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Project Objective and Narrative:

funding priorities

Ouraimis to understandhe effectsof nutrition on populationperformancef bighornsheepin the JacksorandWhiskey
herds.Specifically,our objectivesareto 1) quantifyforagequantity(i.e., biomassjandquality (i.e., digestibleenergyand
protein)throughouthe summerrangef the JacksorandWhiskeyherds,2) monitormovemengndspaceusepatternsof
bighornsheeprelativeto the distributionof forageresources3) link movementandspaceuseto nutritionalconditionand,
ultimately,survivalandreproductiorof bighornsheepand4) assessapacityof the JacksorandWhiskeyrangego
supportsheepusingdetailedmodelsof foragequantityandquality.

This effort is a collaboratiorbetweerthe University of Idaho,IdahoDepartmenbdf FishandGame andthe Monteith Shop
atthe University of Wyomingalongwith Wyoming GameandFish DepartmentOur work will extendthework of the
Monteith Shopby quantifyingthe stateof forageresourcegboth quantityandquality) for bighornsheepn summermange,
andby determiningthe capacityof thesehabitatsto supportbighornsheepFurthermorepurwork will provideinsightinto
thediscrepancyn nutritional conditionbetweerthe JacksorandWhiskeyherds--Jacksoanimalstendto bein consistently
betterconditionthanWhiskeyanimals.

We will utilize dataon nutritionalcondition,survivalandreproductiorwithin bothherds--datahathavealreadybeen
collectedby the Monteith Shop.To complementhis work, we conductedwo field seasonsf intensivelarge-scale
vegetatiorsurveysin summerrangesf the JacksorandWhiskeyherdsin 2021and2022.Thesevegetatiorsurveys
includedestimatingforagebiomasgkg/ha)at numeroudocationsthroughoutachrange andthe collectionof vegetation
samplego estimatadigestibleenergyanddigestibleproteincontentof forage(bothimportantdriversof ungulate
nutritional condition).Estimatef foragebiomassandquality will beintegratedo predictavailability of foragethatmeets
theenergyandproteinrequirement®f bighornsheepusingthe ForageResourceéevaluationSystemfor Habitat(FRESH)
model.Ultimately, the FRESHmodelwill allow usto calculatethe numberof sheep-daysachareaonthelandscape&an
supportbasedn estimate®f biomassandforagequality collectedin thefield. We arecurrentlyworking on processing
sampledor lab analysedo estimatedigestibleenergyandprotein.

Estimatingforagequality requiresextensivdab analyseghatareboth costlyandtime consumingOur partnershipwith the
IdahoDepartmentf FishandGamehasallowedusto conductiab assaysecessaryo estimatedigestibleenergyof plant
samplesn-house However,estimatingdigestibleproteinrequiresassayshatcanonly be conductedy external
laboratoriesWe arerequestingundingto coverthe costsof crudeprotein(% nitrogen)andprotein-bindingcapacity(i.e.,
tannins)analysisof plantsamplesollectedin the WhiskeyandJacksorsummerrangesBoth energyandproteinare
crucialcomponent®f ungulatenutrition thatpromotebody massgainvia depositionof fat andproteinreservesEither(or
both) macronutrientanlimit populationperformanceandthusit is critical to understandhow bothenergyandprotein
contentof foragevary acrossspaceandtime. Furthermorelittle informationis availableaboutthe dietsof bighornsheep
andtheir ability to digestforageshighin tannins.Tanninsarecompoundshatbind to proteins renderinghemindigestible
to ungulatesanddrasticallyreducing proteinavailability in forage.Accordingly,we alsoaim to quantifytannin
concentrationf forbsandshrubswithin the WhiskeyandJacksorsummerrangesEstimatingtanninconcentrationsvill
allow usto betterestimateactualproteinavailability in foragesconsumedy bighornsheep.

Our objectivesaredirectlyin line with the needsutlinedby the StatewideBighorn/DomesticSheegnteractionwWorking
Group.Specifically,we will addresgroductivityandnutritionalquality of summerrangeandidentify the capacityof
habitatsto supportbighornsheepbasecdon forageavailability andquality. Furthermoregestimatingforageresource®n the
landscapenay providefurtherinsightinto factorscontributingto movementindspaceusepatternsof bighornsheepand
the effectsof resourceavailability anddistributionon risk of contactwith domesticanimals We havelearnedanincredible
amountaboutrespiratorydiseasen bighornsheepandyet manypopulationshavestruggledo recoverto historiclevels.
This highlightstheimportanceof understandingpow variationin habitatquality affectsbothindividual andpopulation
performanceOur work, coupledwith thatof the MonteithShop,will providea mechanistiainderstandingf how habitat
regulateighornsheemopulations.
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Miles/Acres Affected (if applicable): @ Miles OAcres

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

We finishedfield work in Septembe022,andarecurrentlypreparingforagesampledor lab analyses.

Describe how you will share your learned info with us

We will sharetheinformationwe learnfrom this projectthroughprojectupdatesRampagestories public presentations,
andpeer-reviewegbublications Furthermorepur partnershipwith the Monteith Shopwill ensurghattheinformation
learnedirom this projectwill bedistributedon socialmediaplatformsto reacha broadaudience.

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

ProjectPartnerAmount
Wyoming Governor'sBig GameLicenseCoalition$10,000

IdahoDepartmenbf FishandGame$331,091
Total $341,091

Attachments and Supporting Documentation:
Please select the types of attachments included:
|:| Map(s) requirea |:| 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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	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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