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Project Objective and Narrative:

funding priorities

Wildlife managemerdgenciefhiaveimplementednanydifferentactionsfor diseaseontrolandmitigationin bighorn
sheepor, in somesituationshavemadethe decisionto takeno action.Within thelastfew decadesanimproved
understandingf the cause®f pneumoniautbreaksandpersistencén bighornsheephasled to thedevelopmenbf “Test
andRemove”(T&R). TestandRemoves a managemenhterventionthathasbeenusedfor morethan10 yearsto detect
andremovechroniccarriersof Mycoplasmeovipneumonia¢o improvebighornsheepsurvival (particularlylamb survival)
in persistentlyinfectedpopulationswvhererecruitments low andrespiratorydiseasépneumonia)s a limiting factor. Test
& Removehasbeen,or is being,implementedy wildlife managemerdgenciesn atleast26 bighornsheepopulations
underwidely differing circumstancesrarying populationsizesandspatialstructure accessibility prevalencef infection,
numberof strainscirculating,numberof yearspost-outbreakhabitats nativeandreintroducecopulationsetc.
Managemenagenciehavealsoapplieddifferentproceduresandsideboardsincludingtestinglabsandprotocols,sampling
intensityandperiodicity,aswell asselectiorcriteriafor lethalremoval(i.e., onevs. two or morepositivetests).

Sofar, resultsof T&R havebeenmixed. Someapplicationshavebeensuccessfuin increasindambsurvivalandallowing
for populationrecovery while othershavenot. In addition,mostT&R effortsareinherentlyexpensiveand
time-consumingganbeimpactfulto the bighornsheepghemselvesndto sheeppopulationsandcomewith varyinglevels
of public support.Giventhesefactorsandthe combinedexperiencesndoutcomef T&R projectscurrentlybeing
conductedhroughoutwild sheeprangein the USA andCanadathereis anopportunityto betterunderstandndevaluate
this managemernbol, andthe underlyingassumptionsndprocesseassociateavith detectingchronicinfection, by
conductinga meta-analysis.

In Januan2025,theWild Sheepnitiative andtheWild SheepgFoundatiorhosted TestandRemoveworkshop3.0”. This
workshopwasattendedy representativesf variousdisciplinesincludingwildlife managersiesearchersjeterinarians,
pathologistsdiseasecologistsandotherinterestecparties.Nearlyall WAFWA agenciesvererepresenteditherin
persoror virtually. During theworkshop theideafor combiningforcesandsharinginformationaboutT&R waspresented
anddiscussedandthosein attendancagreedhatthereis significantvaluein conductinga meta-analysiso better
understandheimpactT&R hashadon populationhealth,the circumstancesanderwhich it is mostlikely to succeedand
howto ensurehatit is mosteffectiveandefficientin futureapplications.

OBJECTIVES

An outcomeof the T&R Workshop3.0 wasthe creationof the “TestandRemoveManagemenandMeta-analysidVorking
Group” of theWild Sheepnitiative. The objectivesof the Working Groupareto;

« I[dentify questiondo addresollectivelyusingdataandexperiencesrom conductingT&R in bighornsheepopulations
range-wide;

* Developa processandtimelinefor implementatiorof a meta-analysiso tacklethesequestions;

» Oversedheanalysisandsupervisea researchor post-doctorascientistwho will assemblehe dataandconductanalyses,
and;

» Throughoutheprocesssolicit feedbackrom field biologists,Wild Sheepnitiative representativeshe Wildlife Health
Committeeanda researcladvisorygroup,andreviseprojectdirectionasneeded.

EXPECTEDOUTCOMES

Theproposedneta-analysisvill assimilatedatafrom T&R programsacrosgurisdictionsto provideinsightsinto whathas
andhasnotworkedandwhy giventhevaryingcircumstances which T&R hasbeenimplementedTheresultsof this
projectwill becommunicatedh afinal reportto WAFWA, presentationso wildlife managersandpublicationin
peer-reviewegburnalsandotheroutletsandwill include:

1. A summaryof thevariousconditionsandprotocolsunderwhich eachjurisdictionconductsT&R andthe outcomes;
2. An assessmemf factorsassociateavith diseaselearanceimprovementgo survival,andpopulationrecovery;

3. A synthesis/evaluatioof costsandbenefitsof T&R;

4. Recommendation®r improving T&R effectivenessandefficiencyfor diseaseandpopulationmanagement;

5. Refinemenof the WAFWA/WSI 'TestandRemoveUserGuide';

6. A betterworking modelof pneumonigersistencén bighornsheepopulationsand

7. Possibledevelopmenbf anonlineapplicationto assistmanagersvith evaluatingwhetherT&R is anappropriate
managemerbol undervariousconditions.

Seeattachedlocumenfor full proposal
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Miles/Acres Affected (if applicable): @ Miles OAcres

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

This projectwill activelycompiledatafrom the west-wideTestandRemoveeffortsto monitorandanalyzethis
managemernbolseffectiveness.

Describe how you will share your learned info with us

Theresultsof this projectwill be communicatedh afinal reportto WAFWA, presentationto wildlife managersand
publicationin peer-reviewegburnalsandotheroutletsandwill include:

1. A summaryof thevariousconditionsandprotocolsunderwhich eachjurisdictionconductsT&R andthe outcomes;
2. An assessmemf factorsassociatedvith diseaselearanceimprovementgo survival,andpopulationrecovery;

3. A synthesis/evaluatioof costsandbenefitsof T&R;

4. Recommendation®r improving T&R effectivenessandefficiencyfor diseaseandpopulationmanagement;

5. Refinemenbf the WAFWA/WSI 'TestandRemoveUserGuide';(seeaboveandattacheddocfor full list)

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

In tablein attachedlocument.

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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	Narrative: Wildlife management agencies have implemented many different actions for disease control and mitigation in bighorn sheep or, in some situations have made the decision to take no action. Within the last few decades, an improved understanding of the causes of pneumonia outbreaks and persistence in bighorn sheep has led to the development of “Test and Remove” (T&R). Test and Remove is a management intervention that has been used for more than 10 years to detect and remove chronic carriers of Mycoplasma ovipneumoniae to improve bighorn sheep survival (particularly lamb survival) in persistently infected populations where recruitment is low and respiratory disease (pneumonia) is a limiting factor. Test & Remove has been, or is being, implemented by wildlife management agencies in at least 26 bighorn sheep populations under widely differing circumstances: varying population sizes and spatial structure, accessibility, prevalence of infection, number of strains circulating, number of years post-outbreak, habitats, native and reintroduced populations, etc. Management agencies have also applied different procedures and sideboards, including testing labs and protocols, sampling intensity and periodicity, as well as selection criteria for lethal removal (i.e., one vs. two or more positive tests).

So far, results of T&R have been mixed. Some applications have been successful in increasing lamb survival and allowing for population recovery, while others have not. In addition, most T&R efforts are inherently expensive and time-consuming, can be impactful to the bighorn sheep themselves and to sheep populations, and come with varying levels of public support. Given these factors and the combined experiences and outcomes of T&R projects currently being conducted throughout wild sheep range in the USA and Canada, there is an opportunity to better understand and evaluate this management tool, and the underlying assumptions and processes associated with detecting chronic infection, by conducting a meta-analysis.

In January 2025, the Wild Sheep Initiative and the Wild Sheep Foundation hosted “Test and Remove Workshop 3.0”. This workshop was attended by representatives of various disciplines including wildlife managers, researchers, veterinarians, pathologists, disease ecologists, and other interested parties. Nearly all WAFWA agencies were represented either in person or virtually. During the workshop, the idea for combining forces and sharing information about T&R was presented and discussed, and those in attendance agreed that there is significant value in conducting a meta-analysis to better understand the impact T&R has had on population health, the circumstances under which it is most likely to succeed, and how to ensure that it is most effective and efficient in future applications.

OBJECTIVES
An outcome of the T&R Workshop 3.0 was the creation of the “Test and Remove Management and Meta-analysis Working Group” of the Wild Sheep Initiative. The objectives of the Working Group are to;
• Identify questions to address collectively using data and experiences from conducting T&R in bighorn sheep populations range-wide;
• Develop a process and timeline for implementation of a meta-analysis to tackle these questions;
• Oversee the analysis and supervise a research or post-doctoral scientist who will assemble the data and conduct analyses, and;
• Throughout the process solicit feedback from field biologists, Wild Sheep Initiative representatives, the Wildlife Health Committee and a research advisory group, and revise project direction as needed.

EXPECTED OUTCOMES
The proposed meta-analysis will assimilate data from T&R programs across jurisdictions to provide insights into what has and has not worked and why given the varying circumstances in which T&R has been implemented. The results of this project will be communicated in a final report to WAFWA, presentations to wildlife managers, and publication in peer-reviewed journals and other outlets and will include:
1. A summary of the various conditions and protocols under which each jurisdiction conducts T&R and the outcomes;
2. An assessment of factors associated with disease clearance, improvements to survival, and population recovery;
3. A synthesis/evaluation of costs and benefits of T&R;
4. Recommendations for improving T&R effectiveness and efficiency for disease and population management;
5. Refinement of the WAFWA/WSI 'Test and Remove User Guide';
6. A better working model of pneumonia persistence in bighorn sheep populations; and
7. Possible development of an online application to assist managers with evaluating whether T&R is an appropriate management tool under various conditions.
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