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Introduction to Special Section on the Rio Grande Rift

G. R. KELLER

Department of Geological Sciences, University of Texas at El Paso

With the aid of a Penrose Conference in 1974 and ari interna-
tional rift conference held in 1978 in Santa Fe, New Mexico, the
Rio Grande rift has become widely recognized as a major Ceno-
zoic continental rift zone. As a result of the 1978 Santa Fe meet-
ing, the American Geophysical ‘Uni‘on published a special
volume of papers concerned with the Rio Grande rift [Riecker,
1979], and the New Mexico Geological Society recently pub-
lished another volume focused on this rift [Baldridge et al.,
1984]. These volumes are a manifestation of the research activi-
ty which lead to the formation of the Rio Grande rift consorti-
um whose purpose is to foster rift-related research and
communication. This organization has spousored several spe-
cial sessions at geological and geophysical meetings and has
generally increased the awareness of this important feature. The
purpose of this special section is to present the results of the
considerable geophysical research conducted on this rift in re-
cent years. No attempt was made to focus the section, and no
effort was made to insure comprehensiveness in the subject mat-
ter covered. Thus, readers desiring more general background in-
formation should refer to Cordell 1978}, Riecker {1979} and
Baldridge et al. [1984].

One motivation for this volume was the fact that the results of
the 1981 Caldera and Rift Deep seismic Experiment (CAR-
DEX) were available. This cooperative experiment was spon-
sored by the National Science Foundation (University of Texas
at El Paso (UTEP) and Purdue University) and the Department
of Energy (Los Alamos National Laboratory (LANL)). In addi-
tion to UTEP, Purdue, and LANL, the Lunar and Planetary In-
stitute, New Mexico State University, the U.S. Geological
Survey, the University of Wyoming, Lawrence Livermore Na-
tional Laboratory, the University of Arizona, Texas Tech Uni-
versity, the University of Utah, the Air Force Weapons
Laboratory, and the Microgeophysics Corporation provided
manpower and/or equipment to help with this experiment.
Over 40 individuals participated in the field work. During this
experiment, a series of refraction/wide-angle reflection profiles
were recorded in the southern Rio Grande rift (Sinno et al.) and
an array of seismographs were deployed in and around the
Valles caldera (Olsen et al. and Ankeny et al.). Approximately
85 seismograph systems were used to record shots detonated at
White Sands Missile Range, the Nevada Test Site, and several
mining operations. In addition, eight shots were detonated as
part of this experiment.

The results of this experiment and the complimentary gravity
(Daggett et al.) and surface wave results (Sinno and Keller) pro-
vided a much improved picture of crustal structure in the south-
ern Rio Granderrift. The crustal thinning observed in the central
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portion of the rift extends to the south with a minimum crustal
thickness of about 26 km being found near El Paso, Texas. The-
se results suggest that the rift is associated with a crustal struc-
ture anomaly which is distinct from the anomaly associated
with the adjacent Basin and Range province. The Valles caldera
portion of this experiment (Olsen et al. and Ankeny et al.) estab-
lished the presence of a low-velocity body beneath this feature.

The tectonic history of the Rio Grande rift and models to ex-
plain its development are of much current interest, and recent
studies suggest that there have been two episodes of extension in
this rift. Aldrich et al. document the temporal variations in the
direction of extension which have occurred in the rift region as
well as the episodic nature of the associated volcanism. Henry
and Price address similar questions for the West Texas-northern
Chihuahua portion of the rift. Heat and uplift studies play an
important role in the development of tectonic models, and Rei-
ter et al. have added significantly to our knowledge of heat flow
in the southern rift, while Kelley and Duncan provide an analy-
sis of the uplift history of the northern rift. Morgan et al. pro-
pose a thermal/mechanical model which explains many of these
results.

The Socorro, New Mexico, area has received considerable re-
cent attention because of the geophysical evidence for a mid-
crustal magma chamber in the area. An analysis of surface wave
dispersion across the rift basin north of Socorro (Schlue et al.)
also suggests the presence of a midcrustal chamber. The studies
of Larsen et al. and Jaksha and Sanford attest to the continued
tectonic activity in these areas. The structural style of extension
in the Socorro is addressed in a reanalysis of COCORP data (de
Voogd et al.) and Wannamaker presents an analysis of electrical
conductivity as a function of water saturation which has impli-
cations for the detection of magma chambers by electrical mea-
surements.

Finally, the evolution of the Latir volcanic field in the north-
ernrift and its implications for the tectonic history of the region
are the subject of a paper by Lipman et al.
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