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Prior to completing this application, please review the Funding Priorities located here.

Project Title:

Teton Bighorn Sheep Nutritional Carrying Capacity

80 character limit

Organization

Project Lead:

Name:

Long Lab - College of Natural Resources - University of Idaho

Additional Point of Contact (if different from Project Lead):

Name

Ryan Long

Email

ralong@uidaho.edu

Phone

(208) 283-5367

Name
Email

Phone

Mailing Address

875 Perimeter Drive MS 1136

Mailing Address

Ryan Martin

ryanmartin@uidaho.edu

(316) 393-9964

875 Perimeter Drive MS 1136

City, State, Zip [Moscow ID ||83844 | City, State, Zip [Moscow ID |[83844
Proj ect Type (select all that apply) .
Disease |:| Education and Outreach @ Habitat
|:| Land Conservation @ Population Management/Monitoring |:| Other
Action
Project Location(s) Information:
County: |Teton ~| Nearest Town: PJackson
Project Phase (if applicable): of Estimated Invoice [03/01/2025 | to [03/01/2026
Dates:
Budget Information: Total WY-WSF Request $ |$ 20,000.00
Total Project Cost: $ | |
If yes, list each grant received for five years

Has this project been funded by the Foundation previously? No [+]
Other Project Contributions or Matching Funds: In Hand Requested

Source |GrandTetonNationalParkFoundation Amount $ (433,052.00 [l

Source |MegandBertRaynesWildlife Fund Amount $ |10,000.00 (] ]

Source |WY GovernorsBig GameLicenseCoalition Amount $ (100,000.00 []

Source [NationalParkService Amount $ [142 547.00 B

Source [CrossCharitableFoundation Amount $ (40 000.00 M

Source Amount $



https://wgfd.wyo.gov/Apply-or-Buy/Commissioner-and-Governor-Licenses/Governors-Big-Game-License

Project Objective and Narrative:

funding priorities

Bighorn sheep, particularly those in alpine environments such as the Targhee, Whiskey Basin, Jackson, and
herds, experience dramatic seasonal fluctuations in forage availability. At high elevations, forage quality peaks e
summer and begins to decline rapidly during autumn, creating a potential nutritional bottleneck as winter approad
Despite the importance of nutrition as a factor limiting survival and reproduction in bighorn sheep, our understand
their diet and the capacity of alpine habitats to sustain resident populations remain poorly understood.

Our project aims to help close this gap by estimating nutritional carrying capacity of bighorn sheep in the Tetd
which, as the smallest and most isolated of Wyoming's four native core herds, is a priority for future conservation
Nutritional carrying capacity is defined as the number of animals that a landscape can support based on availabil
quality of forage, movement behavior, and dietary decisions of individuals. Historical accounts indicate that the T
Range once supported a greater number of sheep than are currently present, and reasons for this trend could bg
nutrition. Teton sheep once had access to low-elevation winter ranges, but habitat fragmentation, fire suppressio
use changes have now restricted their range to higher elevations year-round. Considerable resources have sincd
invested to accurately estimate population abundance, to protect wintering habitat, and to remove competing nor
mountain goats from the range. Quantifying nutritional carrying capacity is a critical next step in management of
population and will help managers establish realistic population objectives and develop strategies for sustaining (
increasing the population.

To provide a science-based estimate of nutritional carrying capacity, our project combines intensive vegetatid
sampling, movement data, dietary analysis, and information on the nutritional requirements of reproductive ewes
the nutritional landscape. Key variables such as the quality and biomass of forage plants will be used to create d
maps that track variation in forage availability and quality in both space and time. These maps will allow for an ag
of forage availability during critical periods such as summer and autumn when the nutritional needs of lactating e
greatest, and when sheep accrue critical fat reserves to survive winter. Moreover, understanding how ewes, whig
population growth, use the nutritional landscape available to them is central to determining whether nutrition intef
other factors such as predation risk to limit population performance.

Another key component of our project is quantifying diet composition of alpine bighorn sheep. Despite the cri
of diet in shaping the health and survival of bighorn sheep, little is known about their specific dietary choices in al
environments. Fecal samples will be collected and analyzed using DNA metabarcoding to identify which plant sp
consumed by sheep and in what proportions. These data will provide a detailed understanding of how diet shifts
in response to changing forage availability and of how individual diets differ within the population. Linking diet
composition to the availability and quality of forage will help wildlife managers better understand how bighorn she
adjust their foraging strategies to meet their nutritional needs in the face of various constraints. This information i
for understanding how sheep navigate periods of nutritional scarcity and how diet impacts individual performancg
population dynamics.

In addition to providing valuable information for managing the Targhee herd, the methods and tools developeq
this project can be applied broadly to other alpine herds in Wyoming. For example, our models can be adapted fq
application to the Whiskey Basin, Jackson, and Absaroka herds, which occupy similar high-elevation environmern
face comparable limitations in forage availability.

Finally, these tools can also be used to assess prior efforts by the Wyoming Wild Sheep Foundation to proteq
habitat and reduce the risk of disease in the Targhee herd. The foodscape model developed under the other proj
can be used to assess former grazing allotments in the Caribou-Targhee National Forest that were purchaed by 1
\Wyoming Wild Sheep Foundation in the 1990s, as well as other allotments that were previously adminstratively g
the Forest Service.

For more information on each project objective, please see the attached Project Design document.



https://wgfd.wyo.gov/Apply-or-Buy/Commissioner-and-Governor-Licenses/Governors-Big-Game-License
https://www.wyomingwildsheep.org/grants.asp

Miles/Acres Affected (if applicable): @ Miles OAcres

Describe Any Current or Future Monitoring/Management (if applicable):

A tool to monitor available high-quality forage resources and estimate nutritional carrying capacity will be provide
managers/collaborators at Grand Teton National Park. These tools will also be made available other interested p
request.

Describe how you will share your learned info with us

\We will share information with WWSF through annual and final reporting, and at the WWSF if desired. Informatio

also be shared more broadly with the public through public lectures, peer-reviewed publications, and talks at prof
conferences.

Additional Budget or Project Information for Consideration (if applicable):

Diet Metabarcoding in collaboration between the University of Idaho and the HERD Lab at University of Californis
Merced - $7,600.00

Fiber Plant Quality Assays in collaboration between the University of Idaho and the Wild Herbivore Ecology Lab
\Washington State University - $8,550.00

Crude Protein Plant Quality Assays sent from the University of Idaho to Dairy One Cooperative, Inc. Diagnostic
Laboratory - $4,050.00

Total Request - $20,000.00

Attachments and Supporting Documentation:

Please select the types of attachments included:

@ Map(s) required @ Letter(s) of Support
@ Project Design |:| Photos
|:| Monitoring/Management Plan Permit(s) / NEPA Compliance

|:| Other: |

Please submit applications and attachments via email to: Info@wyomingwildsheep.org
Subject Line: "" Name of Project - Organization Name' PRINT SAVE AS
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	Other Description: 
	Narrative:       Bighorn sheep, particularly those in alpine environments such as the Targhee, Whiskey Basin, Jackson, and Absaroka herds, experience dramatic seasonal fluctuations in forage availability. At high elevations, forage quality peaks early in summer and begins to decline rapidly during autumn, creating a potential nutritional bottleneck as winter approaches. Despite the importance of nutrition as a factor limiting survival and reproduction in bighorn sheep, our understanding of their diet and the capacity of alpine habitats to sustain resident populations remain poorly understood. 



      Our project aims to help close this gap by estimating nutritional carrying capacity of bighorn sheep in the Teton Range, which, as the smallest and most isolated of Wyoming's four native core herds, is a priority for future conservation efforts. Nutritional carrying capacity is defined as the number of animals that a landscape can support based on availability and quality of forage, movement behavior, and dietary decisions of individuals. Historical accounts indicate that the Teton Range once supported a greater number of sheep than are currently present, and reasons for this trend could be related to nutrition. Teton sheep once had access to low-elevation winter ranges, but habitat fragmentation, fire suppression, and land use changes have now restricted their range to higher elevations year-round. Considerable resources have since been invested to accurately estimate population abundance, to protect wintering habitat, and to remove competing non-native mountain goats from the range. Quantifying nutritional carrying capacity is a critical next step in management of this population and will help managers establish realistic population objectives and develop strategies for sustaining or increasing the population.



      To provide a science-based estimate of nutritional carrying capacity, our project combines intensive vegetation sampling, movement data, dietary analysis, and information on the nutritional requirements of reproductive ewes to model the nutritional landscape. Key variables such as the quality and biomass of forage plants will be used to create dynamic maps that track variation in forage availability and quality in both space and time. These maps will allow for an assessment of forage availability during critical periods such as summer and autumn when the nutritional needs of lactating ewes are greatest, and when sheep accrue critical fat reserves to survive winter. Moreover, understanding how ewes, which drive population growth, use the nutritional landscape available to them is central to determining whether nutrition interacts with other factors such as predation risk to limit population performance.



      Another key component of our project is quantifying diet composition of alpine bighorn sheep. Despite the critical role of diet in shaping the health and survival of bighorn sheep, little is known about their specific dietary choices in alpine environments. Fecal samples will be collected and analyzed using DNA metabarcoding to identify which plant species are consumed by sheep and in what proportions. These data will provide a detailed understanding of how diet shifts seasonally in response to changing forage availability and of how individual diets differ within the population. Linking diet composition to the availability and quality of forage will help wildlife managers better understand how bighorn sheep adjust their foraging strategies to meet their nutritional needs in the face of various constraints. This information is crucial for understanding how sheep navigate periods of nutritional scarcity and how diet impacts individual performance and population dynamics.



     In addition to providing valuable information for managing the Targhee herd, the methods and tools developed during this project can be applied broadly to other alpine herds in Wyoming. For example, our models can be adapted for application to the Whiskey Basin, Jackson, and Absaroka herds, which occupy similar high-elevation environments and face comparable limitations in forage availability. 



      Finally, these tools can also be used to assess prior efforts by the Wyoming Wild Sheep Foundation to protect sheep  habitat and reduce the risk of disease in the Targhee herd. The foodscape model developed under the other project objects can be used to assess former grazing allotments in the Caribou-Targhee National Forest that were purchaed by the Wyoming Wild Sheep Foundation in the 1990s, as well as other allotments that were previously adminstratively closed by the Forest Service. 



For more information on each project objective, please see the attached Project Design document.
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	Monitoring: A tool to monitor available high-quality forage resources and estimate nutritional carrying capacity will be provided to our managers/collaborators at Grand Teton National Park. These tools will also be made available other interested parties upon request.
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Fiber Plant Quality Assays in collaboration between the University of Idaho and the Wild Herbivore Ecology Lab at Washington State University - $8,550.00



Crude Protein Plant Quality Assays sent from the University of Idaho to Dairy One Cooperative, Inc. Diagnostic Laboratory - $4,050.00



Total Request - $20,000.00
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