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Project Title: Population size and genetic status of Teton Range bighorn sheep using noninvasive sampling

Project Type: Research/Genetics/Population Status/Monitoring

Waterhole/Transplant/Habitat/Research/Education/Other (Explain)
Affiliate: Grand Teton Nation Park/WY Game and Fish Dept/US Forest Service - BTNF/CTNF

Outfitter Organization/BLM/Game & Fish/Forest Service/Other (Explain)

Location of Project: Teton Range, northwest WY
State/Territory/Area

Description Of Project:

At the recommendation of the panel of wild sheep experts, convened in March 2019 to aid biologists in identifying
conservation and research needs for Teton Range bighorn sheep, Grand Teton National Park biologists initiated a study in
summer 2019 using fecal samples collected at natural mineral licks and highly used areas to estimate the size of the
population and obtain updated information on the genetic status of the herd.

The summer 2019 sampling effort was highly successful with more than 500 fecal samples collected. Analysis of these
samples has begun and we anticipate preliminary results in early 2020. We propose to continue sample collection and
analysis efforts in 2020. Multiple years of high-intensity sampling are presently needed to fully determine the practical utility of
this monitoring tool for several reasons: 1) Survival and reproduction estimation using this method requires a minimum of three
years of sampling; 2) Multiple years of high-intensity sampling will allow us to determine the minimum amount of future
sampling that could be used to obtain reliable estimates of abundance, survival,and recruitment; 3) The temporary presence of
radio-collared animals in the population provides an opportunity to validate results of the non-invasive demographic monitoring
approach (fecal pellet sampling) by comparing them to the results from a concurrent approach that relies on radio-collared
animals (camera trap-mark resight); 4) Sampling at new sites is needed in future years to confirm that entire population.

Problem to be Solved:

Managers obtain population estimates for Teton Range bighorn sheep from a periodic winter aerial survey; however, this
method provides no measure of reliability in the population estimate. Annual variation in counts, particularly declines, cannot
be readily attributed to true population declines or lower visibility of animals. Wildlife managers require accurate demographic
data to properly manage populations; yet such information can be difficult to obtain for populations that occur at low densities,
across broad areas of rugged, remote, and inaccessible terrain. Typically, rigorous estimates of demographic rates in small
ungulate populations require capturing and radio-collaring or tagging animals, which constitutes a recurring cost of money,
time, and risk. Grand Teton National Park recently began using trail-cameras placed at mineral licks to estimate demographic
rates of the Teton Range bighorn sheep population, taking advantage of temporarily radio-collared animals to conduct
mark-resight population analysis and estimate reproductive rates. Noninvasive sampling of fecal pellets is a relatively new
method ta determine demoaranhic narameters. hv 1isinad DNA on the surface of the nellets to identifv individiial animals

Describe How You Propose Solving theProblem:

We propose collecting bighorn sheep fecal pellets to monitor both demographic and genetic parameters. Specifically, our
objectives are to:

1. Estimate population size for both subpopulations and compare to concurrent estimates obtained through mark-resight
analysis of trail-camera data and winter aerial surveys;

2. Determine age distributions (lambs versus >1year), sex ratios, and number of males/females in the population and
compare to concurrent estimates obtained from trail-camera data;
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Cost to be funded Cost to be funded

by WY-WSF Grant by other cooperators
Equipment.................... $ $
Services.....ccoceueuenn... $ 5,000 $ 56,000

Permanent, full time salaries will not be considered

Publishing................... $ $
Monitoring.................. $ $
Supplies......cccovevevennen, $ $ 500
Other (Specify)............ $ $
Totals $ 5,000 $ 56,500

OTHER ORGANIZATIONS PROVIDING FINANCIAL AID OR SUPPORT OF THE
PROJECT (Include any pending amounts applied for.):

Our request of $5000 represents ~8% of toatl project costs for 2020. Other funding includes:
Grand Teton National Park Foundation 20k (secured for genetic analysis @ $54/sample))

Grand Teton National Park ~24k (sampling supplies, technician salary tocottectsamptes, projectoversight by biotogisty——

Greater Yellowstone Coordinatina Committee $12.5k (nendina)

ENDORSEMENT: I hereby agree to abide by the stated requirements of a WY-WSF grant. | also
understand all WY-WSF funding stipulations and will provide all necessary reports if | receive a
grant from WY-WSF.

Signature of Applicant Sarah Dewey
Title Wildlife Biologist Date 10/30/2019

MEDIA CONTACTS: Please list one or more media sources in your area that we may contact

with details of your project:
1) Jackson Hole News and Guide

2) WyoFile

3) Buckrail

4)
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	Problem to be Solved 1: Managers obtain population estimates for Teton Range bighorn sheep from a periodic winter aerial survey; however, this method provides no measure of reliability in the population estimate. Annual variation in counts, particularly declines, cannot be readily attributed to true population declines or lower visibility of animals. Wildlife managers require accurate demographic data to properly manage populations; yet such information can be difficult to obtain for populations that occur at low densities, across broad areas of rugged, remote, and inaccessible terrain. Typically, rigorous estimates of demographic rates in small ungulate populations require capturing and radio-collaring or tagging animals, which constitutes a recurring cost of money, time, and risk. Grand Teton National Park recently began using trail-cameras placed at mineral licks to estimate demographic rates of the Teton Range bighorn sheep population, taking advantage of temporarily radio-collared animals to conduct mark-resight population analysis and estimate reproductive rates. Noninvasive sampling of fecal pellets is a relatively new method to determine demographic parameters, by using DNA on the surface of the pellets to identify individual animals, without physically capturing animals. This approach has been used in recent years to mark-recapture population estimates for bighorn sheep (Shoenecker et al. 2015, Pfeiler 2019) as well as other mountain ungulates (Harris et al. 2010, Poole et al. 2010). Pfeiler (2019) showed that fecal sampling was the most cost-effective method to obtain reliable population estimates in a small desert bighorn sheep population. Furthermore, this general approach has been applied over multiple years to also estimate survival and recruitment (e.g. Woodruff et al. 2016, Pfeiler 2019), providing a relatively complete picture of a population’s demographic parameters. 

We can utilize the same pellets used to estimate demographic parameters to assess the herd’s genetic status. A genetic assessment of Teton Range bighorn sheep completed in 2010 determined that the Teton Range bighorn sheep population actually consists of two genetically isolated subpopulations that have moderately low genetic diversity. Improved genetic tools now exist and new measures for some genetic metrics are available. Additionally, enough time has elapsed to warrant a reevaluation of the population’s genetic status. For example, genetic diversity of one or both subpopulations may have decreased over time or, conversely, the north and south segments could now breed with one another.
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	Solve the problem: We propose collecting bighorn sheep fecal pellets to monitor both demographic and genetic parameters. Specifically, our objectives are to:

1. Estimate population size for both subpopulations and compare to concurrent estimates obtained through mark-resight analysis of trail-camera data and winter aerial surveys;

2. Determine age distributions (lambs versus >1year), sex ratios, and number of males/females in the population and compare to concurrent estimates obtained from trail-camera data;

3. Estimate the genetic diversity and structure within and between the north and south subpopulations and compare to previous estimates;
 
4. Evaluate genetic connectivity between the north and south subpopulations and compare to previous estimates; and
 
5. Determine the potential for estimating population vital rates including recruitment and survival (possible after sample collection for multiple years).

To address the objectives above, we propose systematically collecting bighorn sheep fecal samples at known mineral licks and high-use sites throughout the Teton Range for at least two additional years. In 2018, 91% of the radio-collared bighorn sheep in the Teton Range were observed on trail cameras placed at mineral licks.  Thus, we expect noninvasive sampling methods at these same locations to generate a representative population estimate. However, in 2020 we will refine our sampling sites to improve efficiency and to assess whether any segments of the population were unavailable for ‘capture’ at our 2018 and 2019 sites. We will submit samples to the Epps Genetic Lab at Oregon State University for genetic analysis using microsatellite markers to identify individuals and estimate genetic structure.  DNA will be extracted from fecal pellets and genotyped using genetic markers.  We will use capture-recapture modeling methods to estimate survival and abundance. We expect that in this initial trial, estimates of abundance and genetic structure are most feasible, but this data set will demonstrate the potential for estimating survival and recruitment by sampling in following years. Initiating this project while demographic monitoring of radio-collared animals is occurring provides an opportunity to assess the utility of this new non-invasive approach to demographic monitoring.
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Greater Yellowstone Coordinating Committee $12.5k (pending)


