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INTRODUCTION

The spectacular gaclogic structures in the State
of Coahuila (Figs. 1-3 and Plate A, In pockel) have
provided a fascinating structural and stratigraphic
laboratory for geclogic studies during this century
which have had broad implications in
Junderstanding the regional slratigraphy and
tectonics of northern Meaxico. Pioneer studigs in
Coahuila ware conducied by Burckhardl {1306,
1930), Baker {1934, 1941, a, b}, Bose (1923) and
Cavins (1927). Subsequently, investigations by the
faculty of the University of Michigan, fed by L.B.
Kellum, completed basic reconnaissance and laid
the foundation upon which all later workers have
nuilt. Some of thair more significant contribulions
were by Kellum {1936). Kellum el al. (1936), Imiay

(1936, 1937, 1938 and 1843)"and Kelly (1938).
During the fifties. and after ceiebration of the
Internationa!l Geological Congress in Mexico City.
several remarkable papers mniegrated all previous
work with extensive addiional myeshigalions 10
Coahurla and adjacent slales la provide {for the first
wme) a regional overview of the tecionics and
stratigraphy of northern Mexico. Two of the most
important of these are Ithe pulstanding
investigations of Humphrey {1956) and De Cserna
(1956} Since then there have been many add:tional
oublications on ihe geology of Coanuila which
orowvided information uselul i refining teciomc
interpretations; emong these are the papers of
Alvarez (1958), Murray (1958), Weidie and Murray
(1961}, Wollteben and Murray (1959), Diaz {1961},
Guzman and De Cserna (1983), King (1969).
Gonzalez {1976). and Tardy (1973 and 1980).

tra

Several of the papers cifed above. and a great
amount of work not noled herz.are unpublished
reports in the [Hes of several Mexican institutions
which generaity do nol recenve the credit they are
due for contributions by their geologists 10 the
geolegy of thisregion. Fourof theseinstitutions are:
Petrolens Mexicanos, [nstitule Mexicano del
Petrolec. Consejo de Recursos Minarates. and thg
lnstiuio e Geologia de la UM A M

COAHUILA TECTONIC PROVINGES

The teclonic subdivision af northern Mexico
currently used by most workers isthat of Humpirey
{1956), who recognized lhe snhimate relalionsn:n
beiv:cen the present day gecemorphology of the ares
and structural and tectonic patierns. He divided Lhe
area into nine different tectono-g2omorpnologr:
provinces (Humphrey, op.cit p o 251 Tacions
subdivision used in this paperis based ¢ ol
of Humghrey but, in view of more recent data, has
peen revised as follows:

1. The Sierra Madre Transverse Folded Bel
2. The Parras Basin

3. The Coahuila Platform

4. The Coahuila Folded Bell
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The Coahulla Texas-Craton
The Basin and Range
1 THE SIERRA MANRE TRANSVERSE FOLDED

BELT
This ieclonic province s @ very COnspicuous.
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Figure 1. — LANDSAT image of the southwestermn
portion of the State of Coahuila, showing the
position of the San Marcos Fault which separates
the Coahuila Folded Belt from the Coahuila
Platform. The structures numbered in thisimage are
as foliows: 1. El Diablo Anticline, 2. Sierra de la
Campana, 3. Sierra de Tlahustilo, 4. Sierra Las
Delicias, 5. Sierra de los Alamitos, 6. La Fraqua
Anticline, 7, San Marcos Anticline, 8. Barril Vigjo
Anticline, 9. Aqua Chiquita Anticline, 10, Menchaca

Anticline, 11. Padiila Anticling, 12. La Mula Anticline

and 13, Sierra de La Madera Anticline.
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From La Babra Valley the fauit conlinues toward the
southeast (Fig. 2), more or less parallet to the
Sabinas-Salado River, which may be a faull
conirolied drainage system,

The scuthern left-lateral fault that abruptly
separates the Coahuila Folded Belt from the
Coahuila Platform, {(Fig. 1, 3, and Plate A) is heremn
named the San Marcos Fault from the Sierra de San
Marcos. This fault has been considered by
geologists of Pemex (unpublished manuscripts) as
an overthrust; however, recent fieid work and
interpretation of LANDSAT images by the author
{Fig. 1 and 3) has demonsirated that it is a
transcurrent fault, Many folds are practically cut in
hall by the fault. and the left-lateral direction of
offset is clearly evidgent on the photograph (Fig. 3).

5. THE COAHUILA-TEXAS CRATON

This area is iocated in the northern most part of
the State of Coahuila (Fig. 2, Plate A). As with the
Coahuila Plattorm, the structures of this provinca
consist of broad, gentle, folds generally oriented
NW-SE. Among these folds are the Serrania del
Burro Antictinorium, the Agua Verde Anticline, the
Trevino-Chupadero Anticline (Salado Arch)and the
Peyotes Anticline {Plate A). Humphrey (1958, p. 25)
applied the name Sierras Tamaulipecas to this area
and included the Sierra de Tamaulipas, The Sierra
de San Carlas, the Sierra de Picachos and other
mountain ranges that roughly coincide with the

Upper Jurassic paleogeographic feature known as.

the Tamaulipas Peninsula (Smith, 1881, Fig. 1}

The basement rocks of the Ceahuila-Texas
Craton, within the State of Coahuila, are composed
of Upoper Paleozoic metamorphic rocks {Flawn and
Maxwell 1958} which are apparently related to ihe
interior portion of ihe Marathon-Ouachits
Geosyncline. Overlying these metamorphic rocks
there is a 2000 meter {6500 feet) thick sequence of
snaliow water, Lower and Upper Cretaceous
limestone and shale. These sediments have been
studied in detail by Smith (1970}

6. THE BASIN AND RANGE PROVINCE

This province is iccated in the northwestern
corner of the State of Coahuila, immediately south
of the Big Bend region of Texas, and is a narrow
southeastern extension of the Basin and Range
province of western United States and northern
Mexico. The most distinclive characterstic of this
area is the presence of numerous tertigry normal
faults that generally paraltel but in some cases cut
pre-existing Laramide structures, Most of these
faults are oriented NW-8SE, with verticai
displacement of up tc several hundred meters.
Examples of these faults are the Sierra def Carmen
and Santa Elena fauits (Plate A} which bound 2

broad graben localed scuth of the Big Bend o

Texas.

OROGENIC HISTORY

At the end of Lhe Cretaceous and beginning of the
Tertiary. the Coahuila area began to experigncs
tectonic deformation retaled to the Laramude
Orogeny. As suggested by Humphrey (1956, p. 25°
tha degree of deformation in Mesozoic sediments
was largely controlled by the position of Uppe:
Jurassic paleogeographic elements. Thus, ths
argas of greater Cretaceous downwarping such &«
the Sabnas Guif and the Mexican Geosynling, wers
slrongly deformed and correspond 1o the structura:
wells of the Coahuila Folded Belt and the Sierrs
Madre Transverse Foided Bell. At the same time the
sediments overlying the Upper Jurassic Coahutlz
and Tamaulipas Peninsulas, which partiall
correspond to the Coahuila-Texas Craton and (he
Coahuitla Platform  structural provinces of hir
paper, were weakly deformed inte a saries of broad
dome-like structures suggesting tha!l thsz
compressive forces of the Laramide Orogeny were
partially absorbed by the basement rocks of thess

positive elements. _
The arientation of the structural axes of most of

the structures in the Coahulla area, except thosa of
the Sierra Madre, suggest thal the compressive
‘nroes acted from southwest to northeast. In the
case of the Coahuiia Folded Belt, the orientation ¢f
structural axes (Plate A), agreas fairly well with this
interpretation. Humphrey {1956, p. 29) suggesied
that the gompressive [orces responsibie for the
deformation may have been from opposer
movements of the Coahuila and Tamaulipzs
Peninsula, or weare ftransmilted through thz
hasements rocks of the Coanuila Peninsula. Neithe:
of these mechanisms seems probable but no
alternative mechanism has been proposed 1o dale.

It is suggested here that the compressive stross
responsible for deformation of the Coahuila Folded
Bell was a consequence of northwest-southeas!
shearing between the Coahuia-Texas Graton and
the Coahuila Platform. This mechanism wouid
nroduce the southwesi-northeast COMpression
necessary to account for the Coahuiia Folded Beli.
and the La Babiaand San Marcos teft-lateral wrench
fauits which bound the foid belt on the north and
south The southwest direcled folds and thrusts -
the wesl and south portions of the bell also it this
siress patternand were made gasierby the presencs
of the Lower Crataceous La Virgen evaporites which
provided a decollement surface.

in the case of the Sierra Madre Transverse Felder
Belt and ihe Parras Basin it is evident that the
compressive forces responsible for the folds in the




Figure 3 — LANDSAT image covering the area near
Monterrey, Nevo Leon, showing the position of the
San Marcos Fault, the arcuate anticlines of the
Sierra Madre Folded Belt (1), The structures of the
Parras Basin (2) and the anticlines of the Las Mitras
(3) Grutas de Garcia (4), Potreroc Chico (5) and
Minas Viejas (E),
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thick sequence of Upper Jurassic and Cretacecus
sediments. acted from north to south. developing a
series of light anticlines and synchines generally
overlurned toward the north These lolds are
wrapped argund the south margin of the Coahuila
Platfarm which acted as a resistant block. The
folding was accompanied by northward displaced
thrust faults. Tardy {1980, p. 25} considers that
these thrustfaulls are partofaregmnaE"nappe”lhat
sheared previous structures and moved along
Jurassic evaporites which acted as a decollement
surface.

The last teclonic episocde which occurred in the
area was the devéiopment of the normal faults
located in the northwestern corner of the Slate
(Basin and Range Province). These faults cut
previous structures and formed a series  of
independent blocks.
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