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ON MARCH , , the New

Mexico State Legislature approved an

act establishing the New Mexico Bureau

of Mines and Mineral Resources, assign-

ing it the responsibility for applied

research into the geology and mineral

resources of the state. From the very

beginning the bureau has worked coop-

eratively with other state and federal

agencies, including the U. S. Geological

Survey, the Bureau of Indian Affairs, the

Atomic Energy Commission, the Bureau

of Land Management, and the National

Aeronautics and Space Administration

(NASA).

As a division of the New Mexico

Institute of Mining and Technology

(New Mexico Tech), the bureau has a

long tradition of working closely with

undergraduate and graduate students

from New Mexico Tech and other uni-

versities throughout the state, teaching

and providing cooperative and financial

support. In recent years the director has

served as state geologist. We are head-

quartered on the campus of New

Mexico Tech in Socorro, with satellite

offices in Albuquerque and Carlsbad.

In 2001 our name was changed to the

New Mexico Bureau of Geology and

Mineral Resources.

The bureau is a service and research

division of the New Mexico Institute of

Mining and Technology. It acts as the

geologic survey of New Mexico with

these main goals:

To conduct research and interact with

state, local, and federal agencies and

industry to facilitate prudent

exploitation of the state’s geologic

resources

To distribute accurate information to

scientists, decision makers, and the New

Mexico public regarding the state’s

geologic infrastructure, mineral and

energy resources, and geohydrology

(including water quantity and quality)

To provide timely information on

potential geologic hazards, including

earthquakes, volcanic events, soils- and

subsidence-related problems, and

flooding

To create accurate, up-to-date (digital

and GIS-based) maps of the state’s

geology and resource potential

To act as a repository for cores, well

cuttings, and a wide variety of

geological data. To provide convenient

physical and internet access for New

Mexicans to such resources

To provide public education and outreach

through college teaching and advising,

the Mineral Museum, and teacher- and

student-training programs

Brown Hall, the bureau’s first home, ca. 1940.

Cover photo: Tohdildonih Wash, Todilto

Park area, New Mexico.

Contents page: Buckman Crossing.

Below: Socorro Peak.





T HE NEW MEXICO BUREAU OF GEOLOGY and

Mineral Resources has served as the state geo-

logical survey for 75 years. We are a non-regula-

tory, research-oriented state agency and a division of

the New Mexico Institute of Mining and Technology.

We focus on fundamental geologic mapping and

research in support of responsible resource develop-

ment for the benefit of New Mexico’s citizens. Our

employees teach, run sophisticated analytical facilities,

do collaborative research with university fac-

ulty and students, support other land- and

resource-based agencies, and conduct geo-

science outreach education for K-12 stu-

dents, teachers, and the general public. We

are a data repository for much of the state’s

geoscience information, maintaining libraries

of geologic publications, petroleum well

cores and cuttings, mining and energy-related paper

documents, and the like.

Although these efforts are ongoing, our directions

have shifted in response to the changing needs of those

we serve. In our formative years we concentrated pri-

marily on hard-rock mining, but the scope of our stud-

ies rapidly expanded to cover much broader areas,

including geologic mapping, basic research on the geo-

logic history of the region, and applied studies on the

location and quality of industrial minerals, uranium,

coal, oil, and natural gas. More recently, water-supply

and water-quality issues have moved to the forefront of

New Mexico’s needs, and so we have expanded our

hydrologic and geochemical efforts in those areas, as

well as in areas of environmental hazards, climate

change, and related topics.

As I write this, I face a large bookcase filled with

our traditional paper publications — learned volumes

authored by leading scientists throughout the state.

Many are classics of geologic literature; in aggregate

they represent the essence of our knowledge of New

Mexico’s geologic past. The repeated flooding and

retreat of ocean waters over hundreds of millions of

years; the uplift and erosion of great mountain ranges;

the appearance and disappearance of ancient organ-

isms; the massive volcanic explosions that dominated

the past 40 million years of New Mexico’s history (and

perhaps its future as well); and the emplacement of

metallic ore deposits and energy resources are all

recorded there. These publications represent outstand-

ing science. They have yielded (and continue to yield)

enormous economic benefits for the state. However,

they were written primarily for (and are read mainly

by) geologic or hydrologic professionals.

Part of our ongoing shift involves the “democratiza-

tion” of this knowledge base. We are digitizing all of our

publications, putting many on the Internet for free

downloading. We are converting our databases to digi-

tal formats and making them available on CD-ROM.

All of our current geologic mapping is distributed in

GIS format for easy incorporation into computerized

planning systems. In short, we, like the rest of the

world, are going through the digital revolution.

We are “democratizing”

in other ways as well. All of

our technical publications

now include non-technical

summaries, we are expand-

ing our museum and out-

reach activities, and we

have started a new semi-

annual publication, Earth

Matters, that presents

bureau news and editorial views on earth science issues

for the general public. Our most extensive effort comes

in the area of Decision-Makers Field Conferences.

These events, co-sponsored with many other state, fed-

eral, local, and tribal organizations, are designed to pro-

vide legislators, top agency officials, journalists, educa-

tors, and others with an opportunity to hear balanced

assessments of current scientific knowledge and future

policy needs. We take these folks into the field to see

(and hear) about salient issues, and we publish an

extensive color guidebook for each conference, which is

available to the public. To date we have run two such

trips—on water and energy—and have had excellent

participation and results.

Throughout its existence, one hallmark of the

bureau has been our exceptional willingness to work

with partner agencies, with industry, and with the gen-

eral public. Our staff spends many hours per week in

direct interaction with a host of such collaborators.

That is one activity we have no plans to change —

indeed, we look forward to serving an ever wider audi-

ence. I hope that this report will further such interac-

tions.

    

 .  





HYDROGEOLOGY is the science that

deals with the occurrence and move-

ment of ground water and related geo-

logic aspects of surface water. By com-

bining geologic maps and subsurface

geologic data with hydrologic and chem-

ical data from New Mexico’s streams and

aquifers, we can address complex issues

such as: How does the subsurface distri-

bution of porous and impermeable rock

and geologic structures affect the flow of

water, the potential for contamination,

and the amount of water available for

use?

Recent studies are focusing on the

supply of surface water in the Rio

Grande. In 2001 the New Mexico Bureau

of Geology and Mineral Resources spon-

sored a summer internship program with

the New Mexico Interstate Stream Commission to

monitor flow conditions and seepage in the Rio

Grande and adjacent channels between Isleta and

Elephant Butte Reservoir. This research continues with

graduate students at New Mexico Tech in a study of

ground-water and surface-water interactions along a

critical reach of the Rio Grande south of San Acacia.

This is the primary habitat for the endangered Rio

Grande silvery minnow. Such studies are essential for

effective water management on the Rio Grande.

In 2001 Peggy Johnson completed a hydrogeologic study of

the Placitas area. A study of the aquifers in this region would

not be possible without detailed geologic information. By

studying naturally occurring chemical tracers in the ground

water and surface water and changes in ground-water levels in

about 100 wells, Peggy developed a detailed conceptual

model of this geologically complex aquifer system.

Results of her research are helping Sandoval County plan for

future water use in a rapidly developing region of New Mexico.

Similar hydrogeologic studies have focused on the southern

Taos Valley and are ongoing in the Española Basin.

 . , Principal Senior Geophysicist

 . , Hydrogeologist

 . , Hydrogeologist

 . , Senior Outreach Hydrologist

 . , Field Geologist

 . , Senior Chemist

 , ICP-MS Lab Manager
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T h e  E s ta n c i a  B a s i n

BRUCE ALLEN’S RESEARCH in the Estancia Basin of cen-

tral New Mexico is providing a better understanding of

the basin’s hydrology and past changes in climate. At

Estancia, a remarkable paleohydrologic record is pre-

served in geologic deposits and landforms that formed

during the last 30,000 years. This record includes shore-

lines formed by a perennial lake during a period of wet-

ter climate, and large dunes deposited by desiccating

winds during periods of drier climate. Reconstructions

of changes in lake level and water-table elevation pro-

vide information about long-term climate variability in

the region, and associated changes in the basin’s water

budget. Field measurements related to rates of ground

water discharge and evaporation are also relevant to

questions regarding the long-term viability of ground

water resources in the basin.
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Lewis Gillard and Terry Thomas in the ICP-MS Lab.





G e o t h e r m a l  S t u d i e s  a n d  t h e
E n v i r o n m e n t

GEOPHYSICIST MARSHALL REITER has studied the ther-

mal regime of the earth’s crust for 30 years, making pre-

cision subsurface temperature measurements in bore

holes over regions of interest. Unperturbed temperature

measurements should demonstrate a linear temperature

increase with depth across a uniform rock interval. The

data from these studies can be related to tectonic and

magmatic activity, and can offer some insight into 

geothermal resources and hydrocarbon maturation.

Both ground water flow and climate variations affect

subsurface temperatures. For the past several years

Marshall Reiter has been working with the U. S.

Geological Survey, the New Mexico Office of the State

Engineer, the City of Albuquerque, the Pueblo Nations,

and private companies to take precision temperature

logs in several dozen observations wells within the

Albuquerque Basin, providing information on ground

water flow. Earlier efforts to study ground water

movement using geothermal techniques were

conducted in the San Juan and Roswell

Artesian Basins. Paleo-ground water flow in the

San Juan Basin, advecting heat from the San

Juan volcanic field, is believed to have influ-

enced the distribution of hydrocarbons and

coal in the area. Deep recharge along the Pecos

River is suggested from analysis of bottom hole

temperature data.

A new project in the Albuquerque Basin is

investigating possible surface warming during

the past 50 years. The study involves taking

temperature data above the water table. Data will be

taken in air using an ultra fast time response sensor,

with a thermistor about the size of a pepper flake, so

that depth-representative temperatures can be

measured as the sensor is lowered continuously in the

well. We hope the data will provide information

concerning possible climatic warming in the

Albuquerque area.

G r o u n d  Wat e r  S t u d i e s  

THE BUREAU PLACES A MAJOR EMPHASIS on studying

the quality of New Mexico ground water. Arsenic has

been of particular interest, since the Environmental

Protection Agency (EPA) published a new maximum

contaminant level of 10 ppb (parts per billion) arsenic

in drinking water. Arsenic occurs in ground water used

for drinking at levels above 10 ppb in many parts of

New Mexico. Samples from wells and springs along the

Rio Grande from the Sevilleta Wildlife Refuge to the

Bosque del Apache Wildlife Refuge were analyzed for

major and minor constituents and many trace ele-

ments as well as arsenic. Arsenic distribution ranged

from less than 2 ppb to 43 ppb. This study, published

in the February 2001 issue of New Mexico Geology, led

to an expanded study currently underway to analyze

ground water samples from all around New Mexico

and to compile water quality results in one database.

Products of this study, including an arsenic map of

New Mexico, will be available on the bureau’s Web site.

In 2000 we began an investigation of Socorro's

water supply system, in cooperation with the City of

Socorro. Monthly samples from the six sources are

taken and analyzed, and data are collected on monthly

usage figures. This will result in a

comparison of water quality with

usage and time.

The bureau is also involved

in studies of uranium levels in

ground water. EPA has proposed

a maximum contaminant level

for uranium in drinking water of

20 ppb. Uranium has not previ-

ously been an element of con-

cern in drinking water, and levels

have not been readily available.

Uranium levels are above the

recommended maximum con-

taminant level in two of

Socorro’s six municipal wells.



THE NEW MEXICO BUREAU of Geology and

Mineral Resources is a non-regulatory agency. This sim-

plifies one of our primary responsibilities, which is to

conduct research that will facilitate the prudent exploita-

tion of the state’s geologic resources. We work in close

cooperation with state, local, and federal agencies and

industry in that effort. We serve as a repository for cores,

well cuttings, and a wide variety of geological data, par-

ticularly with regard to oil, gas, and coal resources of

New Mexico. We are charged with distributing informa-

tion regarding the state’s geologic infrastructure, and

mineral and energy resources.

New Mexico is a national leader in energy produc-

tion and reserves. We have substantial coal, oil, gas, and

uranium resources, and enormous potential for the

development of solar and wind energy. Geothermal

resources, particularly in the southwest corner of the

state, have long played a part in our energy mix.

Much of the state is still considered underexplored

frontier. Several scientists at the bureau are focused on

research to help extend the life of known reserves and to

study potential new resources. We conduct research in

conjunction with the Petroleum Recovery Research

Center at New Mexico Tech, and we work hand-in-hand

with commercial energy companies, particularly smaller,

independent companies, to provide technology and

knowledge that stimulates exploration and generates

income for New Mexico. The latest project in our

program to evaluate petroleum resources in

nonproductive frontier areas of New Mexico involved

 . , Principal Senior Petroleum Geologist
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Ongoing studies include:

A regional study of the stratigraphy, basin

analysis, and petroleum geology of Paleozoic

rocks. Paleozoic reservoirs are prolific

producers of oil and gas.

Research into the characteristics of low-

permeability natural gas reservoirs common

to the northwestern part of the state. Such

reservoirs tend to be underdeveloped.

A study of potential availability of coal and

coalbed methane production. Coal is used in

the generation of electricity, an important

export to the regional power grid. Coalbed

methane makes up a third of the state’s

current natural gas production and may

become more important in the future.

Coal availability studies in the San Juan

Basin, including the Chacra Mesa, La Ventana

fields, Fruitland and Navajo fields. Studies are

partially funded by the U. S. Geological

Survey and available from the bureau as

open-file reports.

A Twenty Year Reasonable Foreseeable

Development Scenario for Oil and Gas in the

San Juan Basin, Northwestern New Mexico,

funded primarily by the Bureau of Land

Management and conducted by researchers

at the New Mexico Institute of Mining and

Technology Department of Petroleum

Engineering, and the bureau. This study will

help land managers in the orderly

development of federal oil and gas leases.

In 2001 the bureau sponsored a conference

on Low Permeability and Underdeveloped

Natural Gas Reservoirs of New Mexico, in

cooperation with Petroleum Technology

Transfer Council. With the help of such

research, and with an active, healthy private

industry, we see a substantial future for both

conventional and unconventional energy

development in the state of New Mexico.

The bureau monitors uranium resources and

production, and related environmental issues,

throughout the state.

New Mexico’s fossil energy resources are concentrated

in the northwest and southeast corners of the state.

analysis, mapping, and assessment of

petroleum source rocks in the Tucumcari

Basin.

As part of a larger U. S. Department of

Energy-funded project at New Mexico Tech,

we are working to reduce exploratory risk,

developing a substantial database of well

and production data for the Permian-age

Brushy Canyon Formation in southeast New

Mexico. This pilot project may indicate

potential for new oil and gas wells in this

prolific reservoir and has greater implica-

tions throughout the oil patch.

ongoing studies





 . , Senior Economic Geologist

 . , Senior Industrial Minerals Geologist

 , Senior Extractive Metallurgist

 . , Mineralogist/Economic Geologist

 . , Senior Mining Engineer

 . , Emeritus Senior Industrial Minerals

Geologist

M I N E R A L  R E S O U R C E SWulfenite from the Lemitar Mountains.

SINCE ITS INCEPTION the New Mexico Bureau of

Geology and Mineral Resources has conducted studies

and disseminated information on mineral resources

and extractive metallurgy of New Mexico. One of the

most richly endowed states in the U. S., New Mexico

ranked 18th in non-fuel minerals production in the

year 2000. Most of that production comes from copper

and potash. Significant reserves of copper, potash,

molybdenum, aggregate, other industrial minerals, and

uranium are identified in the state. Our staff keep

informed about mining technology, mine safety, and

mining law, on local, state, and federal levels.

The bureau is developing a computerized inventory

of existing abandoned, inactive, and active mines,

occurrences, deposits, and mills throughout New

Mexico. This database will include uranium, metallic,

and industrial minerals mines, occurrences, deposits,

and mills. Production data for gold, silver, copper, lead,

zinc, uranium, vanadium, potash, manganese, barite,

fluorite, and other commodities (excluding oil and

gas) will be available for many districts. Geochemical

data for mining districts in New Mexico will include

multi-element chemical data of mineral deposits

obtained from the bureau, the U. S. Geological Survey,

the U. S. Bureau of Mines, and other sources for both

solid materials and water samples.

The purpose is to provide decision makers, scien-

tists, and the public with information on mining dis-

tricts in New Mexico in order to identify potential sites

that may be contributing metals to surface and ground

water; to aid in prioritizing mine sites for remediation;

and to provide an understanding of the environmental

geochemistry of mining districts in New Mexico and

their potential input of metals to the watershed.

In collaboration with the Petroleum Recovery

Research Center on the campus of New Mexico Tech,

the bureau is involved in collecting data on corrosion

and scaling problems in oil and gas production in the

state, and in disposal of oil field brines. Interactive cor-

rosion and scale identification and prediction tools are

being developed that will be made available to the pro-

ducers on the internet. In addition, the bureau has

been providing metallurgical and analytical support to

producers in the identification of corrosion failures

and production scales.

Current research on the mineral

deposits of New Mexico includes:

The origin and evolution of

mineralizing fluids that form

mineral deposits in New Mexico,

specifically at Copper Flat,

Hillsboro district (Sierra County),

Steeple Rock (Grant County),

Victorio (Luna County), Lordsburg

(Hidalgo County), Organ Mountains

(Doña Ana County), Orogrande

(Otero County), and Questa

molybdenum deposit (Taos

County).

Several studies on the

geochronology of New Mexico’s

mineral deposits will increase our

understanding of the formation,

distribution, and resource potential

of mineral deposits throughout the

state. Research on argon dating of

hydrothermal manganese in New

Mexico provides the exciting

prospect of determining the direct

age of an ore mineral and relating

that age to associated volcanic

activity.

The mineral jarosite has been

found to encode information about

the formation and natural

destruction of ore deposits. Argon

age dating coupled with stable

isotope analysis provide the means

for determining the age of

weathering while also revealing

paleoclimate information.

Continuing research has also found

that jarosite forms as a primary

mineral in some fluorite deposits

along the Rio Grande rift and that

some deposits are still forming in

the subsurface today.

The bureau is studying

construction aggregate for the

state land office. Data collected

include surficial and bedrock

geology, state aggregate leases, and

land status. The scattered and

incompatible aggregate data are

converted into a highly practical

GIS format. Both the aggregate

industry and resource admini-

strators use this information to

ensure efficient and responsible use

of the aggregate resource in New

Mexico.
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STATEMAP, the New Mexico Bureau of Geology and

Mineral Resources geologic mapping program, is part of

the National Cooperative Geologic Mapping Program, a

federal program administered through the U. S.

Geological Survey. We are in the 10th year of a project

designed to rapidly produce and distribute state-of-the-

art, detailed geologic quadrangle maps of select areas of

the state. Our mapping program is especially important to

New Mexico: less than 20% of the state has been mapped

at the standard scale of 1:24,000. The most critical

unmapped areas are the population and agricultural cen-

ters along the major rivers, areas of vital economic, social,

and scientific importance to the state. By June 2003 we

will have mapped 80 quadrangles (approximately 4800 sq.

miles), mostly along the Rio Grande watershed from Taos

to Socorro, but including areas of critical concern in the

Pecos River, Great Plains, and the Colorado River water-

sheds.

Our program is cooperative in the broadest sense.

Mapping priorities are set annually by a 35-member State

Geologic Mapping Advisory Board, composed of hydrolo-

gists, geologists, and planners from state, local, federal,

pueblo, and private agencies and entities. Quadrangles are

selected based on their potential to provide essential earth

science data to planners, hydrologists, engineers, citizens,

and geologists. Much of the success of STATEMAP is due

to the requirements that maps must be designed to

address critical societal and/or scientific problems, and

that mapping is completed within a single year. The pro-

gram is a cooperative effort between bureau geologists,

university faculty and students, private sector consultants,

and the U. S. Geological Survey. Our program has received

widespread support and acclaim from political leaders,

government agency scientists, university professors, pro-

fessional hydrologists and engineers, water planners, and

others.

 . , Field Geologist

 . , Program Manager, Senior Geologist

 . , Senior Field Geologist

 , Senior Field Geologist

 . , Emeritus Director/State Geologist

 . , Field Geologist

 , Geochemist/Petrologist

 . , Principal Senior Environmental Geologist

 , Cartographic Coordinator, Senior Geological Lab Associate
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Modern geologic maps are the fundamental tool for

displaying information required to identify and protect

valuable resources and make wise use of our land.

From the beginning, our project objective has been to

characterize the geology of each area in sufficient detail

to allow use of the information in matters of practical,

economic, and environmental concern to governments,

communities, and planners, as well as to satisfy the

fundamental goals of basic science. Detailed, publicly

available earth science information is essential for mak-

ing informed decisions. High-quality maps made by

objective scientists also have very important intangible

values. In particular, users of geologic maps find that

the quality of their work is enhanced and the credibility

of their findings is increased. A study in Kentucky esti-

mated that the economic benefits of 1:24,000 scale geo-

logic maps exceeded mapping costs by 50 to 1 on a $21

million investment over the life of the program.

New quadrangle maps produced by the bureau are

supporting a great variety of environmental and

hydrologic work, and they are the primary source of

information on the state’s aggregate resources (sand,

gravel, crushed stone). Like all investment in good

science, the value of geologic maps endures—in

addition to their immediate value, they always yield

unexpected future benefits.

The project is partially funded by the National

Cooperative Geologic Mapping Program, a federal pro-

gram administered through the U. S. Geological Survey.

New Mexico has been the most successful state survey

in the country competing for STATEMAP funds. As of

July 2002 the bureau has received a total of $1,482,226

from the U. S. Geological Survey, the highest total in

the nation. The program is a matching-funds program;

the bureau or partner agencies match all federal monies

dollar-for-dollar.
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O t h e r  F i e l d  S t u d i e s

RICHARD CHAMBERLIN and colleagues Bill McIntosh

and Ted Eggleston have made detailed geologic maps of

the Socorro caldera and determined the timing of

many eruptions associated with this large volcanic col-

lapse structure that formed 31.9 million years ago. This

ancient  “supervolcano” is partially exposed in fault-

block mountain ranges of the

Rio Grande rift southwest of

Socorro. Calderas are large

volcanic depressions, often 10

to 20 miles in diameter, that

form when a gas-charged vis-

cous magma body ejects huge

ash columns that inundate the

surrounding countryside with

a thick blanket of welded

ash (called ignimbrite)

while the shallow roof of

the chamber collapses.

Caldera-forming erup-

tions are rare cata-

strophic events, second

only in scale to large

asteroid impacts. Deep

magma systems that

feed these “supervolcanoes” appear to march to the

beat of their own drummer; eruptions are both

episodic and irregular in timing and intensity. Our

research indicates that the Socorro caldera became

unusually quiet shortly after the primary ignimbrite

eruption. Waning-stage pulsating eruptions and the

crystal-rich character of the ignimbrite magma

imply that the magma body literally ran out of gas

to drive the explosive eruptions and that the

magma body became immobilized and locked by

crystals soon thereafter. Comparison of the unusual

Socorro caldera with young “restless” calderas may

help volcanologists predict the probability of future

eruptions associated with calderas.

Phil Kyle, Bill McIntosh, Nelia Dunbar, and

Rich Esser are involved in National Science

Foundation-funded research at Mt. Erebus, the

earth’s southernmost active volcano. Current

research efforts at Mt. Erebus include remote

monitoring of seismic events and ground

deformation, continuous video observations of

explosive events within the crater, and analysis and

sampling of gases in the volcanic plume. The crater

contains a unique permanent lake of molten lava,

which serves as a window into the magma chamber

deep within the volcano. A primary goal of this

work is to better understand the geometry and

eruptive behavior of the magma chamber, in hope
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Recent projects include:

• A hydrogeologic investigation of the

Albuquerque Basin aquifer (in

cooperation with the U. S. Geological

Survey)

• A hydrogeologic study and water

resource assessment for Sandoval

County in the Placitas development

area

• A hydrogeologic study of the Taos

Valley; subsidence and aquifer

consolidation modeling in the

Albuquerque area; the availability of

ground water in the Carlsbad area

• The hydrogeology of the Española basin 



of applying this knowledge to less accessible magma

chambers elsewhere in the world. Although there are

no currently active volcanoes in New Mexico, eruptions

were common in the geologic past, and have occurred

as recently as 3000 years ago. There is also strong

seismic evidence for a fluid magma chamber, termed

the Socorro magma body, beneath the Socorro area.

Many of the small earthquakes in the state are

associated with this magma body. We are currently

building a hybrid instrument package for Mt. Erebus

that combines a seismometer, high precision GPS,

tiltmeter, and other environmental sensors into a

single, integrated, remotely operated monitoring

device. Part of our research plan is to deploy one of

these hybrid instrument packages in the Carthage area

to monitor the Socorro magma body.

Research in the Albuquerque and the San Luis

Basins is currently using borehole cuttings to character-

ize the subsurface geology. By combining surface map-

ping and geophysical methods with borehole cuttings

analysis one can further refine existing models and

more accurately develop the subsurface picture. This

can lead to more accurate hydrogeologic mod-

els and other resource related products.

Staff at the Albuquerque Office are principally

engaged in geologic mapping, ground water, and envi-

ronmental geologic studies in north-central New

Mexico, home to much of the population of the state.

They regularly respond to public inquiries and out-

reach about the geology of the region. The

Albuquerque Office also archives donated data from

water wells so that this data is available to help solve

future problems. Work through the Albuquerque Office

has significantly revised our understanding of the

region’s natural resources and the role geology plays in

utilizing and protecting these resources.

The bureau recently hosted a field excursion to

highlight recent findings in the Ortiz Mountains and

Madrid-Cerrillos areas. The distribution of rock types

and geological structures,

such as faults, greatly

influence the location

and quality of aquifer

water. Many of these

faults influence

ground-water flow

and future movement

could cause

potentially damaging

earthquakes. Results

of the geologic

mapping effort have

led to a better

understanding of how

the central New

Mexican landscape

developed and how

geologic studies can be used

to delineate areas with

potentially unstable soils

that can cause considerable

damage to buildings.



Dr. Ibrahim Gundiler, standing on a minette, an inclusion

in 1.4-billion-year-old granite in the Burro Mountains.

These dark inclusions of mantle material are the same

age as the surrounding (lighter-colored) granite.

Together they offer evidence of mixing of deeper mantle

material with the shallower magma of the crust at the

time the granite was formed.

Other field studies underway:

• Fault geometry and kinematics in the 

San Luis Basin

• Laramide tectonics and oblique-slip

deformation of the southern Rocky

Mountains

• Proterozoic tectonic exhumation of

southwestern USA as determined from 

argon thermochronology

• Geology and geochemistry of mining 

districts in southwestern New Mexico,

including geology and geochemistry of

Proterozoic granites

• Microprobe dating of monazite in 

Proterozoic rocks
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NEARLY ALL HUMAN ENDEAVORS have a geo-

graphic component, and nowhere is that more true

than in the earth sciences. In the past twenty-five years,

the way in which we gauge those components has

changed dramatically. For geologists, the end product

is often a map; like every other discipline, mapping and

cartography have grown and changed as we’ve entered

the digital age.

Geologic mapping is integral to all of our research

efforts. Maps are also one of our most important prod-

ucts. Responsibility for final map products—printed or

electronic—is shared by our Cartography group and

the Computer and Internet Services group, as well as

the staff devoted to the STATEMAP project.

The creation of geologic maps from field data has

always been something of an art. Today map data from

the field are compiled into a Geographic Information

System (GIS) and integrated digitally with electronic

databases of all sorts. This allows compilers the flexibil-

ity of including on a single sheet those layers that are

most appropriate to the task at hand.

The Cartography group also provides graphic sup-

port to the entire staff, and plays an important role in

creating and modifying graphics for our publications.

Increasingly involved in publication layout and Web

design, the group distributes its products in a wide

variety of formats, including on the Web.

The Computer and Internet Services group provides

technical support, manages the computer network and

Web servers, and runs the Geographic Information

Systems group. They have recently acquired a site

license for ESRI software, allowing them to provide GIS

services throughout the bureau and to other depart-

ments on campus. They recently installed a new 60-inch

plotter and a 50-inch scanner. GIS work has been com-

pleted for the Tularosa Mountain (1:100,000) geologic

map, and work progresses on the geologic map of the

Albuquerque Metropolitan Area. The group has provid-

ed support for other projects, including the STATEMAP

project and completion of the Geologic Map of New

Mexico (1:500,000), due out in 2003.

 , Assistant Director for Computer/Internet Services 

 . , Manager, Cartography Section

 . , Cartographer

 . , Cartographer

 . , Cartographer

 , GIS Technician

 , GIS Specialist
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Student Tim Summers and GIS

Specialist Mark Mansell proofing a

sheet as it comes off the plotter.

C A R T O G R A P H Y



ENVIRONMENTAL GEOLOGY is the use of geologic

principles to predict and evaluate the impact of geolog-

ic processes on human endeavors (geologic hazards)

and the consequent impact of humans on the environ-

ment. Environmental geology considers geologic mate-

rials and landforms as resources, evaluating the impacts

of mineral exploitation, intensive or specialized land

use, and the preservation of areas with scientific, cultur-

al, or scenic values. One aspect of environmental geolo-

gy is its application to human-related inventory, plan-

ning, and site-selection processes for specific uses, such

as aggregate quarries, residential or commercial devel-

opments, wellhead protection areas, geologic influences

on the availability of ground water, and potential envi-

ronmental impacts of ground water exploitation and

aquifer degradation.

Our staff includes scientists with backgrounds in

many geologic disciplines, including sedimentology and

stratigraphy, engineering geology, hydrogeology, geo-

chemistry, and economic geology. Our goal is to help

New Mexico develop its diverse natural resources (from

minerals and water to scenic vistas), while minimizing

damaging and long-term effects on the environment.

 . , Principal Senior Environmental Geologist

 . , Emeritus Senior Environmental Geologist

E N V I R O N M E N TA L  G E O L O G Y
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In 2001 the bureau deployed three tiltmeters capa-

ble of measuring microradian changes in tilt around

the margins of the Socorro magma body, which covers

1300 square miles at a depth of 12 miles beneath

Socorro. The area above the Socorro magma body

(about 1.6 percent of the state) is responsible for 40

percent of the state’s earthquakes, and is known to be

rising at a rate of 2 to 4 mm per year. New Mexico’s

Department of Public Safety provided matching funds

to update the tiltmeter-support electronics, drill shal-

low wells for the tiltmeters, and install them in secure

locations above the magma body. To date the tiltmeters

have shown a large amount of microradian tilting,

which appears to be related to earth tides, seasonal

changes, and surface waves from distant earthquakes. It

is still too early to say if the measurements have detect-

ed tilting from the uplift above the magma body.
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During the past two years we

have been involved in the

following endeavors:

• A lithologic characterization of

regional ground water

monitoring wells in the middle

Rio Grande valley

• A study of volcanic and

earthquake hazards near urban

areas

• A landslide survey in northern

New Mexico 

• The integration of geotechnical

data with geologic maps to

delineate zones of

hydrocompactive soil (surficial

deposits that collapse when

wetted)

• The development of methods

to mitigate oil-field spills and

corrosion problems

• The collection of data on

produced-water quality and

disposal information for the

San Juan Basin and the

Delaware Basin, to aid

producers with oil field

corrosion problems

• The development of techniques

for monitoring and mitigating

leaching and acid-water

drainage from mining areas,

including those in Hidalgo

County, the upper Pecos River,

and Red River

• A study of leaching of smelting

slags from Hidalgo County to

determine the long-term

stability of the slags

• A study of leaching and tests

on acid plant sludge

• A look at how to sample mine

waste rock piles in order to

adequately assess

environmental hazards

• The impact of chemical

treatment of sagebrush on

runoff and sediment yield in

the headwaters of the Rio

Puerco

This probabilistic seismic hazard map shows the expected

geographic distribution of ground motion from earthquake activity.





THE BUREAU houses state-of-the-art laboratory

facilities that serve the analytical needs of the public

and support ongoing research efforts of the entire uni-

versity community. The chemistry lab, established in

the early 1960s, has expanded to meet needs and stay

current with new techniques. The facility features

flame and graphite furnace atomic absorption, ion

chromatography, and flow injection analytical equip-

ment used to determine inorganic water and rock

chemistry. With growing concerns about water quality

and EPA-mandated state and federal regulations, accu-

rate and precise measurements of a wide variety of

trace contaminants (arsenic, lead, fluoride, etc.) and

water quality discriminators (TDS, Hardness,

Alkalinity) take on heightened importance. Recently

A N A LY T I C A L  C H E M I S T R Y  L A B

 . , Director

 , ICP-MS Lab Manager

 , Technician

E L E C T R O N  M I C R O P R O B E

 . , Director

 , Senior Lab Associate

A R G O N  G E O C H R O N O L O G Y

 . , Co-Director

 , Co-Director

 , Senior Lab Associate

 , Senior Lab Associate

X R F. X R D  F A C I L I T I E S

 , Director

 . , XRF Manager

M E TA L L U R G Y  L A B

 , Director

 , Metallurgical Lab Technician

P E R L I T E  L A B

 . , Director

U . S .  D E P A R T M E N T  O F  D E F E N S E  I C P - M S

L A B  AT  N E W  M E X I C O  T E C H

 -, Director

 , ICP-MS Lab Manager
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the chemistry lab has begun processing samples for a

relatively new surface exposure dating method using

the 36Cl isotopic system. This technique allows absolute

age determination on (for instance) young (1,000 to

600,000-year-old) lava flows, glacial moraines, and fault

scarps.

The X-ray fluorescence (XRF) and X-ray diffraction

(XRD) analyses are mainly used to determine the

chemical composition of solid materials (including

rocks)  and identify mineral species, respectively.

XRF is a valuable technique as it can analyze a

wide range of elements down to low concentra-

tions in almost any solid material. Knowledge of

whole rock chemistry helps us to better under-

stand their origin and geological setting.

Identifying the mineral components in fine

grained rocks has many uses. For instance, rocks

in economically important mining districts may

be made up of a complex assemblage of very fine-

grained clays and alteration minerals. The mineral

assemblages define the deposit type and constrain

the nature of the mineralizing fluids. Character-

izing mineral types has taken on greater recent

importance as improved dating techniques allow

unusual minerals (jarosite, alunite, and some

clays) to be dated directly, thereby helping us

understand the age and genesis of economic

deposits.

A Cameca SX-100 electron microprobe came

online at the bureau in 1996. Unlike bulk

chemistry techniques, the electron microprobe is

well suited to non-destructive quantitative

chemical analysis of very small spots (as small as

one micron) on a sample surface. The electron

L A B O R AT O R I E S Lynn Brandvold and Luci Griffith using the flame atomic

absorption instrument to measure cations in water.



microprobe can also produce fine-scale chemical maps

of polished samples, and three-dimensional, high-

magnification Scanning Electron Microscope (SEM)

images of rough sample surfaces. Because of the

versatility of the technique, electron microprobe

analysis is applicable to a wide range of earth and

material science research questions.

One major area of research involves chemical fin-

gerprinting of volcanic ashes from New Mexico and

Antarctica. Ash beds that can be chemically fingerprint-

ed and identified using the electron microprobe, and

dated by the New Mexico Geochronological Research

Laboratory, can be used to help determine the age of

the sediment or ice in which they are found. This infor-

mation has been used to help unravel the history of the

Rio Grande basin, and to learn about the past behavior

and dynamics of the Antarctic ice sheets. Detailed

chemical and physical examination with the electron

microprobe is also used to assess the quality of volcanic

samples for 40Ar/39Ar dating (see below), which has

allowed more accurate age determinations for basaltic

lavas in New Mexico. The electron microprobe is also

used in the investigation of the physical character of

faulted rocks, the assessment of mineralized samples,

analysis of experimental alloys and ceramic glazes, and

imaging and chemical analysis of fly ash from coal-fired

power plants, among many other research areas.

The New Mexico Geochronology Research

Laboratory, established in 1993, utilizes a variation of

the K-Ar (40Ar/39Ar) dating method to determine

highly precise ages for rocks and minerals. Rock ages

are important to geologic mapping efforts in helping to

correlate mappable  rock units, and in determining the

timing of folding and/or faulting. Geochronology is

also useful for determining the age of rocks intersected

during drilling programs, providing critical age ties to

help map and correlate rocks in the subsurface. Recent

student studies of volcanic terranes in the Raton-

Clayton, Taos, and Ocate areas have combined

geochronology measurements with analysis of land-

forms (such as mesas and river channels) in order to

understand the climate history of New Mexico.

Extensive studies of the very old Precambrian rocks

exposed along the Rio Grande rift (including the

Manzano, Sandia, and Sangre de Cristo Mountains) are

revealing many details of how the southwestern USA

landmass was originally formed.

The bureau also continues to offer analytical facili-

ties important to metallurgy and industrial minerals

research. The Perlite Lab, established in 1985, is the

main perlite testing facility for North America. The lab

has a 4" x 40" vertical expansion furnace that is used for

basic perlite testing, including perlite density, yield,

sinkers, brightness, and others.

Lynn Heizler and a student working at the electron microprobe.





G e o l o g i c  I n f o r m at i o n  C e n t e r

THE BUREAU LIBRARY AND ARCHIVE was founded in

1982 to focus on data relating to New Mexico’s rich

history of mining and petroleum industries, mineral

and water resources, and geology. The library has an

extensive collection of U. S. Geological Survey and U.

S. Bureau of Mines serials, over 1,000 theses and dis-

sertations, and a variety of unpublished maps and

mine reports.

In 2000 we placed online a searchable bibliograph-

ic database of the geology of New Mexico (at

http://cabezon.nmt.edu/bibliography/). This database,

with over 33,000 entries, includes all of the informa-

tion in the 12 published bibliographies of New Mexico

through 1987. Bibliographic data from 1988 onwards

has been compiled directly into this database and

indexed by keywords, county, formation, and time

period. The database is updated periodically through-

out the year.

In 2001 Mississippi Potash Corporation donated

the entire library from the Eddy Potash mine in south-

east New Mexico, along with numerous museum qual-

ity samples of potash, halite, and sylvite. In 2002 we

also received a donation of books, maps, and reports

on the geology of New Mexico from the Michael D.

and Flora Van Duggan Trust. At the end of 2001 the

library was moved from three separate rooms in the

Gold Building to one central location on the third

floor of the main building. We hope this will facilitate

and encourage the public to use the resources of the

library and the Geologic Information Center.

Documents are available for use during normal busi-

ness hours. Original materials are not available for

loan, and certain restrictions apply to rare or fragile

documents. Our staff can search for specific publica-

tions or items of general interest.

The Geologic Information Center responds to hun-

dreds of inquiries each year. Requests originate from

geologists exploring for mineral deposits, developers

seeking information on geologic hazards, researchers

seeking obscure historical data, and state and federal

government officials in need of data on a variety of top-

ics and issues, including ground water, radiation haz-

ards, and mineral resources. We can provide copies of

maps up to 36” wide on either paper or mylar at cost.

Requests for information or library services may be

made by phone at 835-5145 or via e-mail at

gic@gis.nmt.edu.

N e w  M e x i c o  L i b r a r y  o f
S u b s u r fa c e  D ata

THE NEW MEXICO LIBRARY of Subsurface Data is an

important source of information regarding exploration

and development of oil and gas, water, coal, uranium,

carbon dioxide, and helium in New Mexico. The data

are available to the public and are used regularly by

those in industry, academia, federal, and state agencies.

The library includes data on:

Well cuttings from 17,000 wells

Cores from over 1,500 wells

Well records for 95,000 wells

Driller’s logs for 17,000 wells

Electric and other geophysical logs for 50,000 drill holes

Biostratigraphic data for 150 wells

Sample descriptions and logs for 4,300 wells

Source rock analyses for over 130 wells

Petroleum exploration maps from 26 counties.

Facilities are available for onsite study of cuttings; both

microscopes and work tables are provided for visitors.

Photocopies of records including maps and well logs are

available at a nominal cost.

G E O L O G I C  I N F O R M AT I O N  C E N T E R

 , Geological Librarian

 , Geologic Information Coordinator 

 , Information Specialist

N E W  M E X I C O  L I B R A R Y  O F  S U B S U R F A C E  D ATA

. . , Library Manager

 , Petroleum Information Coordinator / 

Library Manager

 -, Petroleum Computer Specialist
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The core library serves as a repository for rock

cores from throughout New Mexico. Cores are made

available to researchers onsite and may be sampled for

research and analysis. Occupying seven warehouses on

campus, the library includes over 1,500 cores that have

been donated by over 150 companies and organiza-

tions. Three of the core buildings are devoted to

archiving representative cores from oil and gas reser-

voirs in New Mexico; another building is devoted to

cores from water wells and geothermal energy explo-

ration wells. Two of the buildings were constructed in

the last three years through funds from private-sector

donations.

N at i o n a l  C o a l  R e s o u r c e  D ata
S y s t e m  ( N C R D S )

COAL has been mined in New Mexico since the 1880s.

Information compiled on these mines is now part of a

computerized database. Files include information on

coal depth and thickness, chemical analyses of locatable

coals, and a limited number of petrographic analyses.

Information may be used for resource estimates of coal

fields and coal-bearing formations in New Mexico.

Includes an annotated bibliography of New Mexico ref-

erences on coal.

M i n i n g  A r c h i v e s

THESE ARCHIVES include mineral data, maps, photos,

and reports pertaining to mining in New Mexico. The

photo archives include over 5,000 historic images,

mostly associated with mining in New Mexico but

including other images from New Mexico, as well. The

archives are maintained by bureau staff under the aus-

pices of the Mineral Museum and are available for

examination by the public.

N at i o n a l  U r a n i u m
R e s o u r c e  E va l uat i o n
( N U R E )  D ata b a s e  a n d
C o l l e c t i o n s

THIS COMPUTERIZED DATABASE includes

data on more than 1,500 uranium mines,

prospects, occurrences, and mills in the

state. Data were assembled from reconnais-

sance surveys as part of the NURE program

(1974-1984), whose purpose was to provide

an assessment of the nation’s uranium

resources and to identify areas favorable for

uranium mineralization. The database

includes maps and open-file reports, geo-

chemical and geophysical surveys, quadran-

gle assessments for uranium resources in New

Mexico, and miscellaneous geologic investigations.

C o a l  L i b r a r y

WE MAINTAIN A COAL LIBRARY that includes geo-

physical logs, chemical analyses, maps, and reports

from coal exploration projects in New Mexico. For

more than 19 years the bureau has collected coal

data, including more than 3,500 logs, for various

studies. Much of this collection is from the San Juan

Basin, in northwest New Mexico, but data are also

available from other coal fields, including the Salt

Lake, Sierra Blanca, Rio Puerco, Cerrillos, and Raton

fields. Log data are available for searching in a com-

puterized database.

Research often results in compilations of data

that are shared with industry and the public in the

form of digital databases. These are particularly use-

ful to resource exploration companies and consult-

ants. The bureau has been involved in the compila-

tion of the following databases:

The New Mexico Petroleum Source Rock Database,

compiled in conjunction with the Oil Conservation

Division of New Mexico’s Energy, Minerals, and

Natural Resources Department (available on CD ROM)

New Mexico Oil and Gas Pool Maps, with Additional

Emphasis on the Morrow Play and Geographic

Information System Well Location Database, compiled

in conjunction with the Petroleum Recovery Research

Center and the Petroleum Technology Transfer Council

Play Analysis and Digital Portfolio of Major Oil Reserves

in Southeast New Mexico, funded by the U.S.

Department of Energy and carried out in conjunction

with the Texas Bureau of Economic Geology 

Cabezon Peak



D e c i s i o n - M a k e r s
F i e l d  C o n f e r e n c e s

IN 2001 the bureau embarked

upon the first of a series of

conferences designed to educate

decision makers on important

geologic issues throughout the

state. Designed to present New

Mexico decision makers with the

opportunity to learn first-hand

about current opportunities,

problems, and solutions from top

scientific and policy experts, these

conferences offer a chance to visit

sites that are the focus of legislative

concerns and to hear balanced

scientific presentations. The

conferences are run by the bureau

in cooperation with other state,

federal, and local governmental

agencies. They bring together a mix

of state, tribal, federal, and local

political leaders; state agency

directors and cabinet secretaries;

and influential citizens (journalists,

environmental leaders, teachers,

business officials) to examine a

wide range of issues related to

geology, hydrology, natural

resources, geologic hazards, and the

environment, in a hands-on, field-

oriented setting.

In May 2001 the first field con-

ference, titled Water, Watersheds,

and Land Use in New Mexico, was

held in the Santa Fe region. The

2002 conference to the San Juan Basin focused on New

Mexico’s Energy, Present and Future, with a look at

both conventional and renewable/alternative energy

resources throughout the state. In 2003 invitees will visit

the Pecos River drainage for a look at some of the most

significant water issues in New Mexico.

These conferences are accomplished through the

dedication and cooperation of the entire staff.



D E C I S I O N - M A K E R S  F I E L D  C O N F E R E N C E S

 . , Outreach Liaison

.  , Guidebook Editor

 . , Moderator

. . .    

    

  

C O N F E R E N C E S
Salmon Ruins, on the 2002 Decision-Makers

Field Conference to the San Juan Basin.



K - 1 2  O u t r e a c h

ROCKIN’ AROUND NEW MEXICO, our annual summer

workshop for teachers, draws three to four dozen par-

ticipants from around the state. Located in a different

area of New Mexico each year, these conferences share

the common goal of supporting earth science educa-

tion. Sponsored and run by the bureau, the conferences

are supported by a consortium of state agencies and

private industry. Funding has been provided by the

New Mexico Earthquake Program, administered

through the New Mexico Department of Public Safety

acting through the Office of Emergency Services and

Security, as well as BHP Billiton and Phelps Dodge.

During the 3-day workshops, teachers learn about

rocks and minerals, earthquakes and faults, volcanoes,

mining, maps, fossils, and more. Each year teachers

who attend receive teaching tools, curricula, and other

resource materials to bring these lessons back to the

classrooms. Recent workshops included:

Grants, New Mexico, in 2000, with field trips to the Lee

Ranch coal mine, El Malpais lava flows, Ice Caves, and

Bandera Crater.

Socorro, New Mexico, on the campus of New Mexico

Tech. The 2001 workshop received the Award in

Excellence for Outreach to Schools from the Western

States Seismic Policy Council.

Farmington, New Mexico, in 2002, with field trips to

Ship Rock, New Mexico, and Silverton, Colorado.

In 2001 the bureau hosted for the first time a recep-

tion for sponsors, teachers, and parents at the New

Mexico State Science and Engineering Fair. Three lively

bureau speakers entertained the audience with talks

about their research, under the theme "Excellent

Adventures in Research at New Mexico Tech."  Topics

included rafting for data in the Grand Canyon (Dr.

Matt Heizler), photographing eruptions of Mt. Erebus

in Antarctica (Dr. Nelia Dubar), and magnificent min-

erals in the Hansonburg mining district (Dr. Virgil

Lueth). This has become an annual event.

In celebration of National Earth Science Week (the

second full week in October), the bureau promotes

earth science at several teacher and public events each

fall. These include the New Mexico Science Teachers

Association and the Environmental Education

Association of New Mexico fall conferences, along with

open house events at the New Mexico Museum of

Natural History and Science.

K - 1 2  O U T R E A C H

 . , Manager, Geologic Extension Service 

K - 1 2  O U T R E A C H

El Malpais, Rockin’ Around New Mexico 2000.





m i n e r a l  m u s e u m

LOCATED ON THE CAMPUS of New Mexico Tech in

Socorro, the Mineral Museum has been welcoming vis-

itors for over 100 years. Currently housed in the

Workman Addition, the museum boasts a large refer-

ence and research collection from around the world,

with a focus on the minerals of New Mexico and the

Southwest. Over 2,000 mineral specimens are on dis-

play in the main hall. The museum collection has been

enhanced over the years through generous contribu-

tions from private donors.

Each fall the museum hosts the New Mexico

Mineral Symposium on the campus of New Mexico

Tech. It consists of a day and a half of talks, a banquet,

keynote speech, and silent auction. Symposium atten-

dance has grown over 50% over the last five years. The

2001 symposium (the twenty-second) was attended by

166 people from all over the nation.

The museum hosted over 40 special tours and was

represented at nine traveling exhibitions, including the

two largest mineral shows in the U. S. (Denver and

Tucson). Museum staff also provided over a dozen edu-

cational programs to adult groups both on campus and

around the state, including programs for the Festival of

the Cranes, Socorro Rockhounding Days, and many on-

campus events (Science Fair, Olympiad, Orientation,

Exploration Day, etc.). The museum continues to host

the “Rock and Mineral” competition for the New

Mexico Science Olympiad.

For more information visit the museum Web site at

http://geoinfo.nmt.edu/education/museum.

M I N E R A L  M U S E U M

 . , Curator

 . , Associate Curator

 . , Assistant Curator

M I N E R A L  M U S E U M

  

  

 

   

  

 



Virgil Lueth and Ryan Wood examining new acquisitions at the Mineral Museum

             
         

      

F O R O V E R F I F T Y Y E A R S the New Mexico

Bureau of Geology and Mineral Resources has

worked in close collaboration with the New Mexico

Geological Society, providing staff support for a vari-

ety of projects. We have been involved in several

joint publishing endeavors, including the popular

New Mexico Geologic Highway Map, and we provide

technical and logistic support for the annual Fall

Field Conference. Our staff has a long tradition of

serving as active members and officers in the socie-

ty, and we are the primary outlet for the sale and

distribution of all society publications. This long-

standing cooperative endeavor has allowed us to

better serve our mission of outreach and education

for the people of New Mexico.
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T h e  P u b l i s h i n g  P r o g r a m

THE NEW MEXICO BUREAU of Geology and Mineral

Resources has a long and distinguished publishing his-

tory. For all of our 75 years we have produced profes-

sional monographs, maps, circulars, and other publica-

tions. We have expanded the scope of that program in

recent years, producing publications with a broader

appeal. And we have embraced the technological

opportunities available to us. Many reprints of older

publications are now available on CD ROM, and we

continue to explore publishing on the Web. Many of

our maps and other publications are available online or

as open-file reports on CD ROM.

Our Scenic Trip series made its debut in 1953.

These books, with their regional, field-oriented

approach to New Mexico geology, have long been our

best-selling and most popular titles. We are redesigning

the series and giving it a fresh look. The first in the

revised series, a guide to the Albuquerque area, by Paul

Bauer, Richard Lozinsky, and Carol Condie, will be out

in 2003. We anticipate new Scenic Trips to the High

Plains of northeastern New Mexico, Cimarron

Country, and elsewhere.

Working in cooperation with the National Park

Service, New Mexico State Parks, and other land-man-

agement agencies, we plan to produce two volumes on

the geology of New Mexico’s parks, monuments, and

public lands. Written for a general audience and pro-

duced in full color, these books will serve as popular

and authoritative guides to the most significant geolog-

ic landscapes in New Mexico.

We currently publish three periodicals. New Mexico

Geology is published quarterly (available by subscrip-

tion), and Lite Geology twice a year (fall and spring;

available gratis to New Mexico educators). Earth

Matters is published twice a year and is available free,

upon request. After many years of work by many peo-

ple, our new state geologic map of New Mexico

(1:500,000) will be out in 2003. The final work has

been done in close cooperation with (and with finan-

cial support from) the U. S. Geological Survey. All of

this work is accomplished through the dedicated efforts

of our publishing staff and with the support of the

entire bureau. A complete list of our publications may

be viewed at our Web site (geoinfo.nmt.edu).

P U B L I S H I N G  P R O G R A M

.  , Senior Geologist/Chief Editor

 .  , Managing Editor

 . , Editor

 , Assistant Editor

P U B L I S H I N G

Our most recent

publications include:

Late Pennsylvanian and

Earliest Permian Fusulinid

Biostratigraphy, Robledo

Mountains and Adjacent

Ranges, South-central

New Mexico by Gregory

P. Wahlman and William

E. King, Circular 208.

Minerals of New Mexico

poster, produced in

cooperation with the

Mining and Minerals

Division of New

Mexico’s Energy,

Minerals, and Natural

Resources Department.

Earthquake Catalogs for

New Mexico and

Bordering Areas: 1869-

1998 by Allan R. Sanford,

Kuo-wan Lin, I-ching Tsai,

and Lawrence H. Jaksha,

Circular 210.

New Mexico’s Energy,

Present and Future:

Policy, Production,

Economics, and the

Environment, edited by

Brian S. Brister and L.

Greer Price, Decision-

Makers Field Guide

2002.

Satellite Image of New

Mexico, Resource Map

23 (1:500,000).

Water, Watersheds, and

Land Use in New Mexico:

Impacts of Population

Growth on Natural

Resources—Santa Fe

region, edited by Peggy

S. Johnson, Decision-

Makers Field Guide

2001.

Our Water Resources: An

Overview for New

Mexicans by W. J. Stone.

Silver and Gold in New

Mexico by V. T.

McLemore, Resource

Map 21 (1:1,000,000).

Mines, Mills, and Quarries

in New Mexico 2001,

produced in cooperation

with the Mining and

Minerals Division of New

Mexico’s Energy,

Minerals and Natural

Resources Department,

and the New Mexico

Bureau of Mines

Inspection.

Coming soon:

State Geologic Map of

New Mexico, 1:500,000 

Hydrogeothermal Studies

in the Albuquerque Basin,

by Marshall Reiter.

Geology of the Caballo

Mountains, New Mexico

by William R. Seager and

Greg H. Mack.

Tectonics,

Geochronology, and

Volcanism in the

Southern Rocky

Mountains and Rio

Grande Rift, edited by

Steven M. Cather,

William C. McIntosh, and

Shari A. Kelley.

S C E N I C  T R I P  S E R I E S • N U M B E R  S E V E N T E E N

A Guide to Its Geology 
and Culture

ALBUQUERQUE

N E W  M E X I C O  B U R E A U  O F  G E O L O G Y  &  M I N E R A L  R E S O U R C E S





MOST OF OUR FUNDING COMES FROM STATE APPROPRIATIONS, supplemented by grants from a variety of sources

(listed below) and income from publication sales. Figures shown are for the period from July 1, 2000 to June 30,

2001 (our FY 2000).

National Science Foundation

U. S. Geological Survey

National Aeronautics and Space Administration

U. S. Department of Justice

U. S. Department of Energy

U. S. Bureau of Land Management

New Mexico Department of Public Safety

New Mexico Office of the State Engineer/Interstate

Stream Commission

New Mexico State Land Office

U. S. Bureau of Reclamation

The McCune Charitable Foundation

F I N A N C I A L S

AD D I T I O NA L G R A N T F U N D I N G F O R 2000-2001 C A M E TO U S F RO M:





I n  pa r t n e r s h i p
w i t h  N e w  M e x i c o
T e c h : T e a c h i n g ,
A d v i s i n g ,
C o l l a b o r at i v e
R e s e a r c h

SINCE our establishment in 1927,

our primary partner has been New

Mexico Institute of Mining and

Technology. Most of our scientific

staff actively teach, serve on gradu-

ate committees, and provide guid-

ance for ongoing student research.

Two of our professional staff hold

joint appointments with the Earth

and Environmental Sciences

Department of New Mexico Tech.

We are also involved in collabora-

tive efforts with the Petroleum

Recovery Research Center on cam-

pus.

Our laboratory facilities work in

close collaboration with New

Mexico Tech, supporting the

research efforts of faculty and stu-

dents. Grant funding, which pro-

vides substantial support for

research at the bureau, comes to us

through the university, and a por-

tion of all grant funds goes to the

university for overhead.

Many bureau staff members

participate in New Mexico Tech’s

annual Science Olympiad, as event

coordinators and in other capaci-

ties. Brian Brister, Nelia Dunbar,

Richard Esser, Gretchen Hoffman,

Dave Love, Virgil Lueth, Lisa Peters,

and Dana Ulmer-Scholle have all

participated in recent years. Bureau

staff are also involved in the annual

New Mexico Science and

Engineering Fair at New Mexico

Tech. Nancy Gilson has served as

judge coordinator for the past six

years, and many bureau staff mem-

bers judge in various categories.

Details on the activities of our

staff may be found in their individ-

ual staff pages on our Web site at

http://geoinfo.nmt.edu/.

B u r e au  S ta f f
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The Interstate Oil and Gas

Compact Commission’s Best

Practice Award for the 2002

Decision-Makers Field Conference.

The New Mexico Environmental

Law Center’s Karl Souder Water

Protection Award to Peggy Johnson.

The AAPG/Southwest Section’s

A. L. Cox Award for best poster

presentation to William D. Raatz.

The John C. Frye Memorial Award

in Environmental Geology to Peggy

Johnson, presented jointly by the

Geological Society of America and

the Association of American State

Geologists.

The AAPG/Southwest Section’s

Monroe G. Cheney Award for sin-

gular contributions to the science of

petroleum geology to Ron

Broadhead.

The AAPG/Southwest Section’s A.I.

Leverson Memorial Award for best

presentation to Ron Broadhead.

The Geoscience Information

Society’s Best Guidebook Award for

Southwest Passage: A Trip Through

the Phanerozoic, T. F. Lawton, N. J.

McMillan, V. T. McLemore*, G.

Austin*, and J. Barker*, editors,

New Mexico Geological Society

Guidebook 51. [*New Mexico

Bureau of Geology & Mineral

Resources]

The Geological Society of America’s

Roy Shlemon Distinguished Mentor

Award to Sean Connell.

The Western States Seismic Policy

Council’s Award for Excellence in

Outreach to Schools to David Love

and Susie Welch for Rockin’ Around

New Mexico.

The Lyndon B. Johnson Space

Center Group Achievement Award,

in recognition of outstanding con-

tributions toward Astronaut

Candidate Training in Earth

Science, from the National

Aeronautics and Space

Administration.

The American Institute of

Professional Geologists’

Appreciation Award to Virginia

McLemore.

The New Mexico Science Teachers

Association Award for Service to

Science in the State of New Mexico

to Susie Welch.

New Mexico Geological Society’s

Honorary Member Award to James

M. Barker (2000) and Gretchen K.

Hoffman (2002)

The 2003 Hal Williams Hardinge

Award (from SME’S Industrial

Minerals Division) to James M.

Barker.

O n  t h e  F r o n t  L i n e s

I N  T H E  D I R E C T O R ’ S  O F F I C E

 , Executive Secretary

I N  T H E  P U B L I C AT I O N  S A L E S  O F F I C E

 , Administrative Secretary 

 , Administrative Secretary 

 , Administrative Secretary

I N  T H E  B U S I N E S S  O F F I C E

 . , Assistant Director for Finance

 , Business Office Coordinator

I N  A L B U Q U E R Q U E

 , Administrative Secretary

G E N E R A L  S E R V I C E S

 . , Manager, Fleet/General Services

 , Lead Maintenance Carpenter

 , Mechanic – Carpenter Helper

 . , Mechanic
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Bureau publications are available for

sale through our Publication Sales

office on the campus of New Mexico

Tech. Purchase in person, by phone or

mail, or online at geoinfo.nmt.edu.

The office is open Monday-Friday,

8 a.m. to noon and 1 p.m. to 5 p.m.

Phone orders may be placed at (505)

835-5420. A complete catalog of our

publications is available online at our

Web site.

    geoinfo.nmt.edu
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COMING SOON: State Geologic Map of New Mexico (1:500,000). Published by the New Mexico

Bureau of Geology and Mineral Resources, in cooperation with the U. S. Geological Survey.

AVAILABLE FROM OUR PUBLICATIONS OFFICE IN SPRING 2003.



F
ORMERLY KNOWN AS the New

Mexico Bureau of Mines and

Mineral Resources, we continue:

To conduct research and interact with

state, local, and federal agencies and

industry to facilitate prudent

exploitation of the state’s geologic

resources

To distribute accurate information to

scientists, decision makers, and the New

Mexico public regarding the state’s

geologic infrastructure, mineral and

energy resources, and geohydrology

(including water quantity and quality)

To provide timely information on

potential geologic hazards, including

earthquakes, volcanic events, soils- and

subsidence-related problems, and

flooding

To create accurate, up-to-date (digital

and GIS-based) maps of the state’s

geology and resource potential

To act as a repository for cores, well

cuttings, and a wide variety of

geological data. To provide convenient

physical and internet access for New

Mexicans to such resources

To provide public education and outreach

through college teaching and advising,

the Mineral Museum, and teacher- and

student-training programs.
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