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GEOLOGIC HISTORY OF NEW MEXICO:  Teacher Resource Sheet

The geologic history of New Mexico is wonderfully diverse. Exposed within the state’s boundaries are Pre-
cambrian igneous and metamorphic rocks more than 1.5 billion years (b.y.) old, sedimentary strata repre-
senting each geologic period from Cambrian to Quaternary, and a variety of volcanic rocks erupted over 
the past 60 million years (m.y.) to within a few hundred years of the present. Study of these rocks and 
their relationships within the structural, tectonic, and geomorphic framework of New Mexico’s present 
landscapes has yielded much information on the geologic evolution of the state. Because of the complexi-
ties of New Mexico’s geology, however, only a brief outline of especially important aspects of the state’s 
geology can be presented here. Some additional details of New Mexico stratigraphy and structure may be 
found in the discussion of the state’s paleontology and young faulting elsewhere in this volume.

New Mexico’s Precambrian rocks are exposed predominantly in the cores of mountain ranges along the 
east side of the Rio Grande and in a few isolated ranges to the west, such as the Brazos, Nacimiento, Zuni, 
and Barros mountains. A wide variety of metamorphic and igneous rock types is present, with much local 
variation and many complex structures. In general the pattern seems to have been initial deposition and 
gradual burial of clastic sediments about 2 b.y. ago (probably at the edge of an ancient continent), ac-
companied by several episodes of extrusive volcanic activity, and followed by extensive regional folding, 
faulting, and metamorphism. Deformation and metamorphism wrought dramatic changes in the volcanic 
and sedimentary rocks: clastic sediments became contorted phyllites, schists, and quartzites, and the 
extrusive volcanics were transformed into sheared belts of felsites and amphibolites. Intrusion of gra-
nitic magmas overlapped the long-continuing tectonism and metamorphism, producing metamorphosed 
gneisses, in addition to large volumes of undeformed granite. Pegmatite dikes, representing final crystalli-
zation of magmas and containing beryl, lepidolite, tantalite, and other rare minerals, were injected locally 
into older granites, most notably at the Harding pegmatite mine near Dixon, and in the Petaca District of 
the Brazos Mountains.

These events appear to have begun earlier in 
northern New Mexico. Precambrian rocks in 
the Brazos, Taos, and Nacimiento mountains 
have been dated at 1.7 to 1.8 b.y., whereas 
the Precambrian cores of the Zuni, Manzano, 
Ladron, and Magdalena mountains are 1.3 to 
1.6 b.y. old, and the Sandia Granite is about 
1.45 b.y. old. Farther south, in the San Andres 
Mountains, Precambrian ages are 1.3 to 1.4 
b.y., and the Precambrian of the Franklin 
Mountains near El Paso is scarcely 1 b.y. old. 
As Precambrian metamorphic and igneous 
activity subsided, the landscapes began to be 
eroded, and, with the waxing and waning of Paleozoic seas across New Mexico, were in most areas eventu-
ally covered by Paleozoic sediments. Uplift during late Tertiary time, associated primarily with tectonic 
movement along the Rio Grande rift, has once again exposed some of these Precambrian rocks.

Sandia Mountains at Albuquerque, NM
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Through the Paleozoic Era most of the state was covered by vast shallow seas in which thick sequences of 
limestones, sandstones, and shales accumulated. The sedimentary record for the Cambrian through Devo-
nian periods is limited to the mountain ranges in the south-central and southwestern part of New Mexico; 
erosion of early and middle Paleozoic sediments in northern New Mexico occurred later in the Paleozoic. 
Through the Mississippian and Pennsylvanian periods, marine sediments were deposited in many parts 
of New Mexico. Renewed uplift in the Pennsylvanian created several large north-south trending islands 
that divided the northern seas, and by the beginning of the Permian these islands had coalesced into a 
landmass that shed great volumes of red clastic sediments, pushing the shoreline inexorably southward. 
These events corresponded temporally to the worldwide assembly of supercontinent Pangaea. In southern 
New Mexico the tropical seas in which the great Capitan Reef Complex grew persisted until nearly the end 
of the Permian, but eventually dwindled and vanished, leaving thick sequences of salt and potash over 
much of southeastern New Mexico.

Rocks of Triassic and 
Jurassic age are confined 
mainly to the northern 
half of the state and 
were deposited as rivers 
spread eroded sediments 
across vast continental 
plains toward oceans to 
the west. Colorful red, 
green, gray, brown, and 
white sandstones and 
shales of the Chinle and 
Morrison formations 
represent these periods in many parts of northern New Mexico.

By the last half of the Cretaceous period the seas had returned; 
New Mexico was on the western shoreline of a great shallow ocean 
that covered most of central North America. Numerous advances 
and retreats of the shoreline produced a great variety of marine 
and swampy facies. The classic sequence in the San Juan Basin is 
the best and most easily observed example, for these Cretaceous 
units are widely exposed today over much of the northwestern 
quarter of the state. Most of New Mexico’s coal deposits formed 
from the lush vegetation that existed in northwestern and north-
eastern New Mexico during this time. The sea retreated quickly 
out of the state at the close of the Cretaceous, the last time New 
Mexico would be covered by marine waters. About the same time, 
the Laramide orogeny, a profound mountain-building episode 
centered to the west of the state, intensified volcanic activity 
and uplift in the San Juan Mountains of southwestern Colorado 
and neighboring areas. Large volumes of clastic sediments were 
deposited by rivers across much of New Mexico, concentrating in 
structural depressions such as the San Juan and Raton basins. 
Local and sporadic volcanic and igneous activity also characterized 
some parts of New Mexico during the early Tertiary; the internal 
parts of these volcanic systems are now exposed as stocks and 
dikes mainly in southwestern New Mexico.
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Beginning about 40 m.y. ago, much of southwestern and central New Mexico was subjected to an enor-
mous explosion of volcanic activity that lasted about 20 m.y. before subsiding. Great thicknesses of 
ash-flow tuffs, along with andesite, rhyolite, and basalt flows, originated from gigantic volcanic cauldrons 
(some more than 50 km in diameter) as a consequence of complex interactions between two colliding 
lithospheric plates along the western coast of North America. Many of the cauldrons are not obvious in 
the present landscape, having been obscured by subsequent geologic events, but they form the cores of 
some of the most conspicuous topographic features of southwestern New Mexico, such as the Mogollon-
Datil plateau, Black Range, and Organ, Magdalena, San Mateo, and Peloncillo mountains.

Hydrothermal fluids associated with this volcanism produced some 
of New Mexico’s most important metallic resources. Other large 
volcanic masses in central New Mexico (e.g., Sierra Blanca and the 
Capitan and Ortiz mountains) formed about this time, which also 
witnessed the final uplift of the Sangre de Cristo Mountains. Locally, 
the eroded necks of isolated volcanos which formed in the middle 
Tertiary, such as Shiprock, still project above the modern land-
scape.

Continued crustal instability, chiefly extension, was also respon-
sible for initiating, about 30  m.y. ago, the Rio Grande rift, a great 
north-trending structural depression that bisects the state.  Along 
the eastern edge of the rift, fault blocks have been uplifted gradu-
ally to form a line of prominent mountain ranges, and the basins 
within the rift have accumulated thousands of meters of Miocene to 
Recent sediments. Continued evolution of the rift has also assured a 
strong igneous imprint on the geologic history of western and cen-
tral New Mexico. In the Jemez Mountains, volcanism began about 10 
m.y. ago, producing a series of basaltic and rhyolitic flows. As the 
magma chamber underlying the area became depleted, explosive 
eruptions beginning about 1.4 m.y. ago spread ash-flow tuffs and 
pumice across the Bandelier area, and scattered 
ash as far east as Kansas. Collapse subsequent to 
these eruptions created the Valles Caldera, with a 
diameter of 22 km, one of the largest in the world. 
After caldera collapse, magma continued to be 
extruded until a few tens of thousands of years ago. 
Extensive volcanism also began in northeastern 
New Mexico about 8 m.y. ago and left more than 100 
cones as well as widespread lava flows covering 
more than a quarter of Union and Colfax counties. 
Volcanic activity continued here until about 4,500 
years ago, and some of the youngest volcanos, such 
as Capulin, are virtually intact.

In west-central New Mexico the Mt. Taylor volcanic  field flourished from about 3.5 to 2 m.y. ago; Mt. Taylor 
itself was built up over more than a million years of intermittent activity. The larger Zuni-Bandera field 
southwest of Grants is an enormous area of malpais and volcanic cones that originated about 1.5 m.y. ago, 
and lava extrusion has continued nearly to the present. The McCarty’s flow is one of the most voluminous 
volcanic flows in the world that has occurred in historical times; its eruption about A.D. 1300 has been 
recorded in Native American stories. 
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Valles Caldera, Jemez Mountains, NM
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The extensive malpais near Carrizozo is not much older 
(perhaps 1,000-1,500 years old).

Within about the past million years significant volcanic 
activity has also occurred southwest of Las Cruces and 
in several places along the west side of the Rio Grande 
in the Albuquerque area. The Albuquerque volcanos 
and related structures are between 150 and 200 thou-
sand years old.

During the late Tertiary and Quaternary periods, sedi-
ments continued to be deposited in all parts of the 
state. The surface of the High Plains of eastern New 
Mexico is of this age, and thick Pleistocene sedimen-
tary deposits have built up along the Rio Grande and 
many other rivers within the state. Erosion and deposi-
tion proceed rapidly compared to most other geologic 
processes, and many of the most conspicuous features 
of the present landscape—from the familiar desert 
mesas and buttes to the intricately dissected badlands 
of northwest and central New Mexico to the windblown 
gypsum dunes of White Sands—are all the result of 
very recent geologic processes.

Barry S. Kues and Jonathan F. Callender 
 
(Adapted from New Mexico In Maps, 2nd ed., Jerry L. Williams, ed., University of New Mexico Press, 
Albuquerque, 1986, pp. 2, 4)

 

Malpais near Grants, NM

Rio Grande valley from Taos Junction, NM
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Plant on dunes at White Sands, NM
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