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GEOLOGY
In The
GRAND CANYON COUNTRY
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UNDERGRADUATE AND GRADUATE
PROGRAMS IN GEOLOGY

AT

Northern Arizona University

Flagstaff, Arizona




FLAGSTAFF, ARIZONA

Flagstaff. the city of seven wonders, is located in the heart of
Coconino Naticnal Forest, the largest continuous stand of ponderosa
pine in North America. At an eievation of 7,000 feet, sunshine and
clear air combine with low humidity to produce a truly dehlightful
climate. North of Flagstaff, the San Francisco Volcanic Peaks, at
an elevation of 12,670 feet, are an excellent winter sports and sum-
mer hiking area. To the south of Flagstaff is a vast network of can-
yons and mesas leading to the basin and range province of the South-
west deserts. Within a 100 mile radius of Flagstaff are seven Na-
tional Parks and Monuments including the incomparable Grand Can-
yon of the Colorado. Flagstaff is also the home of the Lowell Qbser-
vatory and the U.S.G.S. Astrogeology Center, deeply involved in Space
exploration and the geclogic training of scientists-astronauts. Geo-
logically speaking Flagstaff is a truly exciting place to live.




Northern Arizona University, South and North Academic Centers, with

the City of Flagstaff in the background and the San Francisco Peaks
on the Horizon

Northern Arizona University

N.AU. is one of three state supported universities in Arizona, with
a student enroliment of about 9,800 students. Estabiished in 1859,
the University has experienced rapid growth in recent years and has
succeeded in combining time-tested traditions with the finest of mod-
ern factiities and the highest standards of instruction: At N.A.U., “to
become educated is to become more human” and the faculty is dedi-
cated to the highest level of scholarship coupled with a spirit of friend-

liness which will enhance and preserve the individuality of the stu-
dent.

The Department Of Geology

Geology is a relatively recent addition to the many disciplines at
N.A.U. Although Geology was taught for many years, the first B.S. de-
gree was not conferred until 1966. Since that year, the department
has grown to nine full-time professors and three adjunct professors.
There are 154 undergraduate majors and 36 graduaie majors. It is the
intent of the Department to stabilize this growth at present levels in
order to insure personalized instruciion and supervision. Graduate
study is confined to the Masters degree and no further degree plans
are contemplated. The growth of Geology at N.A.U. has been an order-
ly process augmented by federal funding, principally N.S.F., and by
substantially increased stale budgets and by significant contributions
by several petroleum and mining companies. Each additional staff
member in Geology has joined N.A.U. because of his primary interest
in teaching supplemented by his interest in field oriented research.

Programs Of Study

Programs leading to the B.S. degree.

1. The Geology Extended Major designed for career work in geo-
logy as a profession.

2. The Applied Geology Extended Major with concentrations in
Geophysics, Hydrology, and Engineering Geology.

3. The Earth Science Major for students interested in environmen-
tal and interdisciplinary studies as well as in the teaching of
Earth Science at the secondary level.

4. The Recreation Land Management Extended Major for students
interested in careers in the Forest and Park Services.

Graduate Degree Programs.

1. The Master of Science in Geology is designed for students in-
tending to pursue careers in the mining and petroleum indus-
tries as weli as in state and federal surveys.

2. The Master of Arts in the Teaching of Earth Science is designed
for students who do not have teaching certification. The pro-
gram includes 12 hours of course work in Education.

3. The Master of Science in Earth Science is designed for students
desiring to expand their background in Earth Science for work
as curators and preparators, research assistants, or in the teach-
ing of Earth Science.
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Courses In Geology

Undergraduate

101 Man and the Earth (4)
121 Physical Geology (4)
122 Historical Geology (4)
250 Paleontology (3-4)

301 Geol Human Affairs (3)
305 Rocks & Minerals (3)
310 Mineralogy (5)

315 Petrology (5)

319 Sedimentology (3)

320 Stratigraphy (3)

360 Engineering Geol (3)

370 Structural Geol (4)

408 Geophys Instrumentation (2)
410 Intro Oceanography (3)

420 Field Methods {2)

421 Summer Field Geology (6)
430 Geomorphology (3)

485 Undergrad Research (1-6}

Undergraduate and Graduate

501 Evol of Geo! Prov (3)
522 Optical Mineralogy (3)

560 Intro to Geophys (3)
570 Intro to Geochem (3)

Graduate

600 Tech Sess in Geol (1)

605 Adv. Palep (2-3)

606 Geol for Teachers (3)

607 Earth History (3)

608 Landforms of N. Amer (3}
611 Sed Pet Sandstones (3)
612 Sed Pet Carbonates (3)
615 Founders & Concepts (2)
620 Economic Geology (3)

621 igneous Petrology (3)

622 Metamorphic Petrology (3)
625 Isotope Geochronology (3)
626 Topics in Earth Sci (3)

630 Micropaleontology (2)
631 Field Goel for Teach
635 Paleoecology (3)

638 Elements of Geology (2)
640 Volcanology (2-3)

644 Adv. Structural Geol (3)
646 Adv. Stratigraphy (3)
650 Marine Geology (3)

670 Hydrogeology (3}

680 Teach Meth in Earth Sci {2)
697 Independent Study {(1-3)
698 Graduate Seminar {1-2)
699 Thesis {4-6)

Freshman Geology students in the Inner Gorge of the Grand Canyon
of the Colorado

L e v et P Py A T = e

Magnetometer measurements in Ook Creek Canyon at the Mogollon Rim

Facilities and Equipment

Geology occupies two floors of a modern three story building on
the North Academic Center, utilizing 5 lecture rooms and 10 labora-
tories for instruction and research. Twao labs are fully equipped for
audio-visual tutorial instruction. Standard equipment, including 18
petrographic microscopes, is provided for undergraduate instruction.
Research equipment available at the graduate level includes full in-
strumentation for petrographic and paleontclogic micrography, X-ray
diffraction and fluorescence, atomic absorbtion, and coforimetry in-
strumentation. For quantitative analysis of data, the Department_ has
electronic and rotary calculators and a H-P. 9810A calculator, printer
and plotter. In geophysics, a LaCoste and Romberg gravity meter, a
proton precession magnetometer, a 13 channel refraction seismic ur_nt,
earth resistivity unit, flux-gate magnetometer, provide instrumentation
for a wide range of field investigations. For field work, the Depart-
ment has 2 van-buses, 2 Power Wagon Carryalls, and 9 Jeeps. A rock
preparation and thin-section laboratory, drafting, enlarging and map
reproduction {Ozalid) room, and a well-equipped photographic dark
room provide support for thesis research and preparation of manu-
scripts.
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Field work in the Voleanics of the Hopt Buttes area
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Field Studies

Because of the favorable climate in Anzona, field work is done on
a year round basis. All undergraduate and most graduate courses
inciude field studies to augment classroom and laboratory work. The
Department offers two summer field courses, Geol. 408 and 421, the
latter of which is required of all undergraduate majors. In addition,
most undergraduates take at least one course involving field problems
ranging from forminiferal studies to gravimetric investigations. Brief
descriptions of the field courses follows:

Geolo 405 Ceophysical Instrumentation: A two senwster-hour
vourse in feld application of geophysical nstruments including
gravity meter, magnetometer, refraction seismograph, and resis-
tivity meters. The work will stress a maximam of “hands-on” ex-
perivnee with cach instrument. Classwork will be minimized
and will consist of instruction regarding operation of various in-
struments and methods of reducing field measurements to map-
pable dati. Prerequisites: One vear Physics, College Aluebra-
Triy., Physical Geology.

Ceol. 121 Summier Field Geolowv: A six sewester-hour course
in the application of aecologic principles to the solution of de-
tailed and regional problems. The course consists primarily of
four problems in two arcas. Flagstaff Area: (1} Strabigraphic
and structural mapping of Precambrian and Paleozoic Sedi-
mentary and Metumorphic Rocks: 120 Stratigraphie and struc-
turad analvsis of an [gueous and Metamorphic Complex. Crand
Canvon Area: 17 Stratigraphic Facies of Toroweap ( Permian)
Formation: {2} Ceologic Mupping of Big Springs Faunlt Svstem
in the Crand Canvon. Use will be made of the Brunton, plane
table, air photos, Written reports which will be based on field
and Iaboratory analvsis are required. Prereguisites: Mineralogy
& Petrology. Structural Ceofory & Ficld Methods. Strativraphv
and Sedimentology are helpful but are not reguired.

At the graduate level, all thesis research to date has been field
oriented and the staff is actively engaged in a variety of field inves-
tigations. Masters thesis completed during the last two years include
the following:

Fetzology of the Tapeats Sandstone. Grand Canyen Stonctuzal Analysis of Cotrrune Bt
Lo o Storenun Lake Atea Cravity Clidinz ot Gray Mo i

At

Felrology of Younges 1ecambran Basalue Hocke
anad Canyon

wre and Fetrdeay of Older Presambrun
‘nstalline Rocks, © ¢

Stratwraphy of Haw Foon

Cambrun-Devontan Stratizhraphy an Nortbem
Yarapai County

Petroboay of Toroweap Framation, Walnot Canyon

Codozy of Tusknp (amon, Grand {anyon

yun
. Crand Canzon

Current research at the M.S. level which is in various stages of
completion include the foliowing:

Crolozy of Precambaian Reks in Encineering Geology of Flazuaff

Skall Valley Stratszraphy and Depeutional Envitonment of
Bavalt Stratizraphy of the Apache Precambrian Dow Formation, Grand Canton
Maid Meantain Godomy of Copper Creeh Area
Fetrobozy and Crochenustsy of Sulfite-bearing Hegh £ hant o] Lonses aml Codods o the
Pezmatites, Stillwater Complex Heaver Creel Watesched
Metatrphic Fetrology and Stroetare of Froal Toroweap Facies, Marble Canzon
Schist in Aincral Monntatns Petrolozy nf Redwall 1rmmostone,
Carrlorzy of Wiedy Monuntain Voleanic Fiell Notthoentral Arizona
Petrology and Geochemistry of Caibonate Hydrogeolagy of Fost Valles .
and Fliorite Deposits, Vultare Peak Fetrokezy of Shinzrump Formation, Nerthem
Cevlogy of Shadirw Monntain Anizeiih
Larbonate Faties and Fetrology, Mississippian of Srivmic Velogity and Deep Seepaze Fotentil
Your Comens Arez in the Braver Greck Watershesd




Geology Stait

Charles W, Barnes, Ph.D., University of Wis-
consin, has interests in structural analysis,
rock mechanics, and metamorphic petrology.
Cuwrrently he is studying the history of a2 com-
plexly deformed area near Flagstaff where mo-
noclinal axes of varying age form interference
patterns on an enormous scale, and promoie
superbly developed gravity-gliding features on
every scale. Additionally, the structural and
petrotogic puzzles exhibited by the older Pre-
cambrian rocks exposed in the lnner Gorge of
the Grand Canyon and along the Mogollon Rim

provided a challenge in polyphase inierpreta-
tion. 7R

Stanley S. Beus, Ph.D., University of California

in Los Angeles, specializes in biostratigraphy

and invertebrate palelontology. He is interes-
ted in the ecology of Paleozoic invertebrates,
particutarly brachiopods, biostratigraphy in the
Cordilleran region, and the application of sta-
tistics to paleontological problems. Current
research activities include Precambrian strati-
graphy in the Grand Canyon, Devonian biostra-
tigraphy, megafossils of the Pennsylvanian and
paleoecology of a Carboniferous limestone in
South Wales. 12 'f]ﬁ}s

Dayid_S. Brumbaugh, Ph.D,, indiana Universi-
ty, specializes in structural geology and geo-
physics. Primary interests include the applica-
tion of geophysical techniques to structural
problems, and the kinematics and sequence of
deformation of structures. Current research
activities include a geophysical study of the
Big Hole River basin of southwestern Montana
to determine basin configuration and structu-
ral relations; analysis of regional fracture pat-
terns in the Cherokee basin of Kansas and
Oklahoma; and chronological study of a por-
tion of the southwest Montana thrust belt.

FIMRTIEN LR

(o US

Augustus S. Cotera, Ph.D., University of Texas,
is a sedimentologist and sedimentary petrolo-
gist. Current research interests include the
petrology of late Precambrian and early Paleo-
Zoic sandstones exposed in the Grand Canyon
and fabric analysis of Triassic conglomerates
and sandstones. His general interests include
paleogeographic interpretations using sedi-
mentary structures and paleocurrent analysis,
and the application of statistical analysis to
problems involving sedimentary models and
depositional environments.

é\ ,-&;.;f;—“/

Raymond L. Eastwood, Ph.D., University of Ari-
Zona, is a geocthemist with strong interests in
volcanology, isotope geochronology, mineralogy
and petrology. Current research concerns the
post-Miocene volcanism in the southern Colo-
rado Plateau —B3sifi and Range area specifi-
cally in the San Francisco volcanic field, which
involves establishing a chronology of volcanic
and structural events and a definition of petro-
logic events via field and laboratory studies.
On the level of theory, his interesis involve re-
lating mechanisms of geologic processes and
principles of chemistry and physics.

Dick

Richard F. Holm, Ph.D., University of Washing-
ton, is a petrologist with interests in the petro-
logy and structural geology of igneous and
metamorphic rocks; his interents also include
mineralogy and the geology of mineral depos-
its. A research program now in progress com-
bines field and laboratory studies o fthe struc-
ture, stratigraphy and petrology of the San
Francisco Peaks volcano in northern Arizona.
Current research activities also include petro-
logic studies of alkalic and mafic gneisses, and
mafic and ultramafic intrusions of the Precam-
brian Dahomeyan basement complex of south-
eastern Ghana, West Africa.

5K
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Errol L. Montgomery, Ph.D.) University of Arizona, is a hydrogeo-
logist with particular interests in applying geophysical techniques to
hydrologic investigations. His research has
included hydrologic analysis of alluvial aqui-
fers using the gravimeter, refraction seismo-
graph and the proton precession magnetome-
ter. Studies of volcanic and sedimentary rocks
and experimental techniques relating changes
in seismic velocity to degree of weathering and
unsaturated permeability. Current research
also includes urban geology and evaluations
of geologic hazards by quantification of rela-
tionships between slope rock type, soil type
and historical costs of damage due to surficial
earth movements.

Dale Nations, Ph.D., University of California at Berkeley, is a pale-
ontologist with primary interests in Cenozoic palececology and mic-
ropaleontology. He emphasizes the interpretation of age and environ-

ment of deposion of stratigraphic units based upon coordinated m,-f;pC
analysis of sedimentary structures, invertebrate and vertebrate fossils '
and fossil floras wherever they occur together. Main research efforts
are in non-marine sedimentary basins in the Verde Valley and Tseg)
Canyon, Arizona. On a worldwide basis, he is also interested in fossil
decapod crustacean faunas.
-

_ D C¥-

Richard R. Rawson, Ph.D., University of Wisconsin, is interested
in carbonate petrology and stratigraphy. His research is focused on
depositional environments of ancient sedimen- ‘
tary rocks including textural analysis of carbo- “ %
nates and analysis of sedimentary structures.

Current research includes analysis of deposi- ¥

tional environments of carbonate rocks found ¥

in the Toroweap Formation of the Grand Can-

yon and northern Arizona. The Toroweap For-

mation represents 2 transgressive-regressive f\A- .

cycle and displays very well all sedimentary o

facies from open marine to aeolian sand dunes. § &
~ ! P STy i
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Adjunct Professors

Thor N. V. Karistrom, Ph.B., Univ. of Chicago,
is a geologist with the USGS Branch of Astro-
geologic Studies in Flagstaff. He was instru-
mental in the preparation of the preliminary
landing site geologic maps used in the Apollo
Lunar exploration program. More recently,
he has begun work on environmental surfi-
cial geologic studies in conjunction with the
ERTS mapping program. Because of his ex-
tensive early work in glacial sediments in
Alaska, he has taught graduate courses in
Glaciology in his position as Adjunct Profes-
sor at N.AU.

John F. McCauley, Ph.D., Columbia Univer-
sity, is a Branch Chief of the USGS Branch
of Astrogeologic Studies in Flagstaff. He has
had major responsibilities in Lunar explora-
tion programs since their inception but es-
pecially in the Ranger and Apollo programs.
He is presently involved in the direction of
exploration of Mars in the Mariner and Vik-
ing programs. Prior to his extenisive work in
Space Geology, he was Associate Professor
of Geology at the University of South Caro-
lina. As Adjunct Professor at N.A.U., he has
been involved in teaching graduate level
courses in Lunar Geology and NSF sponsor-
ed short courses in Astrogeology for college
teachers.

Edward W. Woife, Ph.D,, Ohio State Univer-
sity, is a geologist with the USGS Branch of
Astrogeologic Studies in Flagstaff. He has
heen engaged in Mapping of the Merriam
Crater complex in the San Francisco Volcanic
Field in conjunction with field testing of
equipment and techniques for Lunar expiora-
tion and in Astronaut training. He is co-in-
vestigator in the geologic equipment pro-
gram and site mapping of Lunar landings of
the Apotlo 16 & 17 missions. In addition, as
Adjunct Professor, he has taught graduate
courses in Volcanology and also courses in
General Geology at N.A.U.

11
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Fresh Snowfall on the San Francisco Voleanic Peaks

FINANCIAL ASSISTANCE

in addition to the financial assistance provided to students by the
Financial Aids office of the University, the Department of Geology
awards assistance to both undergraduate and graduate geology ma-
jors. Upperclass undergraduate siudents work as departmental as-
sistants and laboratory assistants on an hourly basis, not to exceed
15 hours per week. Stipends range from $800 to $1,000 per academic
year. At the graduate level, the Department awards 9 graduate teach-
ing assistantships at a stipend of $2,000 per academic year plus
out-of-state tuition waivers. Also, 3 research assistantships at $2,000
each and 3 technicianships at $2,500 each are awarded, neither of
which, however, have out-of-state tuition waivers. Application forms
for either undergraduate or graduate assistantships are available
upon request. The closing date for all applications is February 15
and awards are announced on March 1 of each year.

o iy




Hal Stephens, USGS
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PLANNING A TRIP TO THE
GRAND CANYON COUNTRY ?

ORDER YOUR COPY OF

Geology of Northern Arizona

THE MOST COMPLETE WORK EVER PUBLISHED

A limited number of sets, used for the Rocky Mountain Section
Meeting of the Geological Society of America, are available.

Part 1 - Regional Studies

Topic Number of Papers Pages

1. Precambrion Geology 5 1 — 97
2. Paleozoic Geology 2 119 — 192
3. Mesozoic Geology 2 193 — 220
4. Cenozoic Geology 4 221 — 316
5. Structural Geolagy 3 317 — 392
6. Economic Geology i 393 — 406

Part 2 - Avea Studies G Field Guides

Grand Canyon — River Guide & Kaibob Trail Guide 409 — 422

. Nofth Central Arizona — Field Trip Guide & 2 Popers 423 — 464

. San Francisco Volconic Field — Field Trip Guide & 3 Papers 465 — 546
. Son Francisco Mountain — Field Trip Guide & 4 Papers 547 - 601

. Verde Valley — Field Trip Guide & 2 Popers 602 — 646

. Hopi Buttes — Field Trip Guide & 2 Papers 647 — 728

. Black Mesa Area — Field Trip Guide & 2 Papers 72% — 793

. Jerome Areo — Field Trip Guide & 1 Paper 794 — 804

0N LW N

This two volume set was specifically prepared for the Rocky Mountain Section Meeting, held in
Flagstaff in April, 1974, Sixty Five scientists from the U.S.G.S., Northern Arizona University, Univer-
sity of Arizona, Arizona State University and several other institutions contributed papers and field

guides, most of which are in print for the first time The two volume set represents the most complete
and up-to-date work ever published on the Geology of Northem Arizona.

Please use the form below for ordering your copy of GEOLOGY OF NORTHERN AR1ZONA:

NORTHERN ARIZONA UNIVERSITY BOOKSTORE, NAU BOX 6044, FLAGSTAFF, ARIZONA 86001
Please send set{s) at $12.00/set of GEOLOGY OF NORTHERN ARI!ZONA to:

Name

Institution

Address

Make check payable to NORTHERN ARIZONA UNIVERSITY BOOKSTORE, in the amount of $12.00/set.

(includes shipping & postage) i




FOR TEACHERS

GEOLOGY

in the
GRAND
CANYON
COUNTRY

THREE — OR — FIVE HOURS OF GEOLOGY AT NORTHERN ARIZONA UNIVERSITY

GEOLOGY 606 GEOLOGY FOR TEACHERS (3)  GEOLOGY 538 ELEMENTS OF GEOLOGY (2)
JULY 15 — AUGUST 17,1974 (GEOLOGY OF THE GRAND CANYON)
JUNE 10 — JUNE 21, 1974
OR JULY 15 — JULY 26, 1974

PURPOSE: A series of two courses in Geology have been selected for the purpose of providing teachers at
the secondary and elementary level with an understanding of the principles of Earth Science. Students may

elect to take one, or two courses in the series. One course includes A RAFT TRIP DOWN THE COLORADO
RIVER IN THE GRAND CANYON.

LOCATION: Classwork will be done on the campus and field studies will be done in areas within an hour
drive of the University. Flagstaff is located in the pine forests of the Colorado Plateau at an elevation of
7,000 feet, and within one hour driving radius of the San Francisco Volcanics, Precambrian meramorphics,
acid igneous intrusions, and several canyons in which are exposed stratigraphic sections of rocks ranging in
age from Precambrian through Cretaceous. The Grand Canyon is within two hours driving distance.

GEOLOGY 606 GEOLOGY FOR TEACHERS (3)

Earth materials and processes on the Earth surface. A beginning course in the physical aspects of the Earth
including minerals and rocks, erosion of the land surface by water, wind and ice, earthquakes and volcanic
activity. Three lectures and two labs and/or field trips per week.

GEOLOGY 538 GEOLOGY OF THE GRAND CANYON (2)

Origin, structure, and entrenchment of the Grand Canyon with emphasis on the physical principles and
historical aspects of the earth which are so superbly exhibited in the Grand Canyon. Five lectures, two

films, one day field trip and a four day raft trip down the Colorado from Lees Ferry to Phantom Ranch and
hike out to South Rim.

COST:  Tuition $14 per credit hour; Activity Fee $3 per course. Geology 638 $50 field trip fee plus $170

River Trip Fec (includes food and transportation).

Optional Fees: University Dorm - Two to a room $9 per week; University Cafeteria - Twenty Meal
“Ticket $15. Private rooms and apartments are also available.

INFORMATION and APPLICATION: Chairman, Department of Geology, : -
Box 6030 — Northern Arizona University, Flagstaff, Arizona 86001
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GEOLOGY IN THE GRAND CANYON COUNTRY
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NORTHERN ARIZONA UNIVERSITY

The Northern Arizona Universiiy is one of three state-supported universities in Arizona, with a current
enrollment of more than 9,000 students. The University is located in Flagstaff in the north-central part of
the state at an elevation of 7,000 feet. The City is entirely surrounded by the Coconino National Forest
in the high pine forest Colorado Plateau country. Flagstaff is on the southern edge of the San Francisco
Volcanic Field, with the major cone rising to more than 12,000 feet. Within a 100-mile radius of Flagstaff
are seven National Parks and Monuments, including the incomparable Grand Canyon of the Colorado.
Flagstaff is the home of the U.S.G.S. Astrogenlogy Center, deeply involved in Iunar exploration and the
geologic training of scienfist-astronauts.

L The Department of Geology offers major programs leading to the BS and MS degrees in Geology, BS
degree in Geophysics, BS and MA degrees in the Teaching of Earth Science, and the MS degree in Earth
Science. The Department of Geology shares a modern building with Physics and has available the normal
equipment facilities in support of advanced research work in the geological sciences, including xray
diffraction, atomic absorbtion, mass spectrometry and a computer terminal for quantitative research. :
research. ; |
STAFF ' ’ :
Charles W. Barnes, Ph.D., Wisconsin, Associate Professor
Structural Analysis and Metamorphic Petrology
Staniey S. Beus, Ph.D., UCLA, Professor
Paleontology and Stratigraphy

David §. Brumbaugh, Ph.D., Indiana University, Assisiant Professor
Structural Geology and Geophysics

Augustus S. Cotera Ir., Ph.D., University of Texas, Professor, Chairman
" Sedimentary Petrology of Sandstones
Raymond L. Eastwood, Ph.D., University of Arizona, Assistant Professor
Geochemistry, Geochronology and Volcanology
Richard ¥. Holm, Ph.D., University of Washinzton, Assistant Professor
7 - Mi_n_f;ralogy‘ and Igneons Petrology
Errol L. Montgomery, Ph.D., University of Arizona, Assistant Professor
Hydrogeology and Geophysics
3. Bale Nations, Ph,D., University of California-Berkeley, Assistant Professor
Micropaieontology and Faleoecology
A ~ Richard R. Rawson, Ph.D., University of Wisconsin, Associate Professor
’ Stratigraphy and Carbonate Petrology
RESEARCH OPPORTUNITIES

‘Withinn SO miles of Flagstaff, rocks ranging in age from Precambrian to Recent are superbly exposed;
~ research problems in all three rock types are abundant. Faculty and student research in the past few years

!
s
A

! . has included the following generalized areas: Precanibrian Grand Canyon - petrographic and structural
f analysis; Paleozoic - Biostratigraphy, Sedimentary environmiental studies; Mesozoic - Geologic mapping, )
] petrofogic and heavy mineral anaylses; Cenozoic - Pefrology of extrusive rocks in the San Francisco VYolcanic -
l Field, Geomorphologic studies, Surface and subsurface hydrologic investigation.
1 FINANCIAL ASSISTANCE ' R
& ! Teaching assistants: $2,000 a year plus Tuition Waiver : | a o
_ ! Research assistants:  $2,400 a year plus Tuition Waiver | ) {
\J Appointments are also available to quaiiﬁcd students with an interest in Astrogeology in cooperation T

with the Astrogeology B_ranch of the USGS located in Flagstaff.

Applications for assistantships should be filed prior to March 1. Appliéatiolx forms and information
may be obtained by writing to:

" Chairman, Department of Geology - Northers Arizona University - Flagstaff, Arizona 86001
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: LOCATION The field work is based on the Unwerslty campus and at temporary field stat1ons of the North
. Rim of the Grand Canyon. Flagstaff is located in the pine forests of the Colorado Plateau at an elevation of
- 7,000 feet, and within one hour driving radius of the San Francisco Volcanics, Precambrian metamorplucs. .
acid igneous intrusions, and several canyons’in which aré exposed stratigraphic sections of rocks ranging in
“age from Precambrian t}u'ough Cretaceous. The Grand Canyon is within two hours dtlvmg dlstance

| GEOLOGY 408 GEOPHYSICAL INSTRUMENTATION (2) MAY 27 ]UNE 10,1974

PROGRAM: A two semester—hour course in field apphcauon of geophysu:al instruments including gravxty
meter, magnetometer refraction’ seismograph, and resistivity meters. The work will stréss a maximum of
“hands-on” experience with each instrument. Classwork will be minimized and will consistof instruction re-
garding” operatlon of various instruments and methods of reducing field measurements to- mappable data

7 ;PREREQUISTIES ‘One year: Physms College Algrebra Tng Phys:cal Geology
S"‘AFF Dr Dav1d S Brumbaugh

GEOLOGY 421 SUMMER FIELD GEOLOGY (6) ]UNE 10 ]ULY 13 1974

=,PROGRAM A six semester hour course in the apphcatlon of geologlc prmclples to the solutlon of detax]ed

. and regional probleins. The course: consists primarily-of four problems in two areas. FLAGSTAFF AREA:

CoeQay Stratlgraphlc and structural mapping -of Precambrian and’ Paleozoic. Sedunentary and Metamorphlc o
_“Rocks; {2) “Stratigraphic “and ‘struétural - dnalysis -of an Igneous and Metamorphic’ Complex GRAND -

L _"CANYON AREA: (1) Stratlgraphlc Facies of Toroweap (Permlan) Formation; (2) GEologu: Mappmg ofBig: -
_ :Springs-] Fault System in the Grand Canyon. Use will be made of the Brunton, plane table air photos Wnt— e
- - ten repoits which will be based on field and laboratory analy51s are: reqmred ; : T

| ;,PREREQUiS[TES Mmeralogy &Petrology, StructuralGeology & Field Methods Stratlgraphy & SEdlment—‘ e
Ology are helpful but are Aot reqmred : _ L

" STAFF: Dr, Davld S Brumbaugh and Dr RlchardR Rawso Twr g:raduate student_a is ntsr g

Z;-fFACILITlES Tlansportatlon in- Department Vans, Cartyalls and Jeeps “The Department-facﬂitles mclude
i;_petrograp}uc sedimentation, and ‘thir-section preparation laboratories, and, drafting room: The library ¢ con-r S
. taing’ complete runs of standard ]oumals and perlodlcals “The’ Umversn;y Student Umon Actlvmes Center

o Summer F ine Arts and F llm Classu:s Senes are avallable to-all. students S SR :

GEOLOGY 538 GEOLOGY OF THE GRAND CANYON (2) JUI.Y 15 26; 1974 SR

'-';_Orlgin str":'ture and entrenchment of the Grand Canyon of the Colorado with mphasts ofi the-physical
. prmc1ples and lustoncal aspects ‘of- the Earth which ire s iperbly:

- lectures; two . films, one: day fleld tr1p and FOUR DAY RAFT 'TRIP from Lees -Ferry to Phantom"Ranch
B ..'-and hlke out to South R1m . -, _ _ S

OST Tumon 314 per credlt ho ; [
" Geol. 638: $50; Geol-638 River Trip Feé $17

L Optlonal Fees: University: Dorm "= Two . to-

- -avai able) Umverslty Cai{:tena T
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U M A AGENDA
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M Meeting
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[

10:00 a.m.

v

Little America Motel
Flagstaftf, Arizona
August 19, 1974

Call to order

1//'Approva1 of minutes of meeting of
June 21, 1974

ly/’Repqrt of Executive Secretary
3. Report of Enforcement Section
4. Report of Geology Section

5. 01d Business

6. New Business B‘\UBE_’:_{_?___T THRIES

7. Adjourn

TF YOU ARE UNABLE TO ATTEND THIS MEETING, PLEASE NOTIFY
__THIS OFFICE AS SOON AS POSSIBLE,

—
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OIL AND GAS CONSERVATION COMMISSION
4515 N. 7th Avenue
Phoenix, Arizona 85013

The regularly scheduled meeting for July 19, 1974 was not
held because a quorum would not be present.

By

Ralph W. Bilby, Chairman




OFFICE OF

@if antt Gas Gousernation Touumissinn
STATE OF ARIZONA

43515 NORTH 7TH AVE.
PHOENIX, ARIZONA 25013

PHONE: {(G02) 271-5161

August 7, 1874

Memo: Commissioners
From: John Bannister

I would remind you that our meeting in August will be held in
Flagstaff at the Little America Motel at 10:00 a.m. on August
19, 1974. The University of Northern Arizona will present a
short program at 11 a.m.

I will arrange accommodations at Little America for each of
us for the evening of August 18th. Unless I hear from you to
the contrary, I will order accommocdations for you and your
wife, Should you or your wife be unable to attend this meet-
ing, please advise us at your earliest convenience. As usual,
we will have our Dutch treat dinner and Little America has
agreed to set aside a room for that purpose. Drinks can be
ordered from 7 p.m. to 7:30, with dinner beginning at 7:30 -
price $6.75 per person.

The Governor's Office has advised us that Dr. Geoffrey E. H.
Ballard has been invited to accept appointment to this Com-
mission. I am sure each of us extends a most sincere welcome
to Dr. Ballard and I know we will look forward to his joining
us in Flagstaff.

As you are aware, the Interstate 0il Compact Commission is
meeting in Phoenix December 8, 9 and 10, 1974, The office
has been called on to make a few arrangements at this time

and I am sure as the time of the meeting approaches our ser-
vices will be called on more and more by the IOCC staff. We
will lend every effort to comply with their wishes and to
make the Phoenix meeting a memorable one for the IOCC members.

I attended the meeting of the Rocky Mountain Mineral Law
Foundation in San Francisco on July 10 to 12th. This meeting
concerned itself with both mining and oil and gas problems.
The first day's program was a joint session and was addressed
by Mr. E. M. Benson, Jr., Executive Vice President of Atlantic
Richfield. He spoke of the urgent need of a national energy
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Memo: Commiss igﬂérs {"
August 7, 1974
Page Two

pool and, surprising enough, as his company has done in the

past, called for a phase-out of the depletion allowance while

phasing-in of free market pricing of the petroleum production.
This, of course, engendered much comment.

Another most interesting paper presented was by William K.
Tell, Jr., Vice President of Texaco, who made a most interest-
ing presentation for the petroleum industry in a rebuttal to
many of the criticisms being made against it at this time.

A most interesting paper was presented by David Wynne, attorney
of San Francisco, concerning some of the lasting problems of
geothermal energies. The Friday and Saturday sessions of the
meeting were broken up into oil and gas sections and mining
section. Due to the number of papers being given in both sec-
tions, many of which I was desirous to hear, I attended both
sections as faithfully as possible. It is my feeling that

~the time spent in San Francisco at this meeting was both worth-

while and beneficial.

I would like to mention that probably the most important piece
of business at our meeting in Flagstaff will be the tentative
approval of our 1975-76 budget, the main summary sheets of
which are enclosed for your perusal.

Confidential: EI Paso Natural Gas has indicated a great
interest In creating underground storage of natural gas in
the Casa Grande area. I have but little information concern-
ing this at present bud do know extensive studies are being

continued. T will keep you appraised of this as information
is available.
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OFFICE OF

@i und Gus Gousernation Commission
STATE OF ARIZONA

4515 NORTH 7TH AVE.
PHOEMIK, ARIZOMA 85013

PHONE: (602) 271-5161
ACTIVITY REPORT

August 7, 1974

Memo from W. E. Allen, Director
Enforcement Section

-From various sources I have heard that a fair size lease play is in
progress in the Strip Country of Arizona., Estimates of leases taken run
as high as one million acres. Apparently this acreage is being taken by
various lease brokers. I was told recently by Ed Heylmun, a consulting
geologist, that his group is definitely going to drill at least one well
in the Strip Country within a year. Mr. Heylmun is a frequent visitor
to the office seeking well information in various areas of the State.

1t would seem that Morton Bros., independent operators from Casper,
Wyoming, are wmaking preparations to drill a well in Navajo County, the
Sitgreaves Forest area. Morton Bros. have contacted the Forest Service in
regards to making the location and drilling the hole. The Forest Service
in turn contacted this office for information regarding the amount of
acreage that would be involved and the noise factor to be considered in
the drilling of the well.

As of this date we have had no response from Eastern Petroleum Company
regarding our letter to them dated June 21, 1974, The Commission had
instructed them that their wells in the Navajo Springs area be plugged within
60 days. Registered letters were sent to Mr. Henry Fullop, the principal of
Eastern; Jess Edwards, an associate; and the bonding company. Mr, Edwards
and the bonding company accepted their letters. Mr. Fullop's letter was
returned marked "unclaimed". We hayé'since sent a copy of the letter by
registered mail to Eastern's statutory agent in Arizoma with a copy by

regular mail to Fullop., The statutory agent accepted delivery.

i AR R ,-:-l E‘:&‘H :.1,'1 1 T

Ty




ATANLL R VY

L et
MR CT O P T PRAR I LR AR,

Acrews out of Gila Bend. We ha

0

Activity Report
August 7, 1974
Page 2

We have been informed that Consolidated 0il & Gas of Denver were

Field to Merriop and
Bayless of Farmington, New Mexico, The transfer of this Property wag
tentatively get for August 1, 1974, Consolidated Presently has twg pro-

Production from

these two wells in May was 239 barrels of 041 and 6,504 MCF gas. Merrion

and Bayless have three wells in this field.

Geothermal Kinetics-Amax, Inc., Pima Farms No. 1 has set ¢ 5/8" casing

at 5361" and at lase report the total depth of this
5861"',

geothermal PTospect was

Section 9-T19N-RZ7E, Apache County. At the last report they were drilling

below 1350", 7The projected tectal depth is 185p°,
Reed Nix of yix Drilling

€ Teservoir and a 7" Pipeline has beep

laid from the TeServoir site to the loading terminal, The Company plans

on drilling at least two more wells for additional storage,

but again it  could bhe Fugro, :

detailed study of the ares for the Aty Air Force
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OFFICE OF

@il anh Gus Ganseruation G omminston
STATE OF ARIZONA

4515 NORTH 7TH AVE.
PHOENIX, ARIZONA 85013

PHONE: (602) 27 1-5161

August 7, 1974

J. N. Conley
Director, Geology Section

PUBLICATIONS

Requests for our publications and copies of well record data were about
normal this past month. Most of the requests for our newest publications
have apparently resulted from word-of-mouth snformation as to their avail-
ability, as 1o apnouncements have been noted in industry trade journals.

We will complete and distribute in the near future our 0EW price list and
description of currently available and in-preparation publications.

The Pinta Dome-Navajo Springs-East Navajo Springs pool map will be
printed this month, Unforeseen extra work, drafting, reproduction, and
assembly problems have delayed preparation of copy-ready material for our
revised and expanded Sources of Information Directory and two special publi-
cations.

INVESTIGATIVE PROJECTS

Structure Mapping, Northern Arizona. Dr. George Davis, Geosclences
pDepartment, Tniversity of Arizona, Teports favorable Drogress for the sur-
face structure mapping project in Northerm Arizona, which is being funded
by a grant to the Office of Arid Lands Studies by NASA., Because of the
large number of folds noted on the ERTS imagery needing to be checked on the
ground, the project completion date has been extended to September 30. Davis
plans on visiting our office soon to see what input we may have for the sur-

face phase of the overall project.

Holbtook Axrea, and Regiomnal Structure Map of Northern Arizona. As these
are both long-Tange projects, 1 will no longer teport on them monthly.

Water Inventory Project; Navajo Reservation. I have previously reported
that we have furnished Morrison-Maierle, Inc., some well and other data in
northeastern Arizona. This firm is making a complete inventory of the water
resources of the yeservation under a Bureau of Indian Affairs contract. The
last inventory was made in 1966 by the . 5. Ceological Survey jin cooperation
with the Bureau of Indian Affairs {81A) and the Navajo Tribe. The results
were published in 1969 by the Survey (Professional Paper 521-A).
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Activity Report
August 7, 1974
Page 2

The surface mapping phase of the current project will be completed socon.
A representative of the BIA has assured me that we will eventually get copies
of the maps. Integration of the information revealed by these maps, those of
Professional Paper 521-A, and those to be made by Dr. George Davis will pro-
duce an excellent map showing surface structural features. This map will be
very useful to us in our subsurface investigations.

Photopgeclogic Map - Papago Indian Reservation. The firm of Amuedo &
Ivey, Inc., has completed a photogeologic map of the Papago Indian Reservation
for the Bureau of Indian Affairs, Arthur Woll, BIA, Washingtom, D. C., in-
forms me that this is an excellent map and that he will send us a copy.

EXPLORATION & LEASING

Holbrook area. Bill Maddox, a lease broker in Denver, Colorado, has
been filing oil and gas leases on Arizona State Lands on the Nine Mile anti-
cline in T18N-R24E-23 in Apache County for an unknown client.

Whitlock Valley., The Arizona State [Land Department reports that it
still plans to put up for competitive bidding approximately 23,000 acres of
state lands for geothermal leasing. This almost solid block of acreage is
in T95~R30E near the southeast corner of Graham County.

Relative to geothermal resources, A. K. Doss, State Land Department,
reports that several major company representatives told him at a recent geo-
thermal meeting attended by 19 state land commissions in Austin, Texas,

they had considerable interest in Arizona's potential for energy from this
resource,

GENERAL

Computer Graphics Conference. T recently attended this conference at
Arizona State University as the representative of this Commission. The
purpose was to provide an up-to-date description and demonstration of a
number of computer graphics systems and thus provide a state-of-the-art
up-date for attendees. Several of the systems demonstrated are currently
being evaluated by the ARIS Computer Graphics Committee., Our recommenda-
tion will be requested regarding the system to be used in the ARIS program.

My recommendation will be for the Interactive Graphic Systems and
Mapping Application Procedure on the AGS/700 available from Applicon, Inc.
The mapping procedures offered by this company are very accurate, versatile,
and permit fast and economical up-dating of maps. In the preparation of
maps a draftsman's output is increased about eight times. Texaco Imc. is
currently installing this system in its Midland, Texas, division office.

If some State agency acquires this system, possibly an arrangement
could be made for our Commission to use it for the production of certain
kinds of maps. Arizona State Universitv's Geography Department has a much
less sophisticated computer system for the production of maps. It is
adequate, however, for the production of some types of maps we prepare. 1
believe that an arrangement can be made with the Geology Department of

Arizona State University for the joint authorship and production of some
maps in the future,
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Activity Report
August 7, 1974
Page 3

__National Referral Center. This center assists those who have questions
in science and technology by referring them to organizations that can answer
those questions. 1t is operated by the Science and Technology bivision,
Library of Congress. The data base for this free service is a subject-
indexed inventory that contains some 9,000 organizations (called "inform-
ation sources'). The Center directs those who have a question concerning
a particular subject to organizations with specialized knowledge of that
subject, As this Commission has specialized knowledge concerning emergy and
other subsurface resources in Arizona, I have submitted an application to
the Center for inclusion in its data bank.

0il and Gas Field Data Bank and Map Project of North America. The
American Association of Petroleum Geologists is spomsoring this project.
The data for Arizoma's fields has been gathered by a Chevron 0il Company

"geologist and sent to Norman, Oklahoma, for incorporation with the data bank.

T have requested that when printouts are available we be furnished copies for
checking and making possible additions.

Sample Library. In my report of July 10 I mentioned that I was trying

‘to "find a home" for our dead-storage samples and cores which we do not need

to preserve in our library. The Chief of the Core Laboratory Project, U. S.
Geological Survey, has informed me the Survey may be interested in acquiring

the 38 tons of Supai salt cores we have stored in an Arizona State University
facility.

Visitors. We have had only a few visitors this past month seeking in-
formation. One of them was a representative of Fugro, Inc., a firm of con-
sulting engineers and geologists, which in the past has purchased some of

-our maps and copies of logs and other material in southwestern Arizona. The

firm now has a contract with the U. S. Defense Department to search for
potential missile sites.
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QFFICE OF

Oil and Gas Gnusernation Gommission
STATE OF ARIZONA

4515 NORTH 7TH AVE,
PHOENIX, ARIZONA 85013

PHONE: (§02) 271-5161

July 10, 1974

THE REGULARLY SCHEDULED MEETING FOR

JULY‘lg, 1974 WILL NOT BE HELD BECAUSE
A QUORUM WILL NOT BE PRESENT.
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OIL AND GAS CONSERVATION COMMISSION
4515 N. 7th Avenue
Phoenix, Arizona 85013

Minutes of Meeting
June 21, 1974

Present: Absent:
Mr. Ralph W. Bilby, Chairman
Mr. W. Roger Hafford,

Vice Chalrman
Mr. Robert A. Bledsoe, Member

Mr. F. Keith Benton, Member

The regular Commission meeting for the month of June, 1974 was
called to order by Chairman Ralph Bilby at 10:00 a.m.

Minutes of meeting of April 19, 1974 were approved as written.

Reports of Executive Secretary, Enforcement Section and Geology
Section were accepted.

Executive Secretary advised that the Commission anticipates re-
verting approximately $7,000 to the General Fund, in keeping
with the Governor's economy request that all agencies attempt to
cut costs by at least 5% for the fiscal year 1973-74.

Executive Secretary advised that the Commission budget request
for fiscal year 1974-75 was allowed as requested, plus adjust-
ments for increased personal services and related costs.

Director of Geology Section advised that the $14,000 technical
assistance grant from the Four Corners Regional Commission for
geophysical and geological exploration to be conducted by the
University of Arizona under the direction of the Commission has
now been concluded and the expanded report of southeastern Ari-
zona, based on the report submitted by Drs. Aiken and Sumner

of the University of Arizona, is now being completed by the
printer.

Commission authorized out of state travel for the Executive
Secretary to attend the 20th Annual Rocky Mountain Mineral Law

Institute to be held in San Francisco, California July 11 to
13, 1974, |

It was directed that copies of sheets from the guest register
be supplied the members of the Commission with the regular
monthly mailing.

Director of the Enforcement Section advised that Eastern
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Petroleum Company has drilled 85 holes in the Navajo Springs
area of northern Arizona for helium exploration. Some 30 of
the holes are still open, although only 10 holes are capable
of production or have produced commercially. Repeated efforts
to have the holes plugged and abandoned by Eastern Petroleum
Company have failed. After discussion, Executive Secretary
was instructed to notify Eastern Petroleum Company that the
wells bLe plugged within sixty days from this date or show
cause to the Commission why they have not done so, with a copy
of the notification sent to the bonding company.

Since a quorum will not be present during the month of July

due to vacation schedules, the next regular Commission meet-

ing will be held at Little America im Flagstaff, Arizona on
August 19, 1974 at 10:00 a.m.

Meetiﬁg adjourned at 11:30 a.m.

APPROVED

Ralph W. Bilby, Chairman

Also present at meeting:

Mr. Bill King
The Arizona Republic
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O0IL AND GAS CONSERVATION COMMISSIOCN
4515 N. 7th Avenue
Phoenix, Arizona 850153

The regularly scheduled meeting for May 17, 1974 was not
because a quorum would net be present,

Ralph W. Bilby, Chairman

held




QFFICE OF

B and Gas Couservatinn Gonunission
STATE OF ARIZONA ’
4515 NORTH 7TH AVE.
PHOENIX, ARIZONA 85013
PHONE: {602) 271-5161

July 9, 1974

Memo: Commissioners
From: John Bannister

I would invite your attention to the fact that the Commission
will not meet in July due to conflicts in vacation schedules,
however the Commision will meet in August on MONDAY, the 19th,
at the Little America Motel in Flagstaff, T will make initial
reservations for all out of town Commissioners and request
that you advise me at your earliest convenience should you

not be able to attend this Monday meeting.

Mr. Conley is in the process of securing a speaker from
Northern Arizona University and we will keep you advised as
our plans progress. As usual, we will have a dutch treat

dinner and I will initially plan to set this up at Little
America, also.

On June 28 and 29 the State held a2 meeting in Carefree, Ari-
zona concerning Arizona's energy future and its impact on the
environmental and growth patterns of the State. This meeting
was sponsored by the Governor and was well attended. In ad-
dition to Governor Williams, Senator Paul Fannin and Mr.

Hugh Downs were some of the principal speakers.

The meeting later split into various committees concerning
themselves with specific problems. I was assigned to the
committee on natural resources. Our committee felt that
Arizona could become self sufficient in energy but this self
sufficiency would depend on the development of such things
as geothermal and solar energies. I pointed out that the
development of these forms of energy were somewhere down the
road and that Arizona's concern, as well as that of the Na-
tion, should initially be directed toward satisfying our
short term demands and only the development of oil and gas
sources could accomplish this.

On June 30 through July 3 I attended the I0CC meeting in Vail,
Colorado. This was a well attended meeting and again the

NERRTER ARE Ty
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Memo: Commissioners
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Page 2

theme of the Nation's self sufficiency in energy was taken up.
The I0CC reflected the stand I took in Carefree, i.e. that the
most immediate concern to this Nation is short term demand
which can only be met by 0il and natural gas sources. The
availability of coal and the possibility of converting this
into natural gas was considered at length.

You are aware I am the Chairman of the Environmental Protec-
tion Committee of the I0CC. I had arranged a speaker from
Exxen, who urged that the states in no way abandon their en-
vironmental controls to the Federal Government, but that all
state agencies concerned with environmental protection keep
their rules updated at all times in view of current technology
and that the aim of the rules be reasonable protection, but in

such manner as not to make prohibitive and unreasonable de-
mands on industry.

Also, I had previously appointed a sub-committee to consider
and report upon the most pressing environmental problems of
the various member states. We identified some eighteen pro-
blems and discussed five of these problems in depth at this
meeting. We plan to discuss the remainder at later meetings.

I am pleased to report that the Federal Department of Justice
monitored my committee and reported they felt this was the

most important meeting conducted by the IOCC in the past ten
years.

The 1974-75 budget for this Commission is now in force. You
will recall that I teported at our June meeting that we had
received all monies requested. We are starting out the year
in excellent shape. 1 do anticipate that the major part of
our budget will be expended. For the 1973-74 fiscal year we
are able to revert approximately $7,150 to the General Fund.
This represents slightly less than 5%% of our budget. It is
my feeling that the personnel of this Commission should be
congratulated for their economical efforts to comply with the
Governor's request to reduce spending by at least 5%. These
problems have been discussed with the Commission before.

There are indications that we will have increased drilling
activity this summer. The indications are coming from several

sources and will be discussed in depth by Bill Allen and Jack
Conley.
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OFFICE OF

Ol and Gus Gousernation ommission
STATE OF ARIZONA

4515 NORTH 7TH AVE.
PHOENIX, ARIZONA 85013

PHONE: (602) 271-3161

ACTIVITY REPORT 7 ' A i

July 10, 1974

Memo from W. E. Allen, Director
Enforcement Section

Once again it is the Independents that are leading the way in explor-
atory drilling and new discoveries. In 1973, the Independents drilled 1,686
{76.4%) of the 2,208 new field discoveries, mew pay openers and extention -
wells, Their successes were up 8,9% from 1972. The Majors dropped 3.6% g-
to a total of 21.9% for new discoveries. The drilling funds accounted i
for the remainder 1.7%. Let us hope for an invasion of independent oper-
ators into Arizoma very shortly.

At a recent American Association of Petroleum Geologists convention,
the president of the Association in his speech remarked that "it bordered -
on a major disgrace that our level of domestic exploration is only at about
what it was 30 years ago.” He also stated that the industry is now equipped
with new scientific knowledge and-technical instruments for finding oil and
gas and the problem now is to coordinats the new techniques to take Ffull

advantage of tﬁem. ""WJe have a substantial and challenging domestic petro-

leum potential in this country in deeper parts of onshore basins,"
Mr. Wilson stated. Since Wilsén is a consulting geologists, maybe in time : o BRI

he will point some of his c¢lients in the direction of Arizona's deeper basins,




Activity Report
July 10, 1974
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Duval Corporation has not as yet started their stratigraphic drilling
program. Evidentally they are experiencing some difficulties in finalizing
some of their leasing arrangements.

Geothermal Kinetics-Amax Exploration Pima Farms No. 1 geothermal prospect
in Pinal County is drilling below 3340'. They have set and cemented 13 3/8"
surface casing.

The Nix Drilling Company State No. l geothermal well in Graham County
is still shut down due to mechanical difficulties.

Permit No. 621 issued to American Fuels for the drilling of a Pennsyl-
vanian test at the SW/SW Section 10-T40N-R29E, Apache County has expired.
They were notified of the expiration date, however did not request an
extention.

California Liquid Gas Corporation has started storing propane in their
storage reservoir located in the SW/NW Sec 2-T2N~R1W, Maricopa County. This
is just north and east of Luke Field. The Company has also started erecting
the loading facilities at a railroad spur some 4 miles northwest of the
storage project. 1t is expected that they will start laying the pipeline
for transporting the propane in the very near future. Presently all gas
brought in for storage is hauled by trucks,

We are im the process of completing a production.summary by years on
all wells that have produced gas, oil or helium within the State.  This
summary covers the period from 1954 (year of first recorded production)
through 1973,

Eastern Petroleum has been notified of the action taken by the Commis-
§ion at the June 21 meeting pertaining to the plugging of their nonproduciug
wells. The letter advising them of this action was mailed June 21, 1974,

As of this date we have had no resporse from Eastern.
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OFFICE OF

Bl and Gas onservation Commisston
STATE OF ARIZONA

4515 NORTH 7TH AVE.
PHOENIX, ARIZONA B5013

PHONE: {602) 271-5161

ACTIVITY REPORT

July 10, 1974

J. N. Conley
Director, Geclogy Section

PUBLICATIONS
The following publications were printed this past month:
Report of Investigation 3 -- A geophysical and geological investigation of

potentially favorable areas for petroleum exploration in southeastern
Arizona.

Special Publication 1 -- Review of the Development of Qil and Gas Resources
of Northern Arizona.

County Well Location Maps: Graham-Greenlee
Pima-Santa Cruz

Distribution to State and Federal agencies; libraries, and schools has been

‘made. These publiéatious, with a note of their availability and price, have also

been sent to:
The (il & Gas Journal
World 0il
Petroleum Information

These industry news media sometimes publicize free of charge the availability

- of our publications.

A new price list of our publications will be prepared and mailed to persons
and companies that“have purchased some of our previous. publications.

Currently we are preparing two special publications for printing later this
summer. Qur Sources of Information booklet is being revised and expanded. This

1ittle publication has been very well received by the oil industry and, surprisingly,

by several State and Federal agencies.
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Activity Report

July 10, 1974

Page Two

INVESTIGATIVE PROJECTS

I. Subsurface Structures

The field check of anomalous structural features mapped on ERTS imagery of
the northeast part of the Stale should be completed sometime this month. Dr. George
Davis, University of Arizona, is the principal investigator of this project, which
is being funded by a grant from NASA to the Office of Arid Lands Studies (0ALS),
University of Arizona. We requested that this project be undertaken by OALS.

Completion of the first phase of this project is scheduled sometime after
Avgust, No grant monies are currently available for the second and third phases

of the project. However, we anticipate that results of the first phase will be use-
ful to us in some of our in-house investigations.

LI. Holbrook Area, Apache and Navajo Counties

This is an in-house detailed investigation of the subsurface structure and
stratigraphy of the area. 1t is a long-range project, Tequiring the preparation of
numerous maps, such as structure, isopachous, paleogeographic, oil and gas shows;
cross sections, and allied material. The objective is to define or semi-define
those areas appearing to have the best potential for petroleum accumulations.

ITI. Regional Structure Map -- Northern Arizona

The Permian Coconino Sandstone offers the most contrel for a subsurface
structure map in Northern Arizona. Numerous wells have penetrated this sandstone,
as it is a good and widespread aquifer. Prior to initiation of detailed subsurface
studies of older and potentially oil-bearing reservoir rocks north and northwest of

the Holbrook area, we are preparing a structure contour map on the top of this sand-
stone. This project is progressing slowly.

For both Projects, to the degree possible, we will utilize available geophysical
and surface geology in the preparation of subsurface structural interpretations.

GENERAL

Sample Library. Several years ago we obtained a large volume of drill-bit
cuttings of wells drilled in southeastern Utah, southwestern Colorado, and morth-
western New Mexico. Since then we have contributed some sets of samples to reposi-
tories maintained by Shell 0il Company and American:Strétigraphic'Company, and quite
a few sets to the geology department of a small college in Chio. All of these out-of-
state samples are stored in a large Quonset hut owned by the State Highway Department.,

- As this building is on land acquired for the Papago Freeway right~of-way, which will

not be built, we will eventually lose this storage space.

We also have approximately 38 tons of cores acquired from Arkla Exploration
This company did extensive coring in its exploration program for potash in

the Holbrook area. These cores are stored in the basement of the old stadium at
Arizona State University.
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Mineral Fxploration. As Teported Previously, Exxon Company, U.S5.A., is
exploring for uranium on lands owned by Arizona and Ney Mexico Land and Cattle
Company in northeastern Arizona, This company also Paid the Navajo Tribe $6 million
for a uranium exploration option on Tribal lands in northwestern New Mexico,

Mr. Allen has reported on Duval Corporation's Proposed potash exploration pro-
gram in the Holbrook area. Two Duval geologists, incidentally, recently obtained
some representative samples of some of the Arkla cores stored at Arizona State Uni-

versity., The exploratory holes to be drilled by Duval will furnish us some more
subsurface control.

have destroyed their Cores and records stored in Holbrook if we had not made arrange-

ments to acquire them, Duval copied Practically all of the Arkla core-hole records
we have in our files.

Petroleum Exploration. As reparted by Mr, Allen, Webh Resources, Inc., has
probably consummateq a deal to explore for petroleum on lands owned by Arizona and

New Mexico Land and Cattle Company. As reported Previously, a Webb Resource geolo-

gist visited our office this past January to get our ideas on the petroleum poten-
tialities of the Holbrook area. oOn the subsurface geologic maps he showed me there
were seven local Prospects which he believed might warrant test holes. He mentioned
that his company was actively engaged in exploration in frontier areas. Last year,
according to Petroleum Information, Webb Resources drilleq 72 wildcat wells in the

Rocky Mountain province, most of which were in remote ang unexplored portions of
northern Montana,

Proposal for a State Land Use Information System. The Arizona Environmental
Planning Commission and Office of Environmental Planning are seeking the aid of 22
State agencies (including the three principal universities and this Commission) in
the immediate implementation of a Program with the tyo following objectives:

1. To complete a general annotated bibliography for an inventory of land,

natural resources, and social, economic, and environmental information
related,

2. To agree upon common state procedureg and a common information format to
assure compatibility of information in a future on-going inventory of land,
natural resources, social, economic, and environmental information,
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Our participation would be in furnishing information pertaining to subsurface
resources, such as petroleum, helium, salt; and earth heati.

o

JNC:os J.N.C.
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