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	Other Description: 
	Narrative: Sound wildlife management rests, at least in part, on understanding how many animals are on the landscape. The size of a population and its demographics (e.g., lamb/ram ratios) can inform harvest opportunities, transplant programs, disease-management decisions (such as test and remove) and more. Change in population size also provides a critical tool to measure the outcome of management actions (Connelly et al. 2020). Bighorn sheep (Ovis canadensis), however, are a relatively difficult species to thoroughly count. Populations are often distributed across vast landscapes, at high elevations and at low densities which complicates traditional aerial survey techniques. This, combined with limitations in personnel and money, hinders our ability to collect the data required to derive accurate population estimates (Harris et al. 2020). Passive sampling techniques, such as remote cameras, may provide a tool to reliably estimate sheep abundance and lamb/ram ratios without incurring the costs and safety concerns associated with aerial surveys. Indeed, remote camera traps have been used to determine the abundance of numerous terrestrial species, including mountain lions (Puma concolor; Loonam et al. 2021), red deer (Cervus elaphus; Palencia et al. 2021), and desert bighorn sheep (Harris et al. 2020). Despite advances in camera-sampling techniques, we have not tested this technology on bighorn sheep populations in Wyoming, nor have we evaluated the efficacy of camera traps on wild sheep populations in general. As part of the process to update the Wyoming Game & Fish Department’s (WGFD) Bighorn Sheep Management Needs document, the Department’s Bighorn Sheep managers identified statewide management priorities. Better population estimates, particularly for small populations, were among the top needs. Similarly, managers of four of Wyoming’s sheep herds specifically called out developing techniques to better estimate population size as a top priority.  These herds included Darby Mountain, Encampment River, Kouba Canyon and Targhee (WGFD management priorities document -Appendix 2). We request funds to design and test a remote camera system to estimate sheep abundance. We will conduct our work in the Red Creek and Sacagawea Ridge wintering areas of the Whiskey Mountain bighorn sheep herd (Fig. 1). Results of this project will allow us to evaluate how well camera trap methods can work on small to midsize sheep populations, with the potential for statewide application. While the Whiskey Mountain herd was not included in the list of four herds for which improved population estimates were a priority, the Red Creek sub-herd offers some unique characteristics that would strengthen this initial evaluation of a camera-based method. First, portions of the Red Creek sub-herd are relatively easy to access during winter months, and therefore count. This will allow us to test camera traps without logistical challenges that might be associated with other herds. In addition, since animals that use the Lower Red Creek area are fairly easy to see, we can compare the abundance estimate derived from camera traps with reliable counts from the ground. Finally, this project will provide managers with a tool to understand potential changes in population size and structure as a result of the ongoing test and removal program currently underway in this portion of the Whiskey Mountain herd for disease management purposes.Our project represents the first phase of a larger effort. During this phase (Phase I) we will pilot a camera-based survey protocol in the Red Creek subgroup of the Whiskey Mountain herd. We will use what we learn from this phase of the project to inform a larger survey effort for the entirety of the herd (Phase II). Phase II will also include the potential deployment of camera systems in other herds where improved population estimation is a priority. LITERATURE CITEDConnelly, J., J. Gammonley and T. Keegan. 2020. Harvest management in The Wildlife Techniques Manual. Ed. N. Silvy. 313-344.Harris, G. M. Butler, D. Stewart, E. Rominger and C. Ruhl. 2020. Accurate population estimation of Caprinae using camera traps and distance sampling. 10: 17729.Loonam, K., D. Ausband, P. Lukacs, M. Mitchell and H. Robinson. 2021. Estimating abundance of an unmarked, low-density species using cameras. J. of Wildlife Management. 85:87–96.Palencia, P., J. M. Rowcliffe, J. Vicente and P. Acevedo. 2021. Assessing the camera trap methodologies used to estimate density of unmarked populations.  J. of Applied Ecology. 58: 1583-1592.Wyoming Game & Fish Dept., 2020. Wyoming’s Bighorn Sheep - Management Needs / Projects. Cheyenne, Wyoming. V.12072020
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	Title: Evaluating remote cameras as a tool to estimate wild sheep abundance in Wyoming
	Total Project: 28323
	County: [Fremont]
	Nearest Town: Dubois
	Miles/Acres: 4200
	Monitoring: The WGFD, in cooperation with the US Fish and Wildlife Service, the Eastern Shoshone and Northern Arapaho tribes and the Haub School at University of Wyoming, implemented a Test and Remove project in the Red Creek area to improve lamb survival. Results of this project will provide information about herd demographics, thereby enhancing our ability to assess lamb ratios, with direct inference to lamb survival.
	Text14: MONITORING & MANAGEMENT - ADDITIONAL INFORMATIONDuring the first year of the Test and Remove project 7 ewes “qualified” as  chronic carriers and were removed. Of the 7 ewes removed, lab necropsies found 6 of 7 (86%) had chronic pneumonia and 4 of 7 (57%) had chronic sinus masses. These results confirmed that the ewes were potential sources of infection for newly born lambs. The removal project is slated for five years INFORMATION SHARING - ADDITIONAL INFORMATIONWe will leverage existing relationships with the Central Wyoming College and University of Wyoming EPSCoR Program to engage local college students in data collection activities, thereby promoting engagement in shared learning about the herd. Furthermore, we will explore opportunities to collaborate with the National Bighorn Sheep Center to use volunteers and educate kids on bighorn sheep ecology and management.BUDGET DETAILS*Reconyx cameras - Hyperfire II - HP2X ($460 / camera x 33 cameras = $15,180). 30 units deployed; 3 replacements *set-up hardware (posts ($140), camera locks ($180), bungee cords ($20), T-post mounts ($840) = $1,180 total)*camera supplies (lithium batteries ($47.00 / pack of 24 batteries x 10 packs + shipping = $500), sd cards (64 GB; $11.00 / card x 33 cameras = $363) = $863 total)*image processing time on Microsoft server = $3,000*2 solid-state external hard drives (2 TB; $300 / drive x 2 drives = $600)*data analysis support ($7,500; professional services to ensure that data are properly analyzed and results are scalable)
	Text15: WY-WSF membership, Shoshone and Arapaho Fish and Game/WRIR, WGFD managers, sportspersons, tribal members and the general public all have a stake in sheep management. We plan to communicate our progress and findings as broadly as possible. This includes presentations to WY-WSF members, potential magazine articles in Wyoming Wildlife and The Rampage, engagement with WGFD communication staff to share project information locally, and presentations at the Wyoming Chapter of The Wildlife Society. In an era where numbers aren’t always compelling on their own, we’re also interested in developing communication tools that are visually appealing and effectively simplify an otherwise complex topic. These deliverables will be used to share our work with all project stakeholders.
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