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Project Objective and Narrative:

funding priorities

Wyoming containssomeof the largestandmostrobustbighornsheepherdsthroughoutheir broaddistributionin western
North America.ln aneffort to furtherbolsterbighornsheepacrosghe state the WGFD andpartnershaveconducted
numeroudarge-scaleesearctandsurveyprojectsoccurringboth statewideandacrossbroadregions.For example since
2011the WGFD andits Wildlife HealthLaboratoryhavebeenconductingstatewidebighornsheepherdhealthsurveillance
andhavesampledver1,500bighornsheepacrosghe state manyof which werealsoequippedvith GPScollars.
Additionally, collaborativeeffortswithin the GreaterYellowstoneArea(GYA) involving the WGFD, MontanaState
University, the University of Wyoming,the NationalParkServiceandthe ShoshoneandArapahoTribeshaveworkedto
conductanintegratedesearctprogramfocusedon bighornsheepathogercommunitieshabitatselection seasonal
migration,competitionwith introducedmountaingoats,andgeneticsCollaboratorsnvolvedin this work havecollectively
aggregatedpwardsof two million dollars(inclusiveof previousgrantsfrom the WY-WSF) for researchihathascompiled
oneof thelargestintegrateddataset&vercollectedfor bighornsheepTheresearcteffortshavehelpedto directly inform
bighornsheepmanagemerandconservationhavebeenpresenteat local andnationalconferencesandproducedhearly
20 peer-reviewegournalarticlescoveringa broadrangeof topics.

While pasteffortshavegreatlyhelpedto furtherour understandingf bighornsheepacrosghe state therearea hostof
additionalresearctprojectsthatcanusethe existingdataset$o generatemewinsightsandfurtheradvancebighornsheep
managemerdandconservationln particular,the spatialdatasebf GPSlocationsprovidesanopportunityto characterize
anddocumenbighornsheepseasonalangesandmigrationpatternsn alevel of detailnot previouslyconductedn prior
researchFor example previouswork in the GYA broadlycharacterizethe migratorypatternsof bighornsheepusing
generalmetricsbut did notidentify the startandenddatesfor eachof the migratoryperiodsor identify migrationroutes
(Lowreyetal. 2019,2020).Conductinga focusedassessmermn bighornsheepmigrationacrosghe statewould enable
broad-scaleomparison®f migrationtiming, distanceanddurationamongpopulationsegmentsandherdsaswell asallow
for betterunderstandingf how seasonainovementsnay affectclassification/trengurveytiming. Additionally,
documentingnigrationtiming canhelpto defineseasonaperiodswhencreatingseasonalangepolygonsfrom the
aggregatedurveyandGPSdatasetwhich canbe usedto evaluateandupdateexistingseasonatangeandoccupiedhabitat
mapsfor inclusioninto land managemerplansanddecisionsin additionto thetraditionallow-elevationwinter rangesand
high-elevatiorsummerrangespasteffortsin the Tetons(Courtemanctetal. 2017)aswell asportionsof the Absaroka
Mountains(Lowrey et al. 2020)havenoteduseof high-elevatiorwinter rangesHigh-elevationwinter rangescanhelpto
furtherdiversify bighornsheephabitatsandprovidewinter rangeghateffectively separateativebighornsheedrom
domesticsheepNonethelesdhigh-elevatiorwinter rangeshaveyetto be broadlydescribedacrossNyoming, particularly
throughouthe mountainousireasof the GYA andwesternportionsof the state.

In light of theseresearctopportunitieswe areseekingilundsfrom the WyomingWild Sheep-oundatiorwith the broad
objectiveof characterizingandmappingbighornsheepseasonatangesandmigrationsacrosghe state(Figurel). Working
collaborativelywith the WGFD, the University of Wyoming,the NationalParkService regionalTribesandotherentities,
we intendto usethe aggregatedataseto classifymigratorybehavior(i.e., residentandmigrant),manuallydelineate
springandfall migratoryperiodsandthe associatedatesgeneratgopulation-levesummerwinter,andmigration
polygonsandcharacterizenigrationtiming andforay distancesAdditionally, we intendto expandon the efforts of
Courtemancletal. (2017)to characterizdnigh-elevatiorwinter rangeghroughoutvesternWyoming usingremotesensing

Theresultsfrom this effort would beincludedin afinal reportto the Wyoming Wild Sheepg-oundatiorandotherintereste(
collaboratorsFinal productg(i.e., GIS datalayersof seasonalangesmigrationroutes etc.)will be sharedwith all
collaboratoranddisseminate@sdirectedby the WGFD. In addition,we will producetwo peerreviewedpublications
furtherdetailing:1) ecologicaldriversof springandfall migrationeventsacrosshe gradientof migratoryherdsin
Wyoming,and?2) the spatial-temporatlynamicsof high-elevatiorwinter rangesacrossvesternWyoming. Theseefforts
havedirectimplicationsfor bighornsheepnanagemenrtroughoutWyomingandmoregenerallyacrosgheir broad
distributionwithin westernNorth America.

Lastly, we envisionthis proposaklasthefirst stepto repurposehe existingaggregatedatasefor bighornsheepacross
Wyomingandthe GYA, andanticipatesubmittinga 2nd standalong@roposahextyearto fund effortsfocusedon modeling
seasonahabitatsfor bighornsheepherdsacrosghe state Developingherd-specifiaesourceselectiormodelscanhelpto
address numberof managemerdandconservatiompriorities,including: 1) evaluatinghe availability of unoccupiechabita
in eachherdandinforming future rangeexpansiorthroughwithin-herdtranslocationsindhabitatenhancementg)
guantifyingpotentialabundancén eachherdbasedn habitatavailability anddistribution,3) andquantifyingtherelative
influenceof habitatfeatureghatsupporthabitatselectionwhich canbeusedto craft habitatimprovemenprojects.
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Miles/Acres Affected (if applicable): @ Miles OAcres

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

This effort will producepopulation-levesummerwinter, andmigrationpolygonsstate-widefor Wyoming,which canbe
usedto evaluateandupdateexistingseasonalangeandoccupiechabitatmapsto bettersupportbighornsheepmonitoring
andmanagemenrdcrosshe state.

Describe how you will share your learned info with us

We will produceareportto the WY-WSF thatdetailsour findings. Additionally, we will producetwo peerreviewed
publicationsandpresenfindingsatregionalscientificconference¢The Wildlife Societystatechaptemeeting).

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

PleaseseeattachedBudgetNarrative.

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



	Email: blowrey@uwyo.edu
	Phone: 303-829-2495
	Address: 1021 E Curtiss St
	State: MT
	Zip: 59715
	Check Box79: Yes
	Check Box80: Yes
	Check Box81: Off
	Check Box83: Off
	Check Box84: Off
	Name2: 
	Email2: 
	Phone2: 
	Address2: 
	City2: 
	State2: 
	Zip2: 
	Other Description: 
	Narrative: Wyoming contains some of the largest and most robust bighorn sheep herds throughout their broad distribution in western North America. In an effort to further bolster bighorn sheep across the state, the WGFD and partners have conducted numerous large-scale research and survey projects occurring both statewide and across broad regions. For example, since 2011 the WGFD and its Wildlife Health Laboratory have been conducting statewide bighorn sheep herd health surveillance and have sampled over 1,500 bighorn sheep across the state, many of which were also equipped with GPS collars. Additionally, collaborative efforts within the Greater Yellowstone Area (GYA) involving the WGFD, Montana State University, the University of Wyoming, the National Park Service and the Shoshone and Arapaho Tribes have worked to conduct an integrated research program focused on bighorn sheep pathogen communities, habitat selection, seasonal migration, competition with introduced mountain goats, and genetics. Collaborators involved in this work have collectively aggregated upwards of two million dollars (inclusive of previous grants from the WY-WSF) for research that has compiled one of the largest integrated datasets ever collected for bighorn sheep. The research efforts have helped to directly inform bighorn sheep management and conservation, have been presented at local and national conferences, and produced nearly 20 peer-reviewed journal articles covering a broad range of topics. 

While past efforts have greatly helped to further our understanding of bighorn sheep across the state, there are a host of additional research projects that can use the existing datasets to generate new insights and further advance bighorn sheep management and conservation. In particular, the spatial dataset of GPS locations provides an opportunity to characterize and document bighorn sheep seasonal ranges and migration patterns in a level of detail not previously conducted in prior research. For example, previous work in the GYA broadly characterized the migratory patterns of bighorn sheep using general metrics but did not identify the start and end dates for each of the migratory periods or identify migration routes (Lowrey et al. 2019, 2020). Conducting a focused assessment on bighorn sheep migration across the state would enable broad-scale comparisons of migration timing, distance, and duration among population segments and herds as well as allow for better understanding of how seasonal movements may affect classification/trend survey timing. Additionally, documenting migration timing can help to define seasonal periods when creating seasonal range polygons from the aggregated survey and GPS dataset, which can be used to evaluate and update existing seasonal range and occupied habitat maps for inclusion into land management plans and decisions. In addition to the traditional low-elevation winter ranges and high-elevation summer ranges, past efforts in the Tetons (Courtemanch et al. 2017) as well as portions of the Absaroka Mountains (Lowrey et al. 2020) have noted use of high-elevation winter ranges. High-elevation winter ranges can help to further diversify bighorn sheep habitats and provide winter ranges that effectively separate native bighorn sheep from domestic sheep. Nonetheless, high-elevation winter ranges have yet to be broadly described across Wyoming, particularly throughout the mountainous areas of the GYA and western portions of the state. 

In light of these research opportunities, we are seeking funds from the Wyoming Wild Sheep Foundation with the broad objective of characterizing and mapping bighorn sheep seasonal ranges and migrations across the state (Figure 1). Working collaboratively with the WGFD, the University of Wyoming, the National Park Service, regional Tribes and other entities, we intend to use the aggregated dataset to classify migratory behavior (i.e., resident and migrant), manually delineate spring and fall migratory periods and the associated dates, generate population-level summer, winter, and migration polygons, and characterize migration timing and foray distances. Additionally, we intend to expand on the efforts of Courtemanch et al. (2017) to characterize high-elevation winter ranges throughout western Wyoming using remote sensing. 

The results from this effort would be included in a final report to the Wyoming Wild Sheep Foundation and other interested collaborators. Final products (i.e., GIS data layers of seasonal ranges, migration routes, etc.) will be shared with all collaborators and disseminated as directed by the WGFD. In addition, we will produce two peer reviewed publications further detailing: 1) ecological drivers of spring and fall migration events across the gradient of migratory herds in Wyoming, and 2) the spatial-temporal dynamics of high-elevation winter ranges across western Wyoming. These efforts have direct implications for bighorn sheep management throughout Wyoming and more generally across their broad distribution within western North America. 

Lastly, we envision this proposal as the first step to repurpose the existing aggregated dataset for bighorn sheep across Wyoming and the GYA, and anticipate submitting a 2nd standalone proposal next year to fund efforts focused on modeling seasonal habitats for bighorn sheep herds across the state. Developing herd-specific resource selection models can help to address a number of management and conservation priorities, including: 1) evaluating the availability of unoccupied habitat in each herd and informing future range expansion through within-herd translocations and habitat enhancements, 2) quantifying potential abundance in each herd based on habitat availability and distribution, 3) and quantifying the relative influence of habitat features that support habitat selection, which can be used to craft habitat improvement projects. 
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