
Appendix #1 
 

Maps of proposed expansion as presented by The 
Cloud Foundation 
 
Notes 
The expansion would include the area from the current boundary up to the flat, non-forested 
part of Tony Island and Tony Island Spring (Dryhead Overlook excluded). It would also include 
the grassy valley between the triangular-shaped peak (east of Tony Island) and Cloud’s Island 
(the most southern end of the proposed expansion), which is lovingly called ‘the secret garden’. 
Additionally, the expansion would include the Western part of Cloud’s Island, which is currently 
separated by the PMWHR boundary. The triangular-shaped peak does not need to be included 
in the expansion, since, as far as we know, horses have not used this area in the past. 
 
These areas were historically used as summer ranges by about half of the bands that go 
up the mountain, which are not more then 50 to 60 horses. There would be no need for 
additional water catchments, since the horses can drink at either Tony Island Spring, the snow 
crater, or at the big pond in the current horse range. The only additional infrastructure that 
would be needed, is some fencing at places where horses could possibly trail through the 
canyons, and the replacement of the cattleguard at the proposed western boundary with a 
‘wild-horse-Annie-guard’. However, the vast majority of the area is bounded by natural barriers 
and the most important fence that cuts off access further west into the Forest Service lands, 
does already exist. 
 
In addition, by allowing the Pryor Mountain Wild Horses into the proposed area, visitors 
of one of the most popular wild horse populations in the United States will be able to observe 
the horses much easier. The road that leads through Forest Service lands into the PMWHR does 
not require a 4x4 vehicle but is accessible with normal vehicles as well. Since the PMWHR is a 
main source of income for many surrounding enterprises, we are confident that the expansion 
will contribute to the local economy. 
 
 
 
 
 
 
 
 

 







Appendix #2 
 
E. Gus Cothran. 2013. Genetic Analysis of the Pryor 
Mountain Wild horse Range, MT. Department of 
Veterinary Integrative Bioscience, Texas A&M 
University.  
 
Notes 
Page 1 – 5. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













Appendix #3  
 
Wockner et al. 2013. Habitat Suitability Model for 
Bighorn Sheep and Wild Horses in Bighorn Canyon 
and the Pryor Mountain Wild Horse Range.  
 
Notes 
Page 2.  
 

 
 
 
 
 
 
 
 
 
 
 
 



 1

 
 

 
Habitat Suitability Model for Bighorn Sheep and Wild Horses 

in Bighorn Canyon and the Pryor Mountain Wild Horse Range 
 

October 6, 2003 
 
 
 

 
 
 
 
Gary Wockner1, Francis Singer2, Kate Schoenecker2 
 
1Natural Resource Ecology Lab, Colorado State University, Fort Collins, CO 
2USGS, Biological Resource Division, Fort Collins, CO 
 
 
 

 



 2

 
I. Introduction 
The purpose of this habitat suitability model is to provide a tool that will help managers 
and other researchers better manage bighorn sheep and wild horses in the Bighorn 
Canyon National Recreation Area and Pryor Mountain Wild Horse Range.  One of the 
most persistent concerns in the management of the Pryor Mountain wild horse population 
is whether or not the horses compete with native bighorn sheep for available forage or 
available space.  Two studies have been conducted that have shown no obvious, 
convincing competition between the two species.  A study of diets and habitat-use of both 
species revealed substantial diet overlap only during some seasons, but there was 
considerable spatial and habitat separations between horses and bighorns during all 
seasons (Kissell et al. 1996).  This empirical data was then used in a modeling exercise 
that predicted that neither the current (about 160 horses at the time of this analysis) nor 
larger numbers of wild horses on the area (e.g. about 200 horses) would result in reduced 
numbers or condition of bighorn sheep (Coughenour 1999).  But competition is a very 
complex biological process to document.  Bighorns might already be spatially avoiding 
wild horses.   
 
A second concern for managers is that earlier studies suggest both species are not using 
many areas of the range that appear to be suitable (Kissell et al. 1996, Gudorf et al. 
1996).  A primary goal for the management of both species is to increase their numbers 
for purposes of genetic conservation and viability.  The bighorn sheep population 
declined during the mid-1990’s from a peak of about 250 animals to only 100-120 
animals at present.  Absolute minimum goals for genetic viability in the bighorn sheep 
herd (genetic effective population size of Ne>50) suggest at least 150 animals should be 
present, while studies of persistence suggest populations of 300+ are more likely to 
recover rapidly and persist should the population experience an epizootic die-off (Singer 
and Zeigenfuss 2001).  Since all bighorn sheep populations are potentially vulnerable to 
disease epizootics, managing for larger populations of 200–300 animals appears to 
increase the potential for long-term persistence (Berger 1990, Singer and Zeigenfuss 
2001).   
 
Wild horses are not prone to rapid disease die-offs.  However, minimum goals for genetic 
viability in the Pryor Mountain wild horses ( Ne > 50) require that at least 160 animals be 
present on the range (Singer et al. 2000).  Since the Ne > 50 goal is set for the breeding of 
domestic animals, and since the vagaries of drought, severe winters, predation, and other 
stochastic events cause stress in wild animals, larger goals for Ne (e.g. Ne > 100) for wild 
horses are even more desirable (USDI, BLM 1999; Gross 2000).  Expanding the area of 
the wild horse range is one option, but the prospects for expanding the range do not 
appear to be great (L. Coates-Markle, BLM, pers. comm.)  A second option would be to 
increase the amounts of useable habitat for horses on the existing range.  One goal of this 
modeling effort was to use GIS-based habitat analyses and ground-truthing to determine 
why wild horses are not using some areas of the range, and to explore the potential for 
making some of these areas useable.  
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Appendix #4  
 
R. Hall. 1972. Wild Horse Biology and Alternatives 
for Management, Pryor Mountain Horse Range. 
Bureau of Land Management.  
 
Notes 
Page 9, page 99. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Average harem group is three to four (3.4) animals. It is composed

of a lead mare, a stud whose function is breeding and holding the

unit together, and other subordinate animals. Larger harem groups

may contain two males and both of them may, on occasion, breed.

Males born to the unit are sometimes kicked out as yearlings; other

groups : may tolerate young males until at least three. Stud groups,

composed of young studs not yet capable of obtaining a harem, have

a much looser organization The group is led by a dominant stud.

Individual members may wander from the group to return later, or
t

they may join another group of all male animals.

Range trend has been sharply downward for several years. The 120-130

horses presently on the range are too many for the available forage.

Some competition exists between mule deer and horses, especially

on intermediate browse species.

Management will consist of population control and proper distribution.

Distribution will be accomplished by water manipulation and/or fencing

In the future, other management methods will be tried as they are

developed.
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URA - Step 4

I. CAPABILITIES AND OPPORTUNITIES FOR DEVELOPMENT
WILD HORSES

A. Objective

Expansion of the existing boundaries of the Pryor Mountain Wild

Horse Range would be returning wild horses to areas of historic

use. Expansion is compatible with PL 92-195 and is also a sound

management procedure. (PL 92-195, Appendix #11)

Adding areas of traditional use presents two distinct advantages

1. it would give the horses a better opportunity to express ingrained

behavioral traits (territorial establishment) that have been denied

to them under the crowded conditions prevalent on the range and

2. additional forage would be made available.

If we are to manage a wild horse population, we must give them every

opportunity to express their biotic potential. Enhancing the "wild

nature" of the horse is a management objective of paramount importance.

A second, and related, management objective is the maintenance of a

healthy, viable herd capable of expressing natural behavior.

The additional forage obtained from expansion of the horse range would

serve as a buffer or reserve for the horses. Estimated time for

re-establishment of the horses into new areas is two years. During

this adjustment period, two possibilities exist 1. reduce the horses

to the carrying capacity of the present range. Then, based on
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distribution of the horses in expansion areas allow the horses to

increase to carrying capacity of their respective areas of use.

2. Do not reduce the horses at the present time, but allow the

horses to expand into new areas. This expansion may be facilitated

by driving horses into the new areas.

The eventual goal is to provide healthy, productive horses capable of

expressing their biotic potential on a healthy, productive range.

B. Habitat Expansion

Wild horses have occupied all of the Pryor Mountain Complex in the

past. Man has now eliminated the horses on most of these areas.

Expansion of the habitat could occur if the barriers to movement of the

horses were eliminated. The barriers to movement into additional

areas are fences, private land and natural barriers. PL 92-195

states that expansion of horse herds into areas not occupied by

wild horses on December 15, 1971, would not be considered. Areas

considered below probably had wild - free roaming horses on them

on the above mentioned date.

Overlay - Expansion Potential depicts areas to be considered. (Appendix #8)

1. Area 1 - Mystic Allotment - Acreage 2064 - C. C. 27 HU's

Horses seem to prefer this area during the winter months. The

fence north of Mystery Cave is in poor repair and has allowed

horses to enter this allotment. Last winter (1971-72) five

horses wintered on Mystic Allotment and moved back into the

horse range during the middle of May. Another group of horses

used this area intermittently during the summer months.
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Appendix #5  

Ron Hall’s email to Patricia M. Fazio.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Appendix #6 

Letter by Gail Tillett Good.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Appendix #7 

Hope Ryden’s picture and statement.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Appendix #8 

Linda Coates-Markle (1998) Record of Buck n’ Pole 
Fence Repair Activity (administrative boundary) on 
PMWHR/Custer National Forest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Appendix #9 

BLM. 1974. Pryor Mountain Complex. Land Use 
Decisions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Appendix #10 

Forest Service. (1980). Wild Horse Use on National 
Forest Lands in Pryors. An Analysis of the current 
situation; possible management alternatives; and, a 
recommended course of action. 
 
 
 









Appendix #11 
 

Letter from John Nickle (Pryor Mountain Wild 
Mustang Center, Lovell) to Linda Coates-Markle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  





Appendix #12 
 

Interview with Reverend Floyd Schweiger.  
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