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Abstract
Location Analysis:Cougar (Puma concolors) management on the Fra

Cristobal mountain range, New Mexico has become
complicated by the introduction of the endangered Desert
Bighorn Sheep (Ovis canadensis mexicana) to the range in
1995. Current cougar management is based on the most
cost-effective method to diminish sheep predation. This
study analyzes the movement data and location of
predation events of a collared male cougar on the Fra
Cristobal range Cougar movement statistically varied by
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Results
Study Site:
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Cristobal range. Cougar movement statistically varied by
season and time of day. Location characteristics (elevation,
slope, aspect, topographic roughness, and vegetation type)
of cougar points were statistically different from the
characteristics of randomly generated points within the
study area. When kill sites were compared to the random
points, only elevation differed significantly. The results of
this study provide data for more detailed cougar habitat
models of the Fra Cristobal range and are applicable to
long-term cougar management.
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Table 3. Slope of Random and 
Cougar Points

Figure 5. Vegetation composition of random and cougar points. A Chi 
squared test found compositions to be significantly different between 
groups (χ2 = 13,151, p< 0.001).

Introduction
Cougar populations in New Mexico have been managed

on the state level since 1971 when the species was added
to the state’s protected species list. In response to calls for
management reform, current management is based on a
harvest quota system in 16 cougar management zones
(Beausoleil, 2000). Cougar conservation often conflicts with
management of Desert Bighorn Sheep, a state endangered
species since 1980. Kill Site Characterization:

Figure 1. Study Site and kill locations along the 
Fra Cristobal mountain range, New Mexico. The 
cougar was tracked for 214 days. The cougar 
traveled at least 1304 km. 

Movement Analysis:

Table 4. Elevation of Random and 
Cougar PointsFigure 4. Location characteristics of Cougar points were statistically 

compared to randomly generated points. The side images are examples of 
the  different layers 

Figure 6. Histogram of elevation (m) for Random and Cougar points. The distribution of aspects for 
random and cougar points are 
significantly different (χ2, p< 
0.001).
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Discussion

Table 5. Elevation, Slope and Topographic 
roughness of kill sites

• 64% of kills occurred on western aspects

• Field records of kill sites provide greater detail about 
vegetation but this occasionally differs from the vegetation 
layer (Table 6) 

Table 6. Comparison of vegetation classification 
between field observations and generalized 
vegetation layer for New Mexico used in this study

Cougar predation is a primary limiting factor on sheep
populations, accounting for 83 percent of sheep mortality
on the Fra Cristobal Range from 1995 to 2005 (NMDGF,

This conflict is seen on the
Fra Cristobal mountain range,
located on the privately owned
Armendaris Ranch. The
range is one of three places in
New Mexico where the sheep
population has not become
functionally extinct.

Desert Bighorn Rams
(Photo by Travis Perry)

A different cougar in the Fra Cristobal
(Photo by Travis Perry)

•Significantly larger distances in early morning hours are consistent with cougars as nocturnal animals (Beier et al., 1995)

•Significant season differences (Table 1) in distance traveled may reflect spring dispersal or seasonal changes in home range
size seen in other studies (Dickson and Beier, 2002). This study had relatively small seasonal differences (<12%) in polygon
area. Only 214 days long, this study may not be long enough to accurately assess seasonality.

•Consistent with other studies, this study shows a non-random selection for certain habitat characteristics such as steeper
slopes, rough terrain, and high elevation (Logan and Sweanor, 2001; Dickson and Beier, 2002; Dickson et al., 2005), (Dickson
and Beier, 2002). (Logan and Sweanor, 2001).

•As in other studies, the cougar had a strong non-random selection for certain vegetation types (Dickson et al., 2005 ; Galloway
and Perry unpublished) However the generalized vegetation layer used in this study may not capture local habitat

Table 1. Variation in distance  traveled by time of 
day and season 

Figure 2. Distance (km/hr) traveled between points. Color coded by 
season (orange = fall; blue = winter and green = spring ). There is 
significant variation in average distance over the day and among Season 
(See Table 1).

Discussiong (
2006). Management of both species is based on the most
cost-effective method of reducing sheep predation, relying
heavily on euthanasia. In 2003, an experimental
management strategy, which removed female cougars and
monitored male cougars and their interaction with the
bighorn population, was implemented.

On 23 October 2004, the Turner Endangered Species
Fund collared a male cougar to research cougar-sheep
coexistence. The cougar was tracked for 214 days before it
was killed on 25 May 2005 after it killed a collared bighorn
sheep. This study analyzed the cougar’s movement and
h i d i l i d kill i
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and Perry, unpublished). However, the generalized vegetation layer used in this study may not capture local habitat
heterogeneity as field records of kill site vegetation often differed. Part of this difference may be a factor of differences in
classification. Remotely sensed vegetation data would be beneficial to future studies. Aerial photographs may give a better idea
of pinyon-juniper densities on the range.

•Future work on the Fra Cristobal Range should look at pinyon-juniper density and cougar presence and kill site locations. It
would also be beneficial to use cluster analysis tools to build a predation model based on clustering (Andersen and Lindzey,
2003) as well as to assess the availability of escape terrain with in the area (McKinney et al., 2006).

characterized point locations and kill sites.
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DATA  SOURCES:
Vegetation, Hydrology, and Transportation layers were access  gathered from the New Mexico GIS Website <http://rgis.unm.edu/>

Digital Elevation Model of study and Armendaris Ranch Layers: Dr. Travis Perry

Cougar GPS Data from the Turner Endangered Species Fund

Projection: UTM Zone 13   Datum: NAD 1983

Figure 3. Seasonal home ranges 
estimated by Minimum Convex 
Polygons. During the course of 
the study 41% of the 711 points 
were within 200m of the Central  
Sheep Area.
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