
Geologic maps are the basic tool of the geologist’s trade. They combine our
knowledge from field observations of the fundamental geologic elements

(bedrock, soils, landforms, and their structural relationships to one another) with
interpretations about their age and origin into a two-dimensional framework.
Such maps describe the geologic environment around us, and they allow us to
predict how natural systems are likely to behave. A knowledge of subsurface
geology and structure, for example, allows us to predict how pumping water
from an aquifer may cause land subsidence and accompanying damage to build-
ings. Geologic information is important to government and private industry for a
variety of environmental and economic applications, including:
• exploration and development (of ground water, industrial minerals, metallic

GEOLOGIC MAPPING IN

NEW MEXICOWe have a new name!  As of June 15,
2001, our name has changed from

the New Mexico Bureau of Mines and
Mineral Resources to the New Mexico
Bureau of Geology and Mineral
Resources. Although this makes our
already unwieldy name even longer, we
feel it’s a good change, and worth the
trouble. Our new name more fairly
reflects the state’s changing geologic
needs, and the corresponding changes
that have occurred in our organization
since our founding in 1927. 

At that time mining was by far the
most dominant geologic activity in the
state. Many other geologic needs and dis-
ciplines (mapping, geohydrology, geolog-
ic hazards investigations) were either
poorly defined or non-existent.  That has
certainly changed in the subsequent 74
years. The changes in our mandated tasks
reflect the present-day realities in which
we serve effectively as New Mexico’s state
geological survey. Mining continues to
play an important role in the state’s econ-
omy, and we’re proud of our long associ-
ation with the mines and mining history
of the state. Nonetheless, we want to
avoid confusion with those state agencies
with regulatory responsibilities. We con-
tinue to support the mining industry in
New Mexico, but much of our effort
today is directed to baseline geologic
mapping, water-resource investigations,
energy-related research and data archiv-
ing, and our ongoing mineral resource
studies. 

Our mission continues to be one of
service, outreach, research, and educa-
tion. We are proud of what we do for
New Mexico, and we feel that inclusion
of the word “Geology” in our name more
adequately conveys the scope of our cur-
rent and future activities. We hope to
continue to respond to the

Continued on page 5
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A section of the Placitas quadrangle north of Albuquerque
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minerals, oil and gas, coal, etc.);
• environmental consulting (pollution

prevention, site cleanup, and indus-
trial issues);

• hazard prevention and protection
(landslides, earthquakes, soil stability,
mine subsidence, sinkholes, volcanic
eruptions, and floods);

• engineering applications (buildings
and foundations, roads, pipelines,
dams, utilities, and railroads);

• city planning (zoning decisions, land-
scape planning, and building codes);

• regional planning (water, transporta-
tion, waste disposal, and industrial
permits);

• property valuation (land acquisition,
property tax assessment, etc.).

WH A T DO GEOLOGIC MA P S

TE L L US?
Geology is the study
of planet Earth: the
materials that com-
pose the planet, the
processes that shape
these materials, the
structures and land-
scape that result
from those process-
es, and the history of
our planet. Geologic
maps contain infor-
mation on all of
these topics.

Earth Materials 
The rocks and miner-
als that we depend
on for raw materials
have evolved over
millions, even bil-
lions, of years. But
we are likely to take
them for granted,
without notice of
their origins or the consequences of their
use. Geologic maps tell us what materials
are exposed on the surface (including
commercially valuable materials such as
gravel, building stone, and pumice) and
offer us clues to the location of buried
resources (such as oil and gas, copper,
and ground water). However, the mining
of any such material comes with costs.
Some costs are tangible (such as the mar-
ket price), others are intangible (such as
pollution, human health problems, habi-
tat loss, and the ultimate costs to our
society of the consumption of non-
renewable resources). Geologic maps are
a principal source of information on the
environmental consequences of the

exploration for and extraction of
resources.

Geologic Processes
Geologic processes affect our lives,
sometimes in unforeseen and catastroph-
ic ways. Some processes produce instan-
taneous, dramatic impacts that can result
in loss of life and property. Floods, land-
slides, earthquakes, and volcanic erup-
tions are all facts of life in New Mexico.
Other processes—like erosion—are less
dramatic, but their long-term impacts can
be substantial. Erosion, land subsidence,
siltation of waterways, drought, and the
contamination of ground-water supplies
are all potential consequences of ongo-
ing geologic processes. Human activities
have profoundly affected the rates and
severities of most of these natural
processes, and geologic maps are our

first line of defense in evaluating those
effects.

Geologic Structures
The processes outlined above produce a
wide variety of structures, such as folds,
fractures, and faults—fractures in the
Earth’s surface along which movement
has occurred. Some of these structures
have far-reaching impacts on our lives.
Active faults, such as the San Andreas
fault in California, have enormous
destructive potential. In New Mexico,
faults are less of a hazard, but moderate
quakes have damaged buildings in
Albuquerque, Socorro, and elsewhere.
And the potential for earthquakes in our

future is very real.
A more subtle but profound conse-

quence of faults in New Mexico is the
dramatic effect they have on the distribu-
tion of ground water throughout the
state, including the Albuquerque Basin. In
places where water is pumped from
bedrock, fractures in the rock actually
control the productivity of wells.
Geologic maps show the surface expres-
sions of such structures and allow geolo-
gists to project these structures below the
surface of the ground. All of this con-
tributes to our understanding of ground-
water movement, regionally and locally. 

Geologic History
The landscapes that shape our communi-
ties and our lives have evolved over mil-
lions of years. Through careful study, we
can use our knowledge of Earth’s materi-

als, structures, and
processes to un-
derstand the geolog-
ic history of our plan-
et, and to forecast
future geologic sce-
narios. We can look
at any New Mexico
landscape and deter-
mine how and when
it formed. More im-
portantly, we can
predict the environ-
mental response to
our own activities as
well as natural pro-
cesses. For example,
we can begin to
understand how a
river will respond to
damming; we can
attempt to forecast
the eruption of a vol-
cano; or we can pre-
dict how road con-

struction might trigger landslides.

TH E COSTS O F MAPPING—
A N D T H E REWARDS

Geologic mapping is a challenging and
time-consuming activity. Field geologists
must be masters of many trades.
Physically fit and willing to walk New
Mexico’s mountains and valleys, they
often endure extremes of heat and cold,
biting insects, rattlesnakes, and fierce
winds and storms. Field geologists must
be familiar with all types of rocks, miner-
als, deposits, and structures. They must
be adept at translating topographic maps
and aerial photographs into physical land-
scapes. The ability to visualize the three-
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dimensional geology beneath the sur-
face is enormously important. Geologists
must be able to integrate a variety of
laboratory techniques into their field
geology, often providing the support for
interpretations made in the field. And
they must be able to synthesize all of
their observations into a realistic geolog-
ic history. 

In New Mexico, the typical cost of
producing a single geologic quadrangle
map (which covers an area of about 60
square miles) ranges from $15,000 to
$30,000, depending on the geologic
complexity of the area and the specific
objectives. Most of the cost is labor;
other costs include travel, laboratory
analyses, supplies (such as maps and air
photos), and cartography: the final draft-
ing of the data and interpretations on to
a two-dimensional piece of paper. A typi-
cal quadrangle will take two to four
months to map.

However, geologic maps can pro-
vide immediate economic benefits. In
New Mexico, those benefits add up to
many millions of dollars saved. Without
correct geologic information, exploration
efforts have lower success rates, costly
engineering errors can be made, and the
cost of any project is likely to be greatly
increased. And high-quality maps made
by objective scientists also have impor-
tant values that are less tangible. In partic-
ular, users of geologic maps find that the
quality of their work is enhanced and the
credibility of their findings is increased.
And for those who simply like to spend
time outdoors, a geologic map offers
some knowledge of the landscape and 
the geology beneath one’s feet, which 
can greatly enhance that experience.

NE W MEXICO’S
GEOLOGIC MAPPING PROGRAM

Of the 121,667 square miles of land in
New Mexico, less than twenty percent
has been geologically mapped at the
standard scale of 1:24,000 (1 inch =
2,000 feet). But the New Mexico Bureau
of Geology and Mineral Resources
(NMBGMR) is involved in a statewide
effort to remedy that. We are in the ninth
year of a project designed to rapidly pro-
duce and distribute state-of-the-art,
detailed geologic quadrangle maps of
select areas of the state. Our geologic
mapping program, known as STATEMAP,
is partly funded by the National Cooper-
ative Geologic Mapping Program, a feder-
al program administered through the U.S.
Geological Survey (USGS). New Mexico
is the most successful state survey com-
peting for STATEMAP funds in the coun-
try. By June 2002, we will have mapped
60 quadrangles (approximately 3,600

square miles), mostly along the Rio
Grande watershed from Taos to Socorro.
To date, the bureau has received a total
of $1,165,087 from the USGS, the most
of any state in the nation. The program is
a matching-funds program; bureaumatch-
es all federal monies dollar-for-dollar.

Our program is cooperative in the
broadest sense. Mapping priorities are
set annually by a State Geologic Mapping
Advisory Board composed of 35 hydrolo-
gists, geologists, and planners from fed-
eral, tribal, state, local, and private agen-
cies and organizations. The quadrangles

are selected based on their potential to
provide essential geologic data to plan-
ners, engineers, geologists, and hydrolo-
gists. The program also represents a coop-
erative effort between NMBGMR geolo-
gists, university faculty and students, pri-
vate sector consultants, and the Geologic
Division of the USGS. The mapping pro-
duces mutually beneficial interactions
with a great variety of New Mexican enti-
ties including the Indian tribes, Kirtland
Air Force Base, the national laboratories,
the cities of Albuquerque, Santa Fe, and
Taos, county governments, ranchers, state
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The New Mexico Bureau of Geology and
Mineral Resources has a long and distin-

guished publishing history, one that actually
predates our formal establishment in 1927.
Our first bulletin was published in 1915
under the auspices of the Mineral Resources
Survey of the New Mexico State School of
Mines. Building upon that history, we are
expanding the scope of our publishing pro-
gram. In addition to our vigorous series of
memoirs, bulletins, maps, and circulars, we
are producing publications that we hope will
have a broader appeal, reaching out to both
the geologic community and the people of
New Mexico. In doing so, we will be meeting
the challenges that all publishers face in the
twenty-first century: new printing technolo-
gies, changing economic models, the world of
electronic books, Web publishing, and the
ever-changing face of the publishing business. 

Our Scenic Trip series made its debut in
1953. These books, with their regional, field-
oriented approach to New Mexico geology,
have been our best-selling and most popular
titles. We are redesigning the series and giving
it a fresh look, one that will carry it well into
the twenty-first century. The first in the
revised series will be a guide to the
Albuquerque area by Paul Bauer, Richard P.
Lozinsky, and Carol Condie. Once the new
series is off the ground, we anticipate new
Scenic Trips to the High Plains of northeastern
New Mexico, Cimarron Country, the Gila
Wilderness, and elsewhere. 

Working in cooperation with the National
Park Service, New Mexico State Parks, and
other land-management agencies, we plan to
produce two volumes on the geology of New
Mexico’s parks and monuments. Written for a
general audience and produced in full color,
these books will serve as popular but authori-
tative guides to some of the most significant

geologic landscapes in New
Mexico. We also hope to pro-
duce two posters in the coming
year: one on the minerals of
New Mexico, produced in coop-
eration with the Mining and
Minerals Division of New
Mexico’s Energy, Minerals and
Natural Resources Department,
and one on earthquake hazards
of New Mexico.

A new series for the bureau, the Decision-
Makers Field Guide series, made its appear-
ance this year, following the Decision-Makers
Field Conference to the Santa Fe region in
May (see Bureau News, page 5). We antici-
pate producing one of these field guides each
year or so. Also appearing this summer is
Resource Map 21, Silver and Gold in New
Mexico by Virginia T. McLemore. This is a
fully updated version of RM-15, Silver and
gold occurrences in New Mexico and is due out
this month.

We currently publish three periodicals. In
addition to the one that you hold in your
hand, we publish New Mexico Geology quar-
terly (available by subscription), and Lite
Geology twice a year (fall and spring; available
gratis to New Mexico educators). Earth
Matters is published twice a year and is avail-
able upon request. 

After many years of work by many people,
our new state geologic map of New Mexico
(1:500,000) is undergoing final revisions.
Working in close cooperation with the U.S.
Geological Survey, we hope to have this pub-
lished early in the coming year. Other print
publications currently in production include:
Circular 208, Latest Pennsylvanian and earliest

Permian fusulinid biostratigraphy, Robledo
Mountains and adjacent ranges, south-central
New Mexico by Gregory P. Wahlman and

William E. King.
Circular 210, Earthquake catalogs for New

Mexico and bordering areas, 1869–1998 by
Allan Sanford et al.

Resource Map 25, New Mexico’s young faults
and historic earthquakes by Michael
Machette et al.

Bulletin 160, Tectonics, geochronology and vol-
canism in the southern Rocky Mountains and
the Rio Grande rift, edited by Steve Cather
et al.
Many reprints of older publications are

now being made available on CD ROM, and
we are continuing to explore publishing on
the Web. As always, many of our maps and
other publications are available as open-file
reports. 

All of these are accomplished through the
dedicated efforts of our publishing staff and
with the support of the entire bureau. It is
only one of the ways in which we fulfill our
mission to the people of New Mexico, and we
hope you will avail yourself of its resources. A
complete list of our publications is available
upon request or may be viewed at our Web
site  (http://geoinfo.nmt.edu ).

water agencies, and federal land-man-
agement agencies.

Much of the success of
STATEMAP is due to the requirement
that maps be designed to address crit-
ical societal and/or scientific prob-
lems. In New Mexico, recent con-
cerns about water quality, water avail-
ability, geologic hazards (earthquakes,
floods, unstable soils), mineral
resources, transportation, and envi-
ronmental problems throughout the
Rio Grande corridor have illustrated
the importance of modern, detailed
geologic data. New geologic quadran-
gle maps are being used to support a
great variety of environmental, hydro-
logic, and resource-related work. A
few recent projects include a hydro-
geologic investigation of the Albu-
querque Basin aquifer (in cooperation
with the U.S. Geological Survey), a

hydrogeologic study and water-
resource assessment in the Placitas
area for Sandoval County, a hydroge-
ologic study of the Taos Valley, and
subsidence and aquifer-consolidation
modeling in the Albuquerque area.
Geologic maps are also the primary
source of information on the state’s
aggregate resources (sand, gravel, and
crushed stone). Geologic maps are
especially important to those using
these resources. Aggregates are need-
ed everywhere that construction
occurs (including road-building proj-
ects), and the cost of locating and
transporting such materials must be
minimized if their use is to be eco-
nomically feasible. In short, an under-
standing of the distribution of geolog-
ic materials and structures is vital to
many aspects of our state’s economy
and well-being. The only way to pro-

vide such information is through the
production of detailed, field-based
geologic maps and derivative
research. In a very real sense, geolog-
ic mapping efforts serve us all.

Our program has received wide-
spread support and acclaim from
political leaders, government agency
scientists, university professors, pro-
fessional hydrologists and engineers,
water planners, and others. One of
the basic conclusions of scientists
involved in the production and use of
geologic maps has been that the
value of geologic maps endures. In
addition to their immediate value,
there will always be unexpected
future benefits from the investment
we make in good science today.

—Paul Bauer, Manager, 
Geologic Mapping Program

...a long 
and

distinguished
publishing

history...
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Decision-Makers Field
Conference, May 2001

The bureau has joined with several
state and local governmental agen-

cies and organizations to conduct a
series of annual field conferences for
influential New Mexico decision mak-
ers. These conferences bring together a
mix of state and local political leaders,
agency heads, and private citizens to
examine a wide range of geologic,
hydrologic, and environmental issues
that affect the future of New Mexico
and its citizens.

The purpose is to present decision
makers with the opportunity to learn
first-hand about geological problems,
opportunities, and solutions from some
of the state's top experts. They also pro-
vide a chance to see the sites involved in
legislative concerns and to hear bal-
anced opinions regarding current scien-
tific knowledge of these matters.
Finally, they are an opportunity for
state agencies and allied groups to
demonstrate their ability to work coop-
eratively and with real-world issues. 

This year’s conference in Santa Fe
was a resounding success. With over 30
participants from various branches of
government, industry, academia, and
the media, the focus was on Water,
Watersheds, and Land Use in New
Mexico: Impacts of Population Growth on
Natural Resources. Over the course of 3
days, more than 50 speakers addressed
issues related to watershed and river
management, environmental and eco-
nomic impacts of catastrophic wildfires,
river and watershed restoration, water
availability and quality, ground-water
development and administration, rural
and urban land use issues, and geologic
hazards. While bureau staff served as
the principal organizers, the conference
was very much a cooperative endeavor.
Supporting organizations and agencies
included the McCune Charitable
Foundation, the New Mexico Energy,

Minerals and Natural Resources De-
partment, Los Alamos National Labora-
tory, the New Mexico Office of the
State Engineer, the New Mexico Inter-
state Stream Commission, the New
Mexico Environment Department, and
the U.S. Forest Service. The first of
many annual field conferences directed
at New Mexico decision makers, this
year’s conference set a high standard.
We gratefully acknowledge the enthusi-
astic participation of those who attend-
ed, and of all who were involved in the
organization and planning of this event.
This year’s Decision-Makers Field
Guide has been published and is avail-
able to the public through our publica-
tions office (see page 6).

Rockin' Around New Mexico

The fifth annual Rockin' Around
New Mexico, a summer geology

workshop for teachers, was held June
25–27 on the campus of New Mexico
Tech. This workshop in support of
Earth Science education in New Mexico
is financed by a consortium of state
agencies and private industry. Thirty-
one teachers from throughout the state
came to learn about rocks and minerals,
earthquakes and faults, mining, maps,
and fossils. 

Teachers who attended the workshop
received a variety of teaching tools to
support the various curricula presented.
Funding was provided in part by the
New Mexico Earthquake Program
administered through the New Mexico
Department of Public Safety. New
Mexico Bureau of Geology and Mineral
Resources, BHP Minerals, and New
Mexico Bureau of Mine Inspection pro-
vided coordination and instructor sup-
port. BHP Minerals,  Phelps Dodge,
and Tasa Graphic Arts provided meals
and other curriculum materials. 

Next year’s Rockin' Around New
Mexico 2002 will be held in Farming-
ton. For more information, contact

BBUURREEAAUU NNEEWWSS

growing—and changing—needs of the
people of New Mexico.

One other comment: The articles
published in New Mexico Earth Matters
are really editorials that reflect the opin-
ions of their authors on important geo-
science issues in New Mexico. As such,
they represent a deviation from the
impartial scientific investigations we nor-

mally conduct. Please accept them as
such, and look to our technical publica-
tions for the balanced science you have
come to expect from us.

—Peter Scholle
Director and State Geologist

New Mexico Bureau of Geology
and Mineral Resources
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DECISION-MAKERS FIELD GUIDE 1—Water, Watersheds, and Land
Use in New Mexico: Impacts of Population Growth on Natural
Resources—Santa Fe Region, edited by Peggy S. Johnson, 2001, 160
pages, 13 tables, 37 illustrations, 44 color photographs, and 34 page-
size maps. $15.00 plus $2.50 for shipping and handling.

This volume was produced to
accompany the first annual
New Mexico Decision-Makers
Field Conference held in Santa
Fe, May 2001. It offers the
public at large important refer-
ence material for the natural-
resource public-policy ques-
tions that confront state and
local governments. Authors,
who are among the most tech-
nically knowledgeable in the
Southwest, present current,
accurate, and unbiased infor-
mation in a collection of 55
short articles that answer
water- and resource-manage-
ment questions.

RESOURCE MAP 21—Silver
and Gold in New Mexico,
by Virginia T. McLemore,
2001, 62 pages, 13 tables, 5
illustrations, and 1 oversize
map, scale 1:1,000,000.
$12.95 plus $2.50 for ship-
ping and handling.
More than 3.2 million ounces
of gold worth more than $393
million and 117 million
ounces of silver worth more
than $252 million have been
produced in New Mexico
between 1848 and 2000 from
163 mining districts and
other geographic locations
throughout the state. Pro-

duction from most districts has been small; however, 14 districts pro-
duced more than 3,000,000 ounces of silver and 10 districts have pro-
duced more than 150,000 ounces of gold. All 163 mining districts are
described in the text and located on the 24" x 29" map. The text also
describes the classification of silver- and gold-bearing deposits into 14

New Mexico Institute of Mining &
Technology

801 Leroy Place
Socorro, New Mexico 87801-4796
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NEW MEXICO GEOLOGY, a quarterly journal for regional research and
service directed to the New Mexico geoscience community. 1-year
subscription, $10.00; 2-year subscription, $18.00; single issues, $2.50.

This year New Mexico Geology began its 23rd season with dazzling
full-color covers that show where geologists work. New Mexico
Geology continues to publish peer-reviewed research papers, shorter
contributions, abstracts, book reviews, new publications, and upcoming
meetings.
Recent issues included:

• Arsenic in ground water in
the Socorro Basin, New
Mexico

• Regulatory summary of the
new arsenic standard

• Late Jurassic invertebrate
fossils from the Little
Hatchet Mountains, south-
western New Mexico

• Alluvial-slope deposition of
the Skull Ridge Member of
the Tesuque Formation,
Española Basin, New
Mexico

• NMBMMR Excellence in Geoscience Award—New Mexico Science
and Engineering Fair 2001

• Living Desert Zoo and Gardens State Park
Coming articles include:

• Geochronology and paleoenvironments of the glacial-age Tahoka
Formation, Texas and New Mexico High Plains

• The first geologic map of New Mexico
• Giant Mississippian brachiopod
• The Pennsylvanian System in New Mexico—overview with sugges-

tions for revision of stratigraphic nomenclature
• Brantley Lake State Park
New subscribers will receive all issues of the current year.

For more information about these and other bureau publications;
visit our Web site at http://geoinfo.nmt.edu; write or visit our
Publications Office on the campus of New Mexico Tech, 801 Leroy
Place, Socorro, New Mexico 87801; call (505) 835-5410 or (505) 835-
5490; or e-mail us at pubsofc@gis.nmt.edu.
Payment (check or money order payable to NMBGMR) must be
enclosed with mailed orders. Telephone orders may be paid with
VISA, Discover, or MasterCard.
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