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	Project Title: Non-invasive population estimation and genetic structure of bighorn sheep in Grand Teton National Park
	Project Type: Research/Management
	Affiliate: Grand Teton NP on behalf of Teton Range bighorn sheep working group (WGF, BTNF, CTNF, GTNP)
	Location of Project: Teton Range, Northwest WY
	Description Of Project 1: At the recommendation of the panel of wild sheep experts that was convened in March 2019, Grand Teton National Park (GTNP) biologists initiated a study in summer 2019 using DNA obtained from fecal samples non-invasively collected at or near natural mineral licks 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. Approximately 300 of these samples were sent to the Epps Genetic Lab at Oregon State University and DNA was successfully extracted from 89% of them. The laboratory identified DNA from 97 individual bighorn sheep and the raw data will be used in the coming weeks to statistically derive a population estimate.  

Given the highly encouraging initial results, we aim to continue and expand upon sample collection and analysis efforts in 2020 and 2021. Given our success at collecting samples and obtaining DNA from them, we now aim to collect enough fecal samples over a three year period that we can estimate population size, survival and reproductive rates. In addition, we still aim to assess genetic metrics of the herd including how many animals are contributing to the gene pool and genetic differences between the northern and southern subpopulations.

	Problem to be Solved 1: The Teton Range population is Wyoming's smallest core-native bighorn sheep herd and managers need more reliable demographic and genetic information to determine if, when, and how they need to intervene to ensure the population's persistence into the future.

Managers obtain population estimates for the Teton Range bighorn sheep population 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. 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. Additionally, while we estimate the number of animals in the population to be slightly over 100 individuals, we do not know how many animals in the population actually contribute to the gene pool (i.e. what the effective population size is). 
	Address 1: Grand Teton National Park, PO Box 170
	Address 2: Moose, WY 83012
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	No: sarah_dewey@nps.gov
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	Solve the problem: 1. Estimate population abundance for both subpopulations and compare to concurrent estimates obtained through mark-resight analysis of trail-camera data and winter aerial surveys;

2. Determine 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 findings;
 
4. Evaluate genetic connectivity between the north and south subpopulations and compare to previous findings;
 
5.  Estimate population vital rates including recruitment and survival (possible after sample collection for 3+ consecutive 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. Between 2018 and 2019, each 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 an accurate total 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 continue to submit samples to the Epps Genetic Lab at Oregon State University for genetic analysis using microsatellite markers to identify individuals and evaluate genetic diversity (i.e. amount of inbreeding) and structure (i.e. identify subpopulations). DNA will be extracted from fecal pellets and genotyped using genetic markers. At this time evaluating abundance and genetic structure are most feasible, but this dataset will indicate the potential for estimating survival and recruitment by sampling in following years.

	other financial groups: Please see attached budget.


