WYOMING WILD SHEEP FOUNDATION
GRANT APPLICATION

Wj mgﬁmg[ng Prior to completing this application, please review the Funding Priorities located here.
Project Title: [INW Wyoming SheepNutrition-Disease
80 character limit
Organization Name: |Monteith Shop,HaubSchoolof EnvironmentandNaturalResourcedJniversity of Wyoming
Project Lead: Additional Point of Contact (i different from Project Lead):
Name |Kevin Monteith Name
Email kevin.monteith@uwyo.edu Email
Phone|(605)690-4214 Phone
Mailing Address |804 EastFremont Mailing Address
City, State, Zip |_aramie wy |[82072] City, State, Zip

Proj ect Type (select all that apply) .
@ Research |:| Education and Outreach |:| Captures & Transplants
[ ] Habitat [ ] Conservation Easement [ ] Population Monitoring

[ ] Other:

Project Location(s) Information:

County: Nearest Town: |ProjectincludessheepopulationsnearJacksonPubois,andCody
Project Phase (i applicable): | Two (2) of [Two (2) Project Timeline: [03/01/2015 | to [12/30/2023
Budget Information: Total WY-WSF Request $ |$ 20,000.00

Total Project Cost: $ [1,683,740.00 |
If yes, list each grant received for five years
Has this project been funded by the Foundation previously?  |yes | June 2020, 15K: Dec 2017 12
Other Project Contributions or Matching Funds: In Hand Requested
Source [|pleaseseebudgetdetailsbelow Amount $
Source Amount $
Source Amount $
Source Amount $
Source Amount $
Source Amount $



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

Project Objective and Narrative:

funding priorities

Givencurrentobservationspur aimis to continueto unravelthe processesnderpinninghe dynamicsof theseherdshy
maintainingour longitudinalstudydesignandincreasingour effortsto understanaontributionsof summerrangesandrole|
of pathogensandpredationespeciallyin DuboisandJacksonimportantly,our currentobjectivesarecompletelydrivenand
informedby whatwe havelearnedn the past3 yearsof researchandareexplicitly aimedat betterunderstandinghe
contributionsof summemutrition, predationanddiseasen survivalof youngsheepProjectobjectivesnclude:1)
Estimatenutritional carryingcapacity(NCC) of bighornsheeppopulationgn Wyomingto assesshe capacityof habitatso
supportsheepa. Overthelongterm,akey goalof this effort is to calibratenutritionalmodelsfor bighornsheephy
couplingdataon nutritional condition,pregnancyrecruitmentadultsurvival,andultimately, populationgrowthto develop
modelsof animal-indicatedCC for WyomingsheepThiswill providemanagersvith toolsto assesghe proximity of
populationgo NCC. 2) Assesssurvivalandcause-specifimortality of adultfemalesheepn JacksonDubois,andCody
herds.a. Wewill asses$actorsthatcontributeto probability of survival (e.g.,nutritional condition,bodymassage,
reproductivestatus) andcause®f mortality whenit occurs(e.g.,diseasepredation accident).To date leadingcauseof
mortality for adultfemaleshasbeenpredatiorby mountainlions. 3) Assesssurvivalandcause-specifimortality of
newbornsheepn WhiskeyandJacksorherdsto providea comparisorof therelativerolesof nutrition, habitat,predation,
anddiseasen recruitmenibf young.a. We will determinesurvivalandcause-specifimortality of neonatakheepb. We
will asses$actorsthatcontributeto probability of survivalof neonatakheepincludingbut notlimited to: birth masssex,
birth date litter size,habitatconditionsmaternahutritional condition,presencef respiratorypathogensandmaternal
age.c. Wewill evaluateactorsthatcontributeto the causeof mortality (e.g.,diseasepredatorsmalnutrition,accident),
includingbutnotlimited to: birth mass sex,birth date litter size,habitatconditions,maternahutritional condition,
presencef respiratorypathogensandmaternalge.d. We will quantifythe effectsof nutrition, predationanddiseasen
survivalandrecruitmentof youngto identify which is mostlimiting to WhiskeyandJacksorbighornsheep4) Evaluate
intrinsic andextrinsicfactorsaffectingvital rates(i.e., pregnancyseasonasurvival,recruitmentof young).a. We will
evaluateherelationshipdetweemutritional condition,bodyweight, presencef respiratorypathogensandageon
pregnancyandfetal rateof individual femalesin spring.b. Similarly, we will evaluateactorsthataffectprobability of
recruitingyoungto autumnincluding, nutritionalconditionin March,which mayindicatethe potentialcarryovereffectsof
winter habitatconditionson subsequernpopulationperformancec. We will quantify nutritionalconditionof females
duringautumnto providearepresentativeneasuref summethabitatconditions somaticcostof reproductionand
seasonaprecipitation.5) Assesdongitudinalchangesssociateavith diseasenutrition,andimmunocompetence. We
will assesseasonatlynamicsn nutritional conditionandpresenc®f respiratorypathogenso evaluateheinteractiverole
betweerthesetwo factors.6) Evaluatediet, andforagequality (including micronutrientspndabundanceluringsummer
for animalsin WhiskeyandJacksomangesa. Jacksoris a systemwheresummenrangesappeato be of higherquality
comparedvith Whiskey,yet similar pathogengxistin bothherds We will compardoragequality andquantityof sheep
key foragespecieswithin dietsbetweenwWhiskeyandJackson?) Evaluatethe effectsof naturallyoccurringbrowsing,
intensebrowsing,andfire onforagequality (includingmicronutrientslandbiomassof forageon summemrange.a. We will
installa seriesof small(1mx 1m) enclosuresn representativeabitaton summerrangesn JacksorandDuboisto assess
the effectsof foragingandfire on sheephabitat.In 3 separatéreatmentsve will 1) excludingforaging,2) simulateintense
foragingvia clipping andbiomassemoval,and3) implementfire boxesasanassessmemf a potentialhabitattreatment.
Notably,our objectivescorrespondirectly to needsoutlinedin The Wyoming Planby the State-wideBighorn/Sheep
DomesticSheepnteractionWorking Group(2004).Specifically,thatgroupexpressedieedso monitorhabitatselection
andhabitatNCC (pg 10), evaluataf poornutrition contributego diseasesusceptibility(pg 10), anddetermindf habitat
improvementsnfluencenutritional statusof populationsandthusinfluenceNCC (pg 15). In addition,thegroupindicated
thatknowledgeof carryingcapacitywasnecessaryo ensuresheepdo not exceedhe capacityof their habitat,andthat
understandindpow habitatimprovementsnodify nutrition andsubsequentlinfluenceperformances necessaryor sound
managemenfAppendixK). NetbenefitsRespiratorydiseaséasafflicted populationof bighornsheegor the pastcentury
and,despitesubstantiatesearcton the topic, pneumoniaontinuego be oneof the mostpoorly understoodliseaseshat
afflict wildlife in North America.Althoughwe havelearnedmuchin recentyears mostresearchasbeenmyopically
focusedon identifying the primaryinfectiousagentassociateavith pneumoniaNeverthelessvidencecontinuego
supportmultiple primaryandperhapsecondarynfectiousagentsandin mostinstancesywe now managéherdsthatare
chronicallyinfectedasopposedo thosesubjectto newexposureMoreover fundamentatomponentsinderlyinganylarge
ungulatepopulationincluding, habitatquality andquantity,anddensitydependeninteractiongemainoperationahndyet,
areoftenneglectedvhenconsideringdiseasalynamics Our work to datehasdemonstratethatindeed,infected
populationsaarenotimmunefrom fundamentahutritionaldynamicsandinstead suggestshatnutrition maywell bea key
explanatonyfactor,alongwith diseasepf thedisparityin performancecrosssheepherdsin northwestWy. Ourwork
seekdo understandhow we canmoreeffectivelymanagechronicallyinfectedpopulationsin doingso,we havethe
opportunityto moreeffectivelymanagesheepandtheir habitatthroughscienceMoreover,implicit with our continued
work is calibratingmodelsof animal-indicatedCC for Wyomingsheepwhich will increaseghetoolsetfor managers$o
understandhow habitat,density,andextrinsicfactorssuchaspredationor perhapsliseasareregulatingtheseandother
populations.



https://wgfd.wyo.gov/Apply-or-Buy/Commissioner-and-Governor-Licenses/Governors-Big-Game-License
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Miles/Acres Affected (if applicable): @ Miles OAcres

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

Projectedinish to fieldwork of winter 2021-22 with subsequengroductscomingfollowing years

Describe how you will share your learned info with us

We will distributeandsharevariousproductsassociateavith our work throughsocialmedia,our outreactplatformthe
UngulateCompendiumadditionalRampagestories projectupdatesandpeer-reviewegbublications Essentiallywe look
forwardto helpingshareandspreadnformationregardingwhatwe arelearningwith this work.

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

ProjectPartnerAmount

WyomingWildlife/Livestock DiseaseResearchPartnershif$60,945
Wyoming GameandFish Commissior$350,000

Wyoming GameandFish CommissiorLicense(Crank)$14,855
Animal DamageManagemenBoard$75,000
WyomingWildlife andNaturalResourcerust$235,000
Bureauof LandManagemen$91,500

US ForestService$0

Wyoming Governor'sBig GameLicenseCoalition$370,800
TetonConservatiomistrict $10,000

Bowhunter'sof Wyoming$12,600

WyomingWild Sheeg=oundatior$12,000

NationalWild SheegFoundatior37,000

Total$1,269,700

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: |Projectudpates

Please submit applications and attachments via email to: Info@wyomingwildsheep.org
Subject Line: "" Name of Project - Organization Name'

SAVE AS
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	Other Description: 
	Narrative: Given current observations, our aim is to continue to unravel the processes underpinning the dynamics of these herds by maintaining our longitudinal study design and increasing our efforts to understand contributions of summer ranges, and role of pathogens and predation especially in Dubois and Jackson. Importantly, our current objectives are completely driven and informed by what we have learned in the past 3 years of research, and are explicitly aimed at better understanding the contributions of summer nutrition, predation, and disease on survival of young sheep. Project objectives include: 1) Estimate nutritional carrying capacity (NCC) of bighorn sheep populations in Wyoming to assess the capacity of habitats to support sheep. a. Over the long term, a key goal of this effort is to calibrate nutritional models for bighorn sheep, by coupling data on nutritional condition, pregnancy, recruitment, adult survival, and ultimately, population growth to develop models of animal-indicated NCC for Wyoming sheep. This will provide managers with tools to assess the proximity of populations to NCC. 2) Assess survival and cause-specific mortality of adult female sheep in Jackson, Dubois, and Cody herds. a. We will assess factors that contribute to probability of survival (e.g., nutritional condition, body mass, age, reproductive status), and causes of mortality when it occurs (e.g., disease, predation, accident). To date, leading cause of mortality for adult females has been predation by mountain lions. 3) Assess survival and cause-specific mortality of newborn sheep in Whiskey and Jackson herds to provide a comparison of the relative roles of nutrition, habitat, predation, and disease on recruitment of young. a. We will determine survival and cause-specific mortality of neonatal sheep. b. We will assess factors that contribute to probability of survival of neonatal sheep, including but not limited to: birth mass, sex, birth date, litter size, habitat conditions, maternal nutritional condition, presence of respiratory pathogens, and maternal age. c. We will evaluate factors that contribute to the cause of mortality (e.g., disease, predators, malnutrition, accident), including but not limited to: birth mass, sex, birth date, litter size, habitat conditions, maternal nutritional condition, presence of respiratory pathogens, and maternal age. d. We will quantify the effects of nutrition, predation, and disease on survival and recruitment of young to identify which is most limiting to Whiskey and Jackson bighorn sheep. 4) Evaluate intrinsic and extrinsic factors affecting vital rates (i.e., pregnancy, seasonal survival, recruitment of young). a. We will evaluate the relationships between nutritional condition, body weight, presence of respiratory pathogens, and age on pregnancy and fetal rate of individual females in spring. b. Similarly, we will evaluate factors that affect probability of recruiting young to autumn including, nutritional condition in March, which may indicate the potential carryover effects of winter habitat conditions on subsequent population performance. c. We will quantify nutritional condition of females during autumn to provide a representative measure of summer habitat conditions, somatic cost of reproduction, and seasonal precipitation. 5) Assess longitudinal changes associated with disease, nutrition, and immunocompetence. a. We will assess seasonal dynamics in nutritional condition and presence of respiratory pathogens to evaluate the interactive role between these two factors. 6) Evaluate diet, and forage quality (including micronutrients) and abundance during summer for animals in Whiskey and Jackson ranges. a. Jackson is a system where summer ranges appear to be of higher quality compared with Whiskey, yet similar pathogens exist in both herds. We will compare forage quality and quantity of sheep key forage species within diets between Whiskey and Jackson. 7) Evaluate the effects of naturally occurring browsing, intense browsing, and fire on forage quality (including micronutrients) and biomass of forage on summer range. a. We will install a series of small (1m x 1m) enclosures in representative habitat on summer ranges in Jackson and Dubois to assess the effects of foraging and fire on sheep habitat. In 3 separate treatments we will 1) excluding foraging, 2) simulate intense foraging via clipping and biomass removal, and 3) implement fire boxes as an assessment of a potential habitat treatment. Notably, our objectives correspond directly to needs outlined in The Wyoming Plan by the State-wide Bighorn/Sheep Domestic Sheep Interaction Working Group (2004). Specifically, that group expressed needs to monitor habitat selection and habitat NCC (pg 10), evaluate if poor nutrition contributes to disease susceptibility (pg 10), and determine if habitat improvements influence nutritional status of populations and thus influence NCC (pg 15). In addition, the group indicated that knowledge of carrying capacity was necessary to ensure sheep do not exceed the capacity of their habitat, and that understanding how habitat improvements modify nutrition and subsequently influence performance is necessary for sound management (Appendix K). Net benefits 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. Although we have learned much in recent years, most research has been myopically focused on identifying the primary infectious agent associated with pneumonia. Nevertheless, evidence continues to support multiple primary and perhaps secondary infectious agents, and in most instances, we now manage herds that are chronically infected as opposed to those subject to new exposure. Moreover, fundamental components underlying any large ungulate population including, habitat quality and quantity, and density dependent interactions remain operational and yet, are often neglected when considering disease dynamics. Our work to date has demonstrated that indeed, infected populations are not immune from fundamental nutritional dynamics and instead, suggests that nutrition may well be a key explanatory factor, along with disease, of the disparity in performance across sheep herds in northwest WY. Our work seeks to understand how we can more effectively manage chronically infected populations. In doing so, we have the opportunity to more effectively manage sheep and their habitat through science. Moreover, implicit with our continued work is calibrating models of animal-indicated NCC 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.
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	Title: NW Wyoming Sheep Nutrition-Disease
	Total Project: 1683740
	County: [ ]
	Nearest Town: Project includes sheep populations near Jackson, Dubois, and Cody
	Miles/Acres: 
	Monitoring: Projected finish to fieldwork of winter 2021-22, with subsequent products coming following years
	Text14: Project Partner Amount
Wyoming Wildlife/Livestock Disease Research Partnership $60,945
Wyoming Game and Fish Commission $350,000
Wyoming Game and Fish Commission License (Crank) $14,855
Animal Damage Management Board $75,000
Wyoming Wildlife and Natural Resource Trust $235,000
Bureau of Land Management $91,500
US Forest Service $0
Wyoming Governor's Big Game License Coalition $370,800
Teton Conservation District $10,000
Bowhunter's of Wyoming $12,600
Wyoming Wild Sheep Foundation $12,000
National Wild Sheep Foundation $37,000
Total $1,269,700
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