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Air view of the Guadalupe Mountains from the southwest.
The mountains rise toward the viewer, and culminate in
Guadalupe Peak and El Capitan at the point of the "V".

From Guadalupe Pass, El Capitan blocks out the summit of
Guadalupe Peak.



SUMMARY

The Guadalupe Mountains of south-central New Mexico and trans-
Pecos Texas are composed of Permian marine limestones and
contain what has been called the most extensive and significant
fossil reef in the world. The range resembles a huge "V" with
the point of the "V" in Culberson County, Texas, and the two
arms extending northwestward and northeastward into New Mexico.
Carlsbad Caverns National Park and part of the Lincoln National
Forest are on the northeast arm, and part of the Lincoln
National Forest is also on the northwest arm. The latter arm

eventually merges with the Sacramento Mountains.

The Texas section of the Guadalupe Mountains is about 110
miles from E1 Paso, Texas, and 55 miles from Carlsbad, New

Mexico. It is skirted by U.S. Highway 62-180.

This report describes the potential of the area and some of
its possibilities for development. The Texas section of the
Guadalupe Mountains is highly significant geologically and
ecologically, and is also ideally suitable for outdoor

recreational purposes.

In 1961 the acceptance of Mr. Wallace Pratt's generous donation

of 5,632 acres in the North McKittrick Canyon area of the



Guadalupes was completed. Development terrain there is limited
by the restricted canyon bottom and the fragile nature of the
environment. This area should be administered to combine use
by park visitors on foot with preservation of the scientific

values.

Additional land is needed in order to display the geologic
story to more advantage, as well as to provide room for
development and for visitor use. The land is now available,
for Mr. J. C. Hunter, Jr., of Abilene, Texas, owns some 71,790
acres of land comprising most of the rest of the Guadalupe
Mountains in Texas. The ranch is for sale, and Mr. Hunter
would prefer that it be preserved for public use. The ranch
should be acquired by the Federal Government and, combined
with the North McKittrick Canyon lands, established as a
National Park. Management should be such as to preserve

the fragile nature of North and South McKittrick Canyons,
while developing the higher reaches of the Guadalupes to the

south for inspirational, interpretive, and recreational use.



INTRODUCTION

The Guadalupe Mountains form the southern terminus of the
exposed part of the Capitan Reef, a highland area that rises
from an elevation of 3,100 feet, in the Pecos Valley near
Carlsbad, New Mexico, to 8,751 feet in Texas, 60 miles to
the southwest. At the south end of the Guadalupes, 4,000
feet of Permian rocks are magnificently exposed. The head-
land, E1 Capitan, with its sheer, thousand-foot cliff, is
visible for 50 miles or more. The Guadalupes separate the
Salt Basin on the west from the Delaware Basin on the east.
They are an eastward-tilted block uplift of asymmetrical
structure, with a complex zone of high-angle faults along
the west side. Deep canyons, incised in the highland by
running water, contain a unique assemblage of plants and
animals that is, at least in part, a relict association of

the Pleistocene epoch.

In October 1938, a report entitled Some Geological Observa-

tions on the Guadalupe Mountains was submitted by Junior

Geologist Ross Maxwell, and a companion report prepared for

the Texas State Parks Board entitled Narrative Report on

McKittrick Canyon was submitted by Assistant Landscape

Architect Obert. The first report summarized the general

geology of the area, and the second commended the area to



the State for the finest state park in Texas. In 1945 a
National Park Service study suggested state ownership for
park purposes of the McKittrick Canyon-Guadalupe Peak section
of the Guadalupe Mountains of Texas. The report also con-
cluded that the Federal Government should accept the area

should it be offered.

The Guadalupe Mountains have been the subject of considerable

study, resulting in the following reports:

"Geology of the Southern Guadalupe Mountains, Texas,'" by

Philip E. King, Geological Survey Professional Paper 215,

1948,

Mammals of the Guadalupe Mountains of Western Texas, by

William B. Davis, Louisiana State University Press, 1940,

Birds of the Guadalupe Mountain Region of Western Texas, by

Thomas D. Burleigh and George H. Lowery, Jr., Louisiana
State University Press, 1940.

The Permian Reef Complex of the Guadalupe Mountain Region,

Texas and New Mexico, by Newell, Rigby, Fisher, Whiteman,

Hickox, and Bradley, W. H. Freeman and Co., 1953.
"Caves along the Slopes of the Guadalupe Mountains,'" by

Edgar B. Howard, Bulletin of the Texas Archeological

and Paleontological Society, Vol. IV, September 1932,




An Excavation of Hermit's Cave, New Mexico, by Edwin N.

Ferdon, Jr., University of New Mexico Press, 1946,
"Archeological Research in the Guadalupe Mountains," by

Edgar B. Howard, The Museum Journal, Vol. XXI, Numbers

3 and 4, The University Museum, University of Pennsyl-

vania, 1930.

Numerous periodical accounts of the Guadalupes have been noted;

one of them in the Dearborn Independent, dating back to June

1925, proposes National Park status. The Texas Parade of

August 1940 tells of exploration in McKittrick Canyon and
hints at state park status for the area, while a September
1959 issue of the same magazine reports on the Pratt donation
of North McKittrick to the National Park Service. Several

issues of Texas Game and Fish contain articles on the elk,

deer, and turkey populations of the Guadalupe Mountains.
Papers with subjects more centered on Carlsbad Caverns, but
applicable to the Guadalupes as well, have been prepared by,
or in conjunction with, the personnel at Carlsbad. These are

as follows:

Amphibians and Reptiles of Carlsbad Caverns National Park,

New Mexico, by Frederick R. Gehlbach and the Park

Interpretive Staff, 1959.

Summary of Zoological Field Investigations Made by Frederick

R. Gehlbach at Carlsbad Caverns National Park in 1959

and 1960,



Mammals of Carlsbad Caverns National Park, New Mexico, by

Park Staff, 1960.

A Checklist of the Birds of Carlsbad Caverns National Park,

Park Publication, 1960,

The present report is based upon field investigations made by
the Regional Direetor of the Southwest Region and by staff
members of the regional office and of Carlsbad Caverns National
Park. There were three main investigations, in April 1958,

May 1961, and June 1963. Most of the geologic material was
provided by Mr. Bennett T. Gale, of the Western Regional
Office, and most of the material on botany, animal life,
archeology, and history was provided by Park Naturalist Paul

Spangle.

Of the many attributes that contribute to the significance

of the area, the geology must be given highest priority.
Although Carlsbad Caverns National Park and North McKittrick
Canyon contain prime examples of the Capitan Reef and Permian
Basin geology, the scenic and spectacular southern end of

the Guadalupe Mountain Range further complements this superb
display by providing exposures of back-reef and fore-reef beds
not found elsewhere, as well as showing the most dramatic

cross-section of the fossil reef. Add to the geology the

10



unique ecological assemblage in both branches of McKittrick
Canyon, as well as the highest and possibly the ruggedest,
most scenic portions of Texas, and the park and recreation

potential of the area is evident.

11



SIGNIFICANCE AND NEED FOR CONSERVATION

The significance of the whole area vastly exceeds that of the
North McKittrick Canyon lands already acquired through donation.
To provide development terrain, buffering protection, and to
secure scenic, geologic, and biologic displays which surpass
those of the land already in National Park Service ownership,
additional lands including South McKittrick Canyon should be
set aside for park purposes. Acquisition of the higher
Guadalupes would contribute lands suitable for campground

and picnic use, and these lands would form a noteworthy site
for a high, cool, scenic drive, which should eventually 1link

with a ridge road from the north.

The scenic road would leave U.S. Highway 62-180 approximately
at Pine Spring Camp and would ascend the north wall of Pine
Spring Canyon, topping out somewhere near Bush Mountain. From
there one fork would follow the ridge eastward toward Pine Top
Mountain and down to The Bowl, and another branch would follow
the Blue Ridge and the divide between West Dog and South
McKittrick Canyons. This drive would provide a delightfully
cool and dramatically different tour for visitors coming to
the Guadalupe Mountains across the surrounding desert. From

this road there would be superb views across great distances,

12



and the contrast of closeup views of vegetation and animals
far different from those of the surrounding lowlands. The
road would be ideal for pulloffs and interpretive devices
located to explain the geologic and ecologic stories,
including the abrupt and obvious difference in vegetation
patterns on north and south slopes. This road would allow
relatively heavy use of the higher Guadalupe Mountains
without posing a threat to the very fragile values of North
and South McKittrick Canyons. A high-country campground,

probably in The Bowl, would be very desirable.

Eventually this road should continue eastward along the ridge
of the Guadalupes, through the Lincoln National Forest, to
the western end of Carlsbad Caverns National Park, and thence
along the ridge to the cave itself. Such a road would pro-
vide a loop trip for the caverns visitors, who would be able
to continue westward along the ridge, through higher and
higher country, to the scenic culmination in the high

Guadalupes.

General Description of Area

The Guadalupe range is wedge-shaped, the southern extremity
of a limestone upland extending northward into New Mexico. The

point of the wedge is El1l Capitan, a landmark visible for over

13



fifty miles. Directly north of El1 Capitan is Guadalupe Peak,
8,751 feet in elevation, the highest point in Texas. The
southeastern edge of this upland is a steeply dipping escarp-
ment known as La Barrera del Guadalupe. The western side of
the wedge, trending west of north, considered the main
Guadalupe Mountains and including a small parallel range,

the Brokeoff Mountains, is bounded by a tremendous fault scarp.

Between the two escarpments is a pine-covered rolling highland
deeply incised by canyons. To the north the range gradually

fades into the Pecos Valley.

Elevations range from 3,650 feet at the base of the western
escarpment to 8,751 feet at Guadalupe Peak. Ecological asso-
ciations range from Lower Sonoran in the typical Chihuahuan
Desert environment at the lowest elevations to Transition
zone with some Canadian zone elements in the highlands.
Zones within the area are modified by slope, exposure, and
moisture conditions.

Geology
The Guadalupe Mountains present a spectacular exposure of
the famous Capitan barrier reef and its contemporaneous fore-

reef and back-reef marine deposits. The fine display of the

1k



several facies of Permian sediments gives the area its prime
scientific significance and makes it of outstanding interest
to the world's stratigraphers and paleontologists. The
world's best known fossil reefs are found within this region.
The Capitan, the greatest of the reefs, has been described by
Dr. Norman Newell of the American Museum of Natural History

as the most extensive fossil organic reef on record.

The controlling factor in the deposition of the rocks of the
Guadalupe Mountains region was the presence in a large part
of Texas and New Mexico of a marine basin throughout the
Permian period. A portion of that basin, the Delaware Basin,
comprising some 10,000 square miles, was the major influence
in the formation of the rocks with which we are interested.
This basin was roughly oval in shape with a channel to the

open sea situated to the southwest of the depression.

The deep-water, well-stratified deposits of the Delaware Basin
grade laterally into the thicker and more massive beds of the
reefs., The latter structures were built in the shallower
water along the periphery of the basin. The most impre ssive
of these, the Capitan reef, formed a narrow but effective

barrier which extended in the form of a giant horseshoe 350

15



to 400 miles around the basin's margin. The Capitan is well
exposed for a distance of some 40 miles along the escarpment
separating Guadalupe Ridge from the lower lands of the present
Delaware Basin. The older portion of the reef can be seen at
the mouth of Walnut Canyon and in other canyons in Carlsbad
Caverns National Park, and McKittrick Canyon displays a fine
exposure of the middle part of the reef and of the gradational

change from fore-reef beds to the massive reef itself.

Lime~secreting algae were chiefly responsible for the growth
of this barrier, and other organisms contributed their remains
to the structure and aided in trapping and holding limey sand
in the growing deposit. Except for its oval shape, the Capitan

is similar to present-day barrier reefs in the Pacific.

Associated with the reef proper are thick-bedded, steeply dipping
rocks that represent recrystallized talus slopes built forward

in comparatively deep water and advancing in front of the reef
margin. The growth of the Capitan reef was more in a hori-
zontal than vertical direction and, apparently, the reef grew
largely on its own talus. Another important feature of the

zone between the reef and the fore-reef deposits is the

presence of large blocks of rock which slid down the slopes

16
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View south, up Shattuck Valley and Upper Dog Canyon to
the high Guadalupes in the distance.

The high Guadalupes, from the north. Upper Dog Canyon,
right; North and South McKittrick Canyons drain from
center to the left.



West side fault scarp from the air. Vertical relief between
salt flats at right and the high peaks, center, is 5,000 feet.

The Capitan Reef and assoclated formations are cross-sectioned
by North McKittrick Canyon (here seen from the rim above South
McKittrick). La Barrera del Guadalupe extends northeastward
into the distance to Carlsbad Caverns National Park.



in front of the reef and were incorporated in the basin
deposits. These blocks as well as other evidence of sub-
marine slides are seen to advantage at the mouth of McKittrick

Canyon and its nearby vicinity.

Behind the Capitan reef in the shelf or lagoonal area,
different types of sediments accumulated simultaneously with
the reef and fore-reef deposits. These back-reef equivalents
consist predominantly of dolomite with interbedded fine-
grained sandstone. Farther behind the reef, in the increas-
ingly saline waters of the shelf, these deposits grade
rapidly into evaporites. The near-reef lagoonal beds are
well displayed in many places along Guadalupe Ridge, and two
of the units of this group of rocks -- the Tansill and the

Yates -- can be seen in the McKittrick Canyon area.

The section of the Guadalupes here proposed for inclusion in
the National Park System contains superb exposures of most of
the Permian rocks deposited in the Delaware Basin. All the
formations of Leonard and Guadalupe time are exposed in the
tremendous fault scarp bounding the range on the west. There

the relationship of the two main reefs (Goat Seep and Capitan)
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to their basin and shelf equivalents is clearly visible to
the geologist and, with but little interpretation, to the
layman. The exposures in North and South McKittrick Canyons
are also classic and of interest to scientists throughout

the world.

It is the remarkable display of deep-water basin deposits,

of reef and reef talus, and of shallow-water shelf sediments,
all formed at the same time but differing because of differ-
ences in the environments in which they originated, that

gives this region its geologic significance.

Botany
To describe adequately the complex botany of the region, it
is necessary to analyze the varied ecological factors that
prevail in it. First, at the base of the western escarpment
there is exhibited a typical Chihuahuan Desert influence

with an abundance of walkingstick cholla (Opuntia imbricata),

lechuguilla (Agave lechuguilla) and creosotebush (Larrea

tridentata). At the base of the barrera, centuryplant (Agave

parryi) and one-seed juniper (Juniperus monosperma) are

accompanied by sotol (Dasylirion leiophyllum) and several

varieties of acacia and mimosa. Here the first of the eco-

logical controls, water, takes over. In dry stream channels,
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