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Project Abstract:

Rocky Mountain Bighorn Sheep (Ovis canadensis) have long been considered the
emblematic animal of Rocky Mountain National Park, appearing as a logo on park
brochures and entrance stickers almost from its founding in 1915. Three bighorn herds
are generally described for the park, one on the east side of the park (Mummy Range)
and two on the west (Never Summer and Continental Divide). This project will result in
a solid understanding of several aspects of the genetic structure in and among the
three herds. Using genetic material extracted from previously gathered bighorn
pellets the project will result in genotyping a minimum of 72 new sheep, corresponding
to 20% of the estimated population size of all three herds.

This project will answer the following questions:

1) Using data from 14 micro-satellite loci: How much genetic variation exists in
non-coding (evolutionarily neutral) DNA in the herds? This part of the project
will compare data already analyzed for the Mummy herd with west slope herds to
provide an overall picture of genetic variation in park bighorn. Low genetic
variation may be a factor in the decline of the herds.

2) Using evidence from mitochondrial DNA cytochrome oxidase region (COl),
inherited only through the mother: Do females migrate between herds?

3) Using evidence from the exon 2 of the DRB gene, a gene in the
histocompatibility complex (HMC) known to be involved in the immune response
system: Is there evidence that these herds are experiencing or have recently
been subject to strong selection pressure that might ultimately contribute to
the decline or extinction of these herds?

4) Using data from a region of the Y-Chromosome: Are males moving and breeding
between herds? The answers from 2, 3 and 4 combined will give a definitive
answer on whether the three herds are in fact two populations (if west side
interbreeds) or one meta-population (if there is evidence of interbreeding
among all three herds).

Outcomes with Completion Dates: Due by May 31, 2009
e Genotypes for a minimum of 72 previously un-genotyped bighorn sheep.
e A final report addressing the four hypotheses stated in Scope of Work.
e A presentation to park staff at the 2008 ROMO Research Conference.



e Assistance with the development of a one-page, non-technical publication
outlining results.

e One bound copy of dissertation based on this work for park library.
e One printed copy of dissertation based on this work for park files.

e Electronic copies of final report and all related data to the park’s Research
Administrator and to the NPS Research Coordinator at the RM-CESU.
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