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Descriptive Geomorphology of the
Guadalupe Mountains South-Central
New Mexico and West Texas

Cleavy L. McKnight

ABSTRACT

The Guadalupe Mountains of south-central New Mex-
ico and west Texas occupy a unique position in the physi-
ography of the United States. The range lies on the bound-
ary between two major provinces: the block-faulted
Basin and Range to the west and the relatively undis-
turbed Great Plains to the east.

The region surrounding the Guadalupe Mountains
geomorphic province can be divided into five other geo-
morphic provinces: Pecos Valley-Gypsum Plain; Dela-
ware Mountains; Salt Basin-Crow Flats; Diablo Plateau-
Otero Platform; and Sacramento Mountains.

The Guadalupe Mountains geomorphic province can
be divided into five subprovinces, each of which exhibits
distinctive characteristics of physiography, structure,
and stratigraphy. From east to west, these five geomor-
phic subprovinces are: Eastern Range, Seven Rivers
Embayment, Western Range, Dog Canyon, and Broke-
off Mountains.

The Eastern Range is a deeply dissected, northeast-
tilted, high pediment surface bounded on the east by the
Barrera Fault and Reef Monocline. The Seven Rivers
Embayment is a gently northeast-tilted, low pediment
surface bounded by the two ranges of the Guadalupe
Mountains. The Western Range is a northeast-dipping
stripped structural plain bounded on the east by the
Huapache Monocline and on the west by the Dog
Canyon and Guadalupe Fault Zones. Dog Canyon is a
synclinal graben located between the Western Range and
the Brokeoff Mountains. The Brokeoff Mountains form
a faulted anticlinal horst block bounded on the east by
Dog Canyon and on the west by the Border Fault Zone.

The Guadalupe Mountains region has been subject to a
complex sequence of depositional, tectonic, and ero-
sional processes. Nine major stages in the geologic evolu-
tion of the region are recognized: Precambrian, early
Paleozoic, Late Pennsylvanian, Permian, Cretaceous,
Laramide, Early Oligocene, Mio-Pliocene, and Plio-
Pleistocene to present.

By the end of Precambrian time, the region was differ-
entiated into a structurally high western area, the Peder-
nal Positive Area or Pedernal Landmass (site of the
future Diablo Plateau-Otero Platform) and a structurally
low eastern area, the Tobosa Basin (site of the future
Delaware Basin). During early Paleozoic time, sedimen-
tation accompanying subsidence along monoclinal flex-
ures and normal faults in the east marked the initiation of
the Delaware Basin. During Late Pennsylvanian time,
renewed uplift of the Pedernal Landmass in the west
caused erosion of the overlying Paleozoic sedimentary
rock. Compressional forces from the west caused thrust-
ing to the east in the Huapache Thrust Zone. During
Permiam time, carbonates, evaporites, and red beds of
the Northwest Shelf prograded southeast toward the sub-
siding, clastic-filled Delaware Basin. Upper Permian
evaporites filled the basin. In Cretaceous time, marine
sediments were again deposited throughout the tectoni-
cally stable region. Laramide compressional forces reac-
tivated the Huapache Thrust Zone, folding the overlying
rocks into the Huapache Monocline. In the east, the
rocks were folded into a series of anticlines and synclines,
the Guadalupe Ridge Folds, Carlsbad Folds, and Water-
hole Anticlinorium. During Oligocene time, igneous
activity associated with the northern Trans-Pecos mag-
matic province resulted in the emplacement of a group of
intrusions into the sedimentary rock in the central Diablo
Plateau-Otero Platform. During Early Miocene erosion,
Cretaceous rock was stripped away from most of the
region. The Ogallala Formation was spread over the
eastern side of the region to form the huge alluvial surface
of the High Plains. During Pliocene and Pleistocene
time, the Ogallala Formation was removed from the
region by the downcutting action of the ancestral Pecos
River. The Guadalupe Mountains rose as an anticlinal
upwarp and were broken into a series of fault blocks by
extensional forces associated with the Rio Grande rift to
the west. As the water table fell during uplift, caves
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formed in the soluble carbonates of the mountains. The
Pleistocene climate fluctuated between wet/cold and
dry/warm.

The Guadalupe Mountains are important to an inter-
pretation of the geologic evolution of the Basin and
Range physiographic/tectonic province both because
they are located on the boundary of the province and
because they provide information as to the age of Basin
and Range faulting along this boundary. Evidence indi-
cates that the faulting in the Guadalupe Mountains is

Plio-Pleistocene or younger and may be active today. If
the normal faulting present on the eastern side of the
Guadalupe Mountains is basement involved (possibly
reactivating the fault zone along which the Delaware
Basin subsided), then the eastern boundary of the Basin
and Range extends to the eastern escarpment of the
Guadalupe Mountains, rather than coinciding with the
Border-Guadalupe Fault Zone on the west side of the
mountains.

INTRODUCTION*

PURPOSE

The Guadalupe Mountains of south-central New Mex-
ico and west Texas occupy a unique position in the phys-
iography of the United States. The range lies on the
boundary between two major provinces: the block-
faulted Basin and Range to the west and the relatively
undisturbed Great Plains to the east.

The Guadalupe Mountains region has been subject to a
complex sequence of depositional, tectonic, and ero-
sional processes. Evidence of these processes is found in
the physiographic and structural features of the region.
The Permian stratigraphy of the mountains has been
studied in great detail over the past 50 years and is consid-
ered a classic section of carbonate shelf-margin deposits.
However, the geomorphology of the range has been
largely ignored or has received only passing mention.

Because the Guadalupe Mountains present a number
of important questions concerning both the development
of arid landforms and the tectonics of the eastern Basin
and Range province, a more specific geomorphic treat-
ment seems justified. Therefore, the purpose of the pres-
ent study is to describe the geomorphic features of the
Guadalupe Mountains region critical to an interpretation
of the development of the range. A secondary objective is
to present a series of speculations, developed during the
course of the study, concerning major episodes in the
geomorphic evolution of the Guadalupe Mountains
region,

LOCATION

The study area covers about 2500 sq mi in Eddy, Otero,
and Chaves Counties, New Mexico and in Culberson and
Hudspeth Counties, Texas (Figs. 1,2). Therange forms a
V-shaped, uplifted block on the New Mexico border. The
apex of the V and the highest peaks in the range lie south,
in Texas (Fig. 3). The upland surface slopes northeast to
merge with the Pecos Slope (Kelley, 1971, p. 1) near
Carlsbad, New Mexico.

The Guadalupe Mountains form a transition from the

* A thesis submitted in partial fulfillment of the requirements for the
M.S. degree in Geology, Baylor University, 1983. Numerous geo-
graphic names mentioned in this study are shown on the USGS
1:250,000 series topographic map of the Carlsbad and Van Horn
Quadrangles.

island-mountain physiography of the Basin and Range
province on the west to the flat-lying Great Plains prov-
ince on the east (Figs. 4, 5). The Guadalupes are the
easternmost range in the Sacramento Mountains Section
of the Basin and Range (Hunt, 1974, p. 505).
Structurally, the mountains are an uplifted, gently
tilted fault block. On the west, the block is bounded by
down-to-the-west, southeast-northwest trending normal
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Fig. 1. Index map showing geographic location of the study area and
relation of the Guadalupe Mountains to major tectonic features. The
Pedernal Landmass, a basement high, was uplifted intermittently from
Precambrian through Early Permian time. The eastern front of the
Guadalupe Mountains marks the Permian Shelf Margin, which sepa-
rated the deep Delaware Basin from the shallow Northwest Shelf. The
Artesia-Vacuum Arch reflects the Early Permian Abo reef trend. After
Kelley, 1971, p. 37, 52.
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faults, and on the east by down-to-the-east, southwest-
northeast trending normal faults and some southwest-
northeast trending folds.

Stratigraphically, the bedrock of the mountains con-
sists of Lower to Upper Permian (Leonardian to Ochoan)
clastics, carbonates, and evaporites (Fig. 6). Both east
and west of the range are Cretaceous and Tertiary sedi-
mentary rocks and Tertiary volcanic features that give
evidence useful in the interpretation of Guadalupe
Mountains chronology. Quaternary alluvial and bolson
deposits mantle much of the low-lying area around the
mountains.

METHODS

The study consisted of five phases. First, extensive
literature on geology of the Guadalupe Mountains was
reviewed. Second, topographic maps, aerial photo-
graphs, and Landsat imagery were examined to locate
anomalous areas requiring field investigation and to

develop preliminary concepts concerning the evolution
of the range. Third, field reconnaissance served to con-
firm or modify interpretations based on literature and
remote sensing data and to generate questions previously
unrecognized. Fourth, drillers’ logs and borehole logs
from oil, gas, and water wells in and around the moun-
tains were used to map structure and to verify interpreta-
tions based upon surface geology and geomorphology.
Finally, a geologic chronology based on all dated paleon-
tologic and mineralogic localities in the region was used
to generate a time frame into which events in the history
of the range were fitted.

PREVIOUS WORKS

The geologic literature on the Guadalupe Mountains
region is voluminous. Literally hundreds of works
devoted to the stratigraphy of the area have been pub-
lished. An exhaustive review of these works would be
prohibitively long and is, in fact, unnecessary. Therefore,
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only those works dealing with regional geology of the
study area and with major concepts important to the
study, including geomorphology and structural geology,
are considered in this introductory section. Other works
concerning important specifics of the geology will be
discussed as those subjects are introduced.

The name “Guadalupe Mountains” was originally
given to the hills of the Edwards Plateau around the
upper Guadalupe River in central Texas. A careless
eighteenth-century cartographer shifted the name 400 mi
to the west (Tennant, 1980, p. 12).

Among the first published descriptions of the Guada-
lupe Mountains was that of Bartlett (1854), who traveled
with the United States-Mexican Boundary Commission.
Bartlett provided both a description of the geography of
the area and probably the first published illustration
from it—a pencil and sepia wash drawing of El Capitan
from Guadalupe Pass (Cover).

The first geological work done in the mountains was
that of G. G. Shumard (1858). He described the strati-
graphy and structure of the Guadalupe Pass area and
made a fossil collection for later study. Richardson
(1904) described the stratigraphy, structure, and geo-
morphology of the Guadalupe and Delaware Mountains
and named the Hueco, Delaware Mountain, Capitan,

Fig. 3 El Capitan, southern point of the Guadalupe Mountains, framed
by ice fog. Photograph taken from Locality 21.

Castile, and Rustler Formations. From that time for-
ward, there were numerous stratigraphic and paleonto-
logic studies in the area.

Work to decipher the complex stratigraphy of the
Guadalupe Mountains began in earnest in the late 1920’s,
with the beginning of petroleum exploration in the Per-
mian Basin. One of the first studies to come out of this
period was that of Lloyd (1929), who interpreted the
Capitan Formation as a reef complex. In fact, several
different geologists reached this conclusion indepen-
dently at about the same time (King, 1977, p. 38).

The most important study (from a geomorphic stand-
point) to come out of this period was the monumental
work of King (1948). Not only did King describe and
interpret the stratigraphy and structure of the Guadalupe
Mountains of Texas in great detail, but he also provided
the most complete description of the geomorphic features
of the area yet published. In addition, King reviewed all
of the literature on the Guadalupe Mountains region
published up to 1948. King’s work serves as a standard
for all subsequent studies of the region, and his geomor-
phic descriptions and interpretations-are vital to the pres-
ent study.

The next geomorphic work in the Guadalupe Moun-
tains was done by Bretz and Horberg. Bretz (1949) de-
scribed features of caves in the Guadalupe Mountains of
New Mexico and proposed a model for the geomorphic
evolution of the caves involving an ancestral Pecos River
valley deeper than the present valley. Bretz and Horberg
(1949a), in a study of the western extent of the Ogallala
Formation, described gravel deposits along the Pecos
River and reported Ogallala-type siliceous gravels from
fracture fillings in the eastern range of the Guadalupe
Mountains. Bretzand Horberg (1949b) also discussed the
origin of caliche in southeastern New Mexico and its
paleoclimatic significance.

The surface geology of the Guadalupe Mountains in
Texas was mapped by King (1948). Mapping in New
Mexico was done by Boyd (1958), Hayes and Koogle
(1958), Motts (1962), and Hayes (1977).

Hayes (1964) published a detailed study of the Guada-
lupe Mountains of New Mexico that included a new map
based on the previous mapping of individual quadran-
gles. Hayes concentrated on the stratigraphy of the
mountains but also discussed structure and described
some geomorphic features. Hayes was the first to men-
tion the unusual entrenched meanders common in the
Guadalupe Mountains in New Mexico.

Perhaps the most important geomorphic work of
recent vintage is that of Kelley (1971, 1972). Kelley (1971)
published a study of the structure and stratigraphy of
much of southeastern New Mexico. He prepared a new
surface geology map that included the Guadalupe Moun-
tains and described many structural features, especially
in the northern mountains, which had not previously
been recognized. His work provides the most complete
regional picture of the Guadalupe Mountains of New
Mexico. Kelley (1972) also published a more detailed
study focusing on the nature of the eastern escarpment of
the Guadalupe Mountains in New Mexico. He presented
compelling evidence that this escarpment is at least par-
tially fault controlled.
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Thomas (1972), in a study of the Pecos River system,
reported siliceous gravels atop the eastern range of the
Guadalupe Mountains and suggested that the mountains
had been uplifted relative to the High Plains surface to
the east.

McKnight (1981) completed a preliminary description
of the Guadalupe Mountains. McKnight (1982) also stud-
ied entrenched meanders in ephemeral streams in the
New Mexican mountains and proposed some paleo-
hydrologic and paleoclimatic parameters involved in
their formation.
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DESCRIPTIVE GEOMORPHOLOGY OF THE
GUADALUPE MOUNTAINS REGION

REGIONAL GEOMORPHIC PROVINCES

In the study of any area that has been acted upon by
forces of regional tectonism, erosion, and deposition, it is
necessary to understand the geologic framework of the
surrounding area. No interpretation of events in the
geomorphic evolution of the Guadalupe Mountains can
be considered viable if it ignores or contradicts this
framework, which contains evidence critical to the
interpretation.

The region surrounding the Guadalupe Mountains
geomorphic province can be divided into five other geo-
morphic provinces: Pecos Valley-Gypsum Plain, Dela-
ware Mountains, Salt Basin-Crow Flats, Diablo Plateau-
Otero Platform, and Sacramento Mountains (Fig. 7).

PEeCOs VALLEY-GYPSUM PLAIN

The Pecos Valley-Gypsum Plain is a region of low
relief formed by dissection by the Pecos River. It is
bounded on the east by the Mescalero Escarpment and
on the west by the Guadalupe and Delaware Mountains.
Relief in this province is least in the north, where the
Pecos Valley is floored with Quaternary sediments.
Relief increases south of the Black River, where Upper
Permian (Ochoan) evaporites are exposed to form the
Gypsum Plain. The Yeso Hills in the west, the Rustler
Hills in the east, and scattered “castiles” or limestone
buttes are the only topographic features rising above the
plain. A series of east-northeast trending lineations vis-
ible on aerial photographs and Landsat imagery (Fig. 5)
are present along the western side of the plain. These
small scarps, up to 50 ft high and 1 mi long, have been
interpreted as solution-subsidence features localized by
fractures parallel to regional dip. The presence of caves,
sinks, and other solution features in the Gypsum Plain
supports this hypothesis. The “castiles” of the plain are
small buttes capped by limestone formed from the altera-
tion of gypsum (Kirkland and Evans, 1980, p. 173).

Drainage in the Pecos Valley is asymmetrical, with
long tributaries from the west draining the Sacramento,
Guadalupe, and Delaware Mountains. Drainage from
the east consists of short streams draining the High
Plains. Playa lakes are common east of the Pecos River.
All of the drainage is ephemeral, with the exception of the
Black River and the Pecos itself. North of the Guadalupe
Mountains, the Pecos River flows on the western side of
its valley. At Carlsbad, it shifts to the eastern side of the
valley.

The Pecos Valley-Gypsum Plain province is developed
on the evaporites of the Castile Formation in the west, the
Salado Formation in the center, and the Rustler Forma-
tion in the east. The youngest Permian strata present in
the study area are the Dewey Lake Formation redbeds
east of the Pecos River (Kelley, 1971, p. 24). These strata

were deposited in the Permian Delaware Basin as it was
filled. The Permian formations dip gently east as a result
of probable Laramide tilting. Movement of thick Salado
halites in the deep basin has caused some anticlinal fold-
ing in the subsurface in the east (Jones, 1982, p. 14). The
solubility of the Permian evaporites, perhaps localized by
fracturing, has caused large-scale solution-collapse fea-
tures to form in the province and was probably important
in the development of the Pecos River valley (Bachman,
1982, p. 15). Mesozoic rocks in the province include the
Triassic Santa Rosa Sandstone of the Dockum Group
east of the Pecos River and Lower Cretaceous (Trinity)
Cox Sandstone east of the Rustler Hills (Kelley, 1971, p.
26; Barnes, 1975). Pebbles of limestone and sandstone
containing Lower Cretaceous (Washita) marine fossils
were reported near U.S. Highway 62-180 east of Slaugh-
ter Canyon by Lang (1947, p. 1472; Locality H). The
pebbles were interpreted as a cavern or sink fill. No
Cretaceous fossils were found in the area during field
work (Locality 103).

Tertiary deposits in the province include, from pre-
sumed oldest to youngest, the widespread clastics of the
Gatuna Formation (Kelley, 1980, p. 213); the “quartzose
conglomerate” of Bretz and Horberg (1949a, p. 477),
commonly found along the Pecos River; and the Ogallala
Formation, which makes up the High Plains. Frye and
Leonard (1957, 1964) dated the beginning of Ogallala
deposition in southeast New Mexico and west Texas as
Late Miocene to Early Pliocene. Bretz and Horberg
(1949a, p. 477) suggested that the “quartzose conglomer-
ate” along the Pecos River was a basal Ogallala equiva-
lent, but Leonard and Frye (1975, p. 8) disagreed, citing
dissimilarities in the stratigraphy of the two units; they
dated the conglomerate as pre-Ogallala.

Igneous dikes near U.S. Highway 62-180 east of
Slaughter Canyon (Locality D; Hayes, 1964, p. 39), iden-
tified as alkali trachyte (Pratt, 1954, p. 143), have not
been age-dated but were presumed by Calzia and Hiss
(1978, p. 39) to correlate with basaltic dikes of Oligocene
age (32.2 to 33.9 m.y. BP) east of the Pecos River.

Two pediment surfaces are recognized in the Pecos
Valley (Morgan and Sayre, 1942, p. 28). The Sacramento
Plain or Pecos Slope (Kelley, 1971, p. 2) on the west is an
erosional surface correlated with the constructional sur-
face of the High Plains to the east. At a lower level, the
Diamond-A Plain west of the river is correlated with the
Mescalero Plain east of the river. Below these erosional
surfaces are three terrace levels: from oldest to youngest,
these are the Blackdom, Orchard Park, and Lakewood
surfaces. The Lakewood terrace is essentially the modern
alluvial bottoms of the river (Kelley, 1971. p. 32).

The Mescalero Plain east of the Pecos River is covered
by a caliche layer that began to accumulate about 500,000
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years BP; a younger soil of 300,000 years BP rests on the
older one (Bachman, 1982, p. 15). Pleistocene terrace
deposits of the Pecos in the study area contain material
dated at 13,550 & 170 years BP and 6420 = 110 years BP
(Leonard et al., 1975, p. 4); the terrace levels are not

specified.

DELAWARE MOUN

TAINS

The Delaware Mountains are a long north-south

trending cuesta with a steep, faulted western face and a
gentle eastern dip slope. The northern end of the fault
escarpment is a series of parallel, linear escarpments
trending north-northwest. The southern end of the scarp
consists of arcuate faults or slump surfaces and is more
dissected than the northern escarpment. In between, a
large fault block, Bitterwell Mountain, projects west of
the scarp into the Salt Basin.

The crest of the Delaware Mountains forms a divide
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Fig. 6. Chart showing stratigraphy of the Guadalupe Mountains region. The terms at the tops of the three columns in the chart apply specifically to the
Permian rocks of the region. Note the facies and nomenclature changes from the Northwest Shelf evaporite-carbonate platform to the massive Shelf
Margin carbonate buildup and into the clastic-dominated Delaware Basin (compare with Fig. 1). For post-Permian rocks, the terms correspond to
geographic areas as follows: Northwest Shelf = Diablo Plateau-Otero Platform and Sacramento Mountains, Shelf Margin = eastern edge of Guadalupe
Mountains, Delaware Basin = Pecos Valley-Gypsum Plain (Fig. 7). After King, 1948, p. 101; Kelley, 1971, p. 6; Barnes, 1975; and petroleum industry

terminology.
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between short, westward drainage into the closed Salt
Basin depression and long eastward drainage into the
Pecos River. All of the drainage is ephemeral. The steep
west-flowing streams have built a bajada at the base of
the fault escarpment.

The black, cherty Bone Spring Limestone of Middle
Permian (Leonardian) age, which was deposited in the
deep Delaware Basin, is exposed at the base of the Dela-
ware Mountains escarpment. The upper portion of the
mountains is comprised of sandstones of the Delaware
Mountain Group of Middle Permian (Guadalupian) age.
From oldest to youngest the group consists of the Brushy
Canyon, Cherry Canyon, and Bell Canyon Formations,
which crop out progressively eastward in the mountains.
Thin limestone units are interbedded with these thick
sandstones, which were deposited in the Delaware Basin.

A small intrusive plug, probably a trachyte, was

reported by King (1948, p. 103) in the northern Delaware
Mountains. It has not been age dated but is assumed to be
of Tertiary age.

Quaternary bajada sediments slope westward from the
base of the fault scarp into the Salt Basin. Permian bed-
rock, which projects through this alluvial surface, sug-
gests that the cover is relatively thin and that the major
fault bounding the Salt Basin is on trend with the west
side of the Patterson Hills, west of the Delaware Moun-
tains escarpment.

SALT BASIN-CROW FLATS

The Salt Basin-Crow Flats geomorphic province is a
long, narrow topographic depression formed over a
north-south trending graben. The northern end of the
basinin New Mexico is known as the Crow Flats, where-
as the portion in Texas is called the Salt Basin. The
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Fig. 7. Geomorphic provinces and structural elements of the Guadalupe Mountains region. Area shown is the same as that in Fig. 1. After Kelley, 1971,

p. 37 and Black, 1976, p. 41.



14 BAYLOR GEOLOGICAL STUDIES

Fig. 8. Inselberg projecting above coar se sedimentsin Crow
Flats, Locality 44. Note the creosote bushes growing on the bajada
sedimentswhere thin soils have formed. Vegetation is essentially absent
from the bedrock surface of theinselberg. In the center of the Salt
Basin-Crow Flats, fine-grained lake sediments support short,
hardy grasses.

depression is almost featurel ess except for small

bergs (Fig. 8), small closed depressions filled with playa
lakes after rains, and windblown dunes of quartz and
gypsum sand.

The Basinisthe second largest region of internal
drainagein the United States, second only to the Great
Basin (Parker, 1983, personal communication). The
basin extends from the mouth of Big Dog Canyon in New
Mexico to thevicinity of Van Horn, Texas, whereit
bifurcates and continues southward. Ephemeral streams
flow from the the surrounding highlands after storms,
forming in the basin various sizes of playalakes, which
evaporate leaving deposits of gypsum and halite (Fig. 9).
Hahte was mined near the town of Salt Flat, Texas, in the
late 1800's and early 1900's.

The Salt Basinisfilled with Quaternary bolson gravels,
playalake silts and evaporites, and eolian sands of quartz
and gypsum. The maximum thickness of basin fill within
the study areais over ft (Veldhuis and Keller,

p. 148). Mr. Leroy Perry, awater-well driller from Dell
City, Texas, noted that one of hiswells near the city
penetrated a 700-ft section of unconsolidated sediments
consisting of from 30- to 50-ft units made up of gravel
overlain by black, fetid mud overlain, in turn, by wind-
blown silt. He also mentioned that the bol son sediments
contain brackish water, while the underlying Bone
Spring Limestone produces fresh water (Perry, 1981,
personal communication). The Salt Basin isa series of
north-south trending grabens or Thetrend
is offset in dogleg fashion near Bitterwell Mountain on
the east and the Sierra Diablo on the west. The greater
frequency of Quaternary fault scarps along the western
margin and the westward shift of playalakes indicates
greater modern subsidence on the western side of the
basin (Goetz, p. 92). Gravity and magnetic anomaly
maps reveal low density trends coincident with the Salt
Basin (Veldhuis and Keller, 1980, p. 146-147). The thick-
ness of Paleozoic sedimentary rocks preserved in the
basin suggested a Paleozoic origin for the structure to

Fig. 9. View east acrossthe Salt Flats, Locality 50. The light-color ed
foreground isformed of modern evaporite deposits. During storms,
rain water dissolves minerals from therocksin the Guadalupe Moun-
tains (visiblein the background) and other surrounding highlands and
flowsinto the Salt Basin, forming playa lakes. Asthe water evapor ates,
gypsum and haliteare precipitated.

Veldhuis and Keller (1980, p. 148). More likely, the pres-
ent Salt Basin grabenis coincident with the western mar-
gin of the Paleozoic Delaware Basin. Four northwest-
trending structural features cross the basin. King

p. 105) mapped the Babb and Victorio Flexures of Per-
mian age and a feature running from south of Dell City to
the south side of Bitterwell Mountain. Goetz p. 83)
mapped a possible connection between the Babb Flexure
and the south side of Bitterwell M ountain and suggested
down-to-the-north normal fault movement on each of
these structures.

DIABLO PLATEAU-OTERO PLATFORM

The Diablo Plateau-Otero Platform, a pediment sur-
face of relatively low relief that developed on Permian
and Lower Cretaceous rocks, coincides with the southern
end of the Precambrian Pedernal Landmass (Fig. 10).
The plateau slopes gently east. In the northeast, another
pediment surface known as the Chert Plateau rises 400 ft
abovetheregional surfacein thevicinity of Lewis
Canyon and Long Canyon. Still farther north, around
CornucopiaDraw, a higher, more dissected pediment
surface rises 1000 ft above the regional surface. Other
topographic featuresin the province include the Pump
Station Hills, where Precambrian rock crops out, and
hills formed by Tertiary igneousintrusions. These hills
include the Cornudas Mountains, Sierra Prieta, Sierra

Pinta, and a small hill on the east side of Dell City,
Texas. The Shiloh Hills north of the Cornudas Moun-
tains exhibit radial drainage and appear on L andsat
imagery to beashallowly buried intrusion (Parker,
personal communication).

Most of the streamsin the province drain east into the
Salt Basin depression. Some drain west into the Tularosa
Valley, Hueco Bolson, or Rio Grande depression. A few
evaporatein the middle of Otero Mesa. All of the streams
are ephemeral. A surprising thickness of alluvial siltis
exposed in stream cuts on the east side of Otero Mesa.

Permian sedimentary rocks make up most of the sur-



