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ABSTRACT 

MOUNTAIN LIONS (Eelis concolorj IN THE VICINITY OF CARLSBAD 
CAVERNS NATIONAL PARK, N.M., AND GUADALUPE MOUNTAINS NATIONAL 
PARK, TX. Smith, T. E., R. R. Duke, M. J. Kutilek and H. T. 
Harvey; Harvey and Stanley Associates, Inc., Alviso, CA. 

A three year study of mountain lions was conducted in the vici­
nity of Carlsbad Caverns National Park, New Mexico, and Guadalupe 
Mountains National Park, Texas in order to provide basic ecologi­
cal information to the National Park Service. Accurate informa­
tion was needed to enable the Park Service to refine and develop 
management plans in part because mountain lions were known to be 
killing sheep on ranches north of the boundaries of the two 
parks, and the role of mountain lions from these parks was not 
known. Twenty-two mountain lions were captured, fitted with 
radio-collars, released and monitored during the course of the 
study. The home ranges, movements, dispersal, activity, repro­
duction, and food habits of these animals were studied and repor­
ted. An estimated maximum of 58 lions (24 adult, 12 yearling, 
and 22 kittens) occupied the study area of 400 mi2 (1036 km2) 
within the two parks and sections of the Lincoln National Forest 
at any one time. The average home range for adult males was 80 
mi2 (207 km 2), and for females was 23 mi 2 (59 km2). In general, 
adult males traveled further than adult females, and females with 
5-12 month old offspring travelled even less. Deer were the 
principal prey species for mountain lions, occurring in 82% of 
all scat (feces) collected. During the study period, 65 mountain 
lions (including 11 radio-collared animals) were killed on or 
near ranches bordering the National Parks. Some of these animals 
were adults from within the National Parks, some were young pro­
duced within the parks, and apparently others were from outside 
the study area. Six of the 11 radio-collared mountain lions 
which were killed were known or believed to have killed sheep, 
but whether the others did is unknown. Despite the large numbers 
of lions killed bordering park lands, no detectable changes 
occurred in mountain lion density during the study, which 
suggests that reproduction and immigration from other areas rep­
laced the mountain lions which were killed. 
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INTRODUCTION 

The history of many mountain lion populations in the western 
United States has been largely one of large scale persecution, 
yet remarkably, they are still present in most western mountain 
ranges coinhabited by deer (Anderson 1983). This generalization 
characterizes the past and present status of mountain lions in 
the Guadalupe Mountains of New Mexico and Texas. The ranchers of 
the Guadalupe Mountains area, in an effort to reduce sheep 
losses, have attempted to eradicate mountain lions from sheep 
pastures. Despite the deaths of many lions, sheep losses have 
continued. 

This study was sponsored by the United States Department of the 
Interior, National Park Service. Its purpose was to gather basic 
data regarding the ecology of mountain lions in the Guadalupe 
Mountains of New Mexico and Texas. This information is intended 
to provide a better understanding of the mountain lion population 
dynamics within the Carlsbad Caverns and Guadalupe Mountains 
National Parks region. The need for this information arose in 
part from complaints by neighboring New Mexico sheep ranches of 
depredations by mountain lions believed to be coinhabiting Park 
lands and adjacent sheep range. 

This is the final report of a 3 year study which began in 1982. 
A total of 22 mountain lions were radio-collared during the 
course of field work yet only 7 were believed alive at the 
conclusion of field efforts in June 1985. This heavy mortality 
made it difficult to gather extensive data regarding home range 
and movements, but it provided insights into the processes which 
influence both mortality and survival. These insights should be 
valuable in developing management programs for the National Parks 
and for adjacent lands as well. 
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STUDY AREA 

This s tudy was conducted in a 1036 km2 (400 mi2) a rea in t he 
Guadalupe Mountains of Texas and New Mexico (Figure 1) . The 
study area encompassed both publ ic and p r i v a t e land 30 km (19 mi) 
southwest of Carlsbad, N.M. Approximately 90% of the study area 
i s p u b l i c land a d m i n i s t e r e d by t h e U. S. Department of t h e 
I n t e r i o r (National Park Service and Bureau of Land Management), 
U. S. Department of A g r i c u l t u r e (Nat iona l Fo re s t S e r v i c e ) , and 
the s t a t e of New Mexico. Three major regions were defined within 
the study area: Guadalupe Mountains National Park, Texas (GUMO) 
i s the southernmost region, Carlsbad Caverns National Park, New 
Mexico (CACA) the e a s t e r n most a rea and the sou the rn Lincoln 
Na t i ona l F o r e s t (LNF) b o r d e r i n g both parks forms the c e n t r a l 
po r t i on . 

The e l e v a t i o n s range from 1097 m (3510 f t ) on t he e a s t s i de of 
CACA t o 2667 m (8534 f t ) a t Guadalupe Peak in GUMO. Guadalupe 
Ridge i s the major topographic fea ture influencing the shape and 
s i z e of the s tudy a r e a . I t s s o u t h e a s t e r n s l o p e , or e a s t e s c a r p ­
ment, comprises approximately 50% of the study area and i s d i s ­
sected by numerous canyons cu t t ing deeply in to a paleozoic l ime­
stone reef. The northwestern s lope, in con t ra s t , i s p r imar i ly a 
p la teau ranging between 1524 m (4877 ft) and 1981 m (6339 ft) in 
e l eva t i on . 

The pr imary wate rshed in t he reg ion i s t he upper 50 km (31 mi) of 
Dark Canyon. I t dra ins the northwest s ide of Guadalupe Ridge but 
s u r f a c e water i s common only in a 2 km (1.2 mi) s t r e t c h of t h i s 
canyon. Sur face water i s a l s o found in deeper p o r t i o n s of can­
yons d r a i n i n g the e a s t e scarpment . Other water sources in t he 
a rea i n c l u d e t i n a j a s ( n a t u r a l rock b a s i n s ) , n a t u r a l and d e v e l ­
oped sp r ings , and stock ponds ( tanks). 

CLIMATE 

P r e c i p i t a t i o n can occur within the study area a t any month of the 
year but a g r e a t e r p e r c e n t a g e f a l l s dur ing the months of J u l y , 
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August, SeptemDer, and October. A less pronounced peak occurs 
during January, February, and March. The annual precipitation in 
CACA and GUMO is 35.5 cm and 53.5 cm, respectively (U.S.D.I. 
National Park Service Fire Management Data). The study area is 
essentially snowfree most of the winter but drifts up to 1 meter 
(3.2 ft.) deep and shallow accumulations are common in the higher 
drainages and north-facing slopes of GUMO. 

Temperatures range from a mean daily minimum in January of 6.1° C 
(43° F) to a mean daily maximum of 33.7° C (93° F) in August at 
CACA. Extremes within GUMO range from a mean daily minimum of 
11.1° C (52° F) in January to a mean daily maximum of 31.1° C 
(88° F) in July. 

VEGETATION, FLORA AND FADNA 

The Guadalupe Mountains contain a mosaic of biotic communities. 
Vegetation at lower elevations within the study area is consid­
ered part of the Desert Scrub Community. The flora is represen­
ted by Larrea, EQU.guer.ia and Agave. Genera characterizing the 
Madrean Evergreen Woodland Community, such as Quercus, A,rb_utus 
and Einus, appear at higher elevations. Moderate stands of Einus 
and Eseudotsuga occur at still higher elevations representing 
elements of the Paetran Montane Conifer Forest. Further descrip­
tions of these communities are given by Brown (1982). 

The fauna within the study area includes several species of large 
native herbivores. Mule deer (Qdgcgileus heijjignus), is the most 
abundant of these and is distributed throughout the study area. 
Elk (Qeryus elapbas) occur in small numbers, primarily in GUMO, 
and are infrequently seen along portions of the Guadalupe Ridge. 
An introduced herbivore, the aoudad (Ammgtragus leryia) is found 
in low numbers in rugged parts of the east escarpment. 

There are other animals inhabiting the study area which might 
serve as prey for mountain lions, including the porcupine 
(Iietbizgn dgrsaturn) , black-tailed hare (L§pu.§ sa.li£gr.riicu.s) , 
cottontail (SYlYilaggs audgbonii) , rock squirrel (SpgEmgphillus 
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var , iegatus) and tu rkey (M§l§aSEi§ gi l lQBayg) . Smaller mammals 
inhab i t ing the region are described by Genoways e t a l . (1979). 

The l a r g e s t c a r n i v o r e in t h e a rea i s t h e black bear (Uisus 
amer icaous.) . Bear s ign i s seen commonly in the high f o r e s t e d 
d r a i n a g e s of GUMO but i s encounte red i n f r e q u e n t l y in LNF, and 
r a r e l y in CACA. Smal ler c a r n i v o r e s i n c l u d e the bobcat (LYQX 
r u f u s ) , c o y o t e ( C a n i s l a t r a n s ) , g r a y fox (Ucggygn 
ciner.eoar_gen.teu.s_), raccoon (Eigcygn. lg£gr_), r i n g t a i l (Ea£s_a.r_is.cu.s 
a s t u t u s ) , and h o g - n o s e d skunk (C.gnegatu,s ffi§sgl§u.cus) . 
A d d i t i o n a l c a r n i v o r e s common in the a rea a re d e s c r i b e d by 
Genoways et a l . (1979) and Schmidly (1977). 

Ranching i s the major economic a c t i v i t y in the study area. Sheep 
(QYis a_r.i§s) and c a t t l e (Egs ta.u.r_us) are grazed on lands north of 
b o t h GUMO and CACA. C a t t l e a r e g r a z e d over most n o n - p a r k 
p r o p e r t y . For a number of y e a r s , sheep r a n c h e r s on t h r e e 
r a n c h e s , d e s i g n a t e d A, B, and C (Figure 1A) , have l o s t sheep t o 
depredating l i o n s . 
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