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RIFT BASIN STRUCTURE IN THE BORDER REGION OF
NORTHERN CHIHUAHUA

ALBERTO J. JIMENEZ and G. RANDY KELLER

Department of Geological Sciences and Pan American Center for Earth and Environmental Sciences, University of Texas at El Paso, El Paso, Texas 79968; keller@geo.utep.edu

Abstract—In order to increase our understanding of the tectonics and basin structure in the border region
between El Paso and the boot-heel region of New Mexico, an integrated study focused on gravity, remote sens-
ing, and geologic data was undertaken. The basin structure delineated shows that continuity of major structures
between the U.S. and Mexico is limited and that few areas in border region of Mexico are underlain by deep
basins. We have delineated a new feature that we have named the El Parabien basin, and a smaller feature to the
east that Mexican workers call the Conejo Medanos basin. There is a series of gravity highs that connect the East
Potrillo Mountains, Sierra de Sapello, Sierra Samalayuca, and Sierra de Presidio. The trend and relative conti-
nuity of this anomaly suggest that it correlates with an older structure that played a role in the development of

subsequent Laramide and rift structures.

INTRODUCTION

The State of Chihuahua, the largest state in the Mexican Republic,
borders New Mexico and west Texas and the border regions of the three
states have a shared geologic history. It is clear that we cannot fully
understand the geological evolution and natural resources of the border
region without understanding the structure and evolution of Chihuahua.
There have been a number of geologic studies of the scattered outcrops
of pre-Cenozoic rocks in the border region of Chihuahua, and Dyer
(1988) compiled a bibliography of these studies. In this study, we pres-
ent new gravity data and an integrated analysis of basement structure in
the border region between El Paso, Texas and Columbus, New Mexico.

GEOLOGIC SETTING

Outcrops and penetrations of the Precambrian basement of the State
of Chihuahua are rare, but the area seems clearly to be part of the North
American craton (Denison et al., 1970; Campa and Coney, 1983; Bally,
1989). In Mexico, the closest outcrop to the study area is in the Sierra
del Cuervo (Blount, 1983) just north of Chihuahua City (Fig. 1). Other
Precambrian rocks in Chihuahua have been encountered in PEMEX
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exploratory wells. For example, the Chinos-1 well encountered an
orthogneiss at 4411 m (Fig. 1). The Moyotes-1 well, located 50 km
southwest of Ciudad Juarez encountered a gneiss at 4810 m (Figure 1).
The granite-gneiss encountered by this well was dated by the rubidium-
strontium method at 890 + 32 Ma (Thompson et al., 1978). The whole
pre-Permian Paleozoic section is missing in this well.

At the beginning of the Paleozoic, northern Chihuahua was near the
margin of the North American craton (Stewart, 1988), and as in adja-
cent New Mexico and Texas, epeirogenic subsidence characterized
much of the Paleozoic era. The breaks in sedimentation, particularly
during the Silurian, Mississippian, and Pennsylvanian, are striking in
northern Chihuahua. The ancestral Rocky Mountains orogeny and
development of the Pedregosa and Orogrande basins (Fig. 1) began in
the late Mississippian. The Pedregosa basin is flanked to the northeast
by the Diablo platform and Florida-Moyotes uplift and to the southwest
by the Bavispe platform, and connected with the Orogrande basin by a
north—south-trending corridor (Tovar and Valencia, 1974; Ross and
Ross, 1986). In northern Chihuahua, Paleozoic marine sedimentary
rocks are known only from well data and a few outcrops (Thompson et
al., 1978). Rocks that are of early Paleozoic age have been identified at
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Figure 1. Index map of the border region of
New Mexico, Chihuahua, and west Texas.
PG, Placer de Guadalupe; SE, Sierra de
Enmedio; SP, Sierra de Palomas; SC, Sierra

28 del Cuervo; SS, Sierra de Samalayuca.
Shaded area is approximate extent of the
Chihuahua trough.






