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Uranium industry in New Mexico-
history, productiofl, and present status

by VirginiaT. McLemore, Geologist, New Mexico Bureau of Mines and Mineral Resources, Socorro, NM

Introduction
Uranium production in New Mexico has

surpassed production in all other states since
1956. From 1948 to 1.982, more than 200 mines
in New Mexico (Fig. 1) produced 163,010 tons
of UrOr, 40Vo of the total United States ura-
nium production for that period (Table 1).
More than 99% of the New Mexico produc-
tion has come from the Grants district in
McKinley and Cibola Counties (Tables 2 and
3). Eight mills in New Mexico recovered
1,55,674 tons of UrO. from New Mexico and
adiacent states from 1948 to 1982. 41,Vo of t]ne
toial United States concentrate production
(Table 1). These production statistics and the
history and present status of the uranium
industry in New Mexico are discussed in this
article.

Production statistics have been compiled

by the U.S. Atomic EnergyCommission (AEC)
and its succeeding agencies, the U.S. Energy
Research and Development Administration
(ERDA) and the U.S. Department of Energy
(DOE). Production figures for individual
mines in New Mexico that sold uranium to
the federal government from 1.948 to 1970
have been released recently by DOE and are
presented in Mclemore (1983). Production
statistics have been compiled by year, by
county, and by geologic host formation and
are tabulated in Tables 1, 3, and 4. Uranium
production in the San fuan Basin (including
the Grants district) from 1948 tot982 is given
by geologic host formation in Table 2.

The history of the uranium indusfry in New
Mexico has received much attention in the
literature. Some of the best accounts are by
Melancon (1963), Holmquist (1970), Chen-
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FIGURX l-Producing uranium mines and dishicts in New Mexico from 1948 to !982; x may indicate
more than one deposit.

oweth (7975, L977J, Chenoweth and Holen
(1980), Chenoweth and Learned (1980), and
Albrethsen and McGinley (1982).

Exploration and mining

Although the uranium industry was born
during World War II, the first commercial
interest in uranium deposits in New Mefco
occurred in 1918, when fohn Wade discov-
ered uranium and vanadium mineralization
in the Salt Wash Member (Jurassic Morrison
Formation) in the Carrizo Mountains in San
Juan County, New Mexico, and Apache
County, Arizona (Fig. 1; Chenoweth and
Learned, 1980). In the 1920's, small quan-
tities of radium ore were shipped from the
Carrizo Mountains to an ore-buying station
in Colorado and used for therapeutic pur-
poses and in luminous paints. Radium was
discovered and produced from the White
Signal district in Grant County (Gillerman,
1964) and the Scholle district in Torrance
CounW (U.S. Bureau of Mines, written com-
municition, 1949). By 1925 the production
from high-grade pitchblende deposits in Af-
rica had a devastating economic effect on the
radium industry in the United States, ending
the first "uranium boom" in New Mexico.

Not until World War II did uranium-va-
nadium deposits become of economic inter-
est again. From 1942 to t946, the Vanadium
Corporation of America (VCA) produced
10,216 tons of ore (2.477o %OJ from the East
Reservation lease in the Carrizo Mountains
(Chenoweth and Learned, 7980; Bureau of
Indian Affairs, written communication, 1942-
46). Much of the uranium left in the mill
tailings was reprocessed at Durango, CoTo-
rado, for use in the Manhattan Project. In
1943. the first evaluation of known uranium
deposits in New Mexico was completed by
the Union Mines Development Corporation
(UMDC). UMDC was a division of Union
Carbide and Carbon Corporation, the prime
contractor to the Army Corps of Engineers
for the Manhattan Proiect. The Carrizo
Mountains contained most of the state's
known uranium reseryes at that time.

The creation of the AEC in 1947 and the
succeeding uranium procurement program
sparked extensive exploration, develop-
ment, and production of uranium deposits
in New Mexico and elsewhere. The first ship-
ments of uranium ore in two decades from
New Mexico occurred n 1948 from the Car-
rizo Mountains. Even though uranium was
first discovered in the Grants area in the
1920's. not until Paddv Martinez rediscov-
ered similar mineralized outcrops of the To-
dilto Limestone (Jurassic) in 1950 did
commercial exploration begin in that area
(Melancon, 1953). The first ore taken from a
rim cut in sec. 9, T. t2 N., R. 9 W. in the
Todilto Limestone was shipped in December
1950. By early 1.951., uranium was discovered
in the Poison Canyon Sandstone (Morrison
Formation) north of Grants. In November
1.951, Anaconda discovered a radiorhetric
anomaly near Laguna by aefial reconnais-
sance. Subsequent drilling delineated the
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TABLE I-URANTUM oRE pRoDucrroN rN NEw Mrxco rnov 1948 ro 7982 (U.S. DOE, Statistical Data of the Uranium Industry, 1968-1982; U.S. AEC
ore and mill receipts tabulated by William Chenoweth and Elizabeth Leamed, U.S. DOE). llncludes only ore mined in New Mexico; does not include
production from in situ leach, mine water, or heap leach. Ore production from 1948 to 1970 includes only "pay" and "no-pay" ores received by AEC.
AEC did not pay for shipments less than 0.70% lJrOr; hence, these shipments were known as "no-pay" ores. 2lncludes production from in situ leach,
mine water, and heap leach. Also includes some concentrate production that was mined out of state. 3Yearly average Price of uranium, not sPot or
market price. trlumber of producing properties may vary in accordance with the definition of a particular property. For example, Arraconda's Jackpile-
Paguate mine is considered one property. sNew Mexico 1948 and 1949 production was entirely from Carrizo Mountains in San fuan County.
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Jackpile--Paguate deposit which became the
site of the largest open-pit uranium mine in
the world. TheJackpile-Paguate mine closed
in March 1982 as a result of low demand and
low-grade ore; however, reserves are still
present at the mine. Additional deposits were
discovered and developed in the Laguna,
Gallup, Churchrock, and Thoreau areas.

In 1955, Louis Lothman used driller's logs
and cuttings from an oil and gas test drilled
on Ambrosia dome to estimate the drilling
depths to the Morrison sandstones around
the dome (Saucier, 1979, p.15). InApril 1955,
Lothman began a wildcat drilling program
for Mrs. Stella Dysart in the Ambrosia Lake
area and encountered mineralized sand-
stones in the Westwater Canyon Member
(Morrison Formation) in his second hole.
Additional discoveries were made in quick
succession in the Ambrosia Lake area.

Exploration diminished in the 1950's as the
end of the AEC's procurement program
neared. By the late 1960's and early 1970's
exploration soared once again to meet an in-
crease in demand for uranium bv the electric
power companies.  In  1970, 'Bokum Re-
sources Corporation discovered uranium ore

bodies near Mt. Taylor. The Mt. Taylor de-
posit, now owned by Gulf Oil Corporation,
is in the Westwater Canyon Member and is
the deepest and largest sandstone deposit to
be mined by conventional shaft technology.
This mine is now on standby status. Addi-
tional ore bodies were discovered in the La-
guna, Marquez, Mariano Lake, Crownpoint,
and Nose Rock areas.

Exploration and production outside the San
fuan Basin have not been very successful.
During the 1950's, ore was shipped from 45
properties (Fig. 1); however, only 15 of these
properties produced over 100 lbs of U.O..
Many of these properties delivered ttno-pay"

ore to the mills, so-called because the AEC
did not pay for shipments assaying less than
0.107o U.Or. Only four of these deposits pro-
duced over 1,000 lbs of UrOr: the Jeter mine
in Socorro County produced 58,5621bs, the
La Bajada mine in SantaFe County produced
27,llllbs, the Lucky Don-Little Davie in So-
corro County produced 4,229 lbs, and the
Midnight group in the Datil Mountains in
Catron County produced 1,,097 lbs. Only the
Jeter mine and the Datil Mountains area are
believed to contain potential uranium re-

sources today (U.S. Department of Energy,
1980).

Small- to medium-sized low-grade sand-
stone uranium deposits have been discov-
ered in the Hagan Basin near Cerrillos (Moore,
1979), in the Datil Mountains-Red Basin area
in Catron County (Chamberlin, 1981), and
on Mesa Portales near Cuba (U.S. Depart-
ment of Energy written communication, 1979).
Only the Datil MountainrRed Basin area
(Mitinight group) produced ore; the other
areas remain unproductive. Uranium also
occurs in the Galisteo Formation (Eocene) in
the Hagan Basin area. Union Carbide Cor-
poration began sinking a decline in the late
1gz0's, but the project was abandoned prior
to development of the orebody as a result of
poor maricet conditions. Chainberlin (1981)
interprets the uranium deposits in the Red
Basin area to have formed at the base of a
latedtic-weatheting profile developed on the
uppermost bed of the Crevasse Canyon For-
mation (Cretaceous) prior to deposition of
the Baca Formation (Eocene). Low-grade
uranium mineralization was discovered by
New Cinch Uranium Company in the Mesa
Portales area in the late 1970's. The Ojo AI-
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TABLE 2-URANTUM pRoDUcrIoN IN SAN Jueu Basurt, New Mrxco, rnov 1948 ro 1982 (from U.S. DOE
records, 1982). lMember of Morrison Formation; 2approximate figures (rounded to nearest 1,000 lbs).

couNfy 11)N ORE rRq u3o8
YEARS NIIqBR OF

PROilrrtre PROPRTlES

GrantrBluewater area. In 1955, Anaconda
began construction of a second mill at Blue-
water to accommodate sandstone ores. An-
aconda's limestone mill was closed in 1959,
and the sandstone mill was closed in early
1982 (Table 5).

A third AEC ore-buying station opened near
Milan in 1956 to receive the newly discovered
ores at Ambrosia Lake (O'Rear, 1965). Four
mills began operation in 1958 in the Ambro-
sia Lake area and were operated by Kerr-
McGee, Homestake-New Mexico Partners,
Homestake-Sapin Partners, and Phillips Pe-
troleum (Table 5). The Homestake-New
Mexico Partners and the Homestake-Sapin
Partners mills were consolidated inl962, and
a smaller Homestake-New Mexico Partners
mill was closed. United Nuclear later ac-
quired Sapin and the controlling interest in
the mills. In March 1981, Homestake and
United Nuclear Corporation dissolved their
joint mining and milling operations, and
Homestake now owns the mines and mill.
In 1963, United Nuclear Corporation bought
the Phillips Petroleum mill and mines; how-
ever, the newly purchased mill was closed
later that vear. Onlv two uranium mills are
presently operating at reduced production in
New Mexico: the Kerr-McGee mill and the
Homestake mill at Ambrosia Lake (Table 5).

Sohio Petroleum (Sohio Western) and Re-
serve Oil and Minerals Corporation began
operating the Laguna mill in 1977, bft they
were forced to close it in June L981, as a result
of poor market conditions (Table 5). Ore from
the Jj No. 1 mine and United Nuclear Cor-
poration's St. Anthony mines was processed
at this mill. 1n1982 Sohio and Reserve settled
a financial dispute; Sohio obtained l00Vo
ownership of the mill and mine. The mine
and mill are currently on standby status.

United Nuclear Corporation began oper-
ating a mill at Churchrock in 1979. In ]uly
7979, a breach occurred in the earthen tail-
ings dam, and mill tailings were discharged
into the Rio Puerco. The mill was closed until
October 1,979, and operated only intermit-
tently from that time until its final closure in
May 1982.

Construction is 90Va complete on Bokum
Resources Corporation's Mirquez mill. Le-
gal proceedings and financial difficulties have
halted construction on the mill and placed
the nearby Marquez mine on standby status.
Construction has not yet begun on the pro-
posed Gulf mill at Mt. Taylor.

Production statistics
The AEC bought most of the uranium ore

produced in New Mexico from L948 through
1970, although chemical companies may have
purchased minor amounts of ore. Some com-
panies in the Grants district began selling
uranium to utility companies in t957, pior
to the termination of the AEC program on
December 31, 1970. Two hundred and eight
properties reported production from 1948 to
1970 (Fig. 1.). Annual production of uranium
in New Mexico from 1948 to 1982 is graph-
ically illustrated in Fig. 2 and listed in Table

]}
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TABLE 3-UnINIUM PRoDUcTIoN (ttrtct-uoINc HEAI-LEAcH AND MINE-wATER REcovERy) By couNTy rN NEw
Mrxco rnov 1948 to 1970; U.S. government contracts only. From U.S. AEC ore production receipts
(mill receipts). These figures include total ore that was received at ore-buying statibns, including "no-
Pay" ores (containin-g less than 0.10% U3O8). Grades represent an average of t"otal shipments by c"ounty
and do not include lbs of uranium obtained from heapJeach and minelwater recovery.
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amo Sandstone (Tertiary) is the host for these
sandstone uranium deirosits.

Uranium milling
Early production from the Carrizo Moun-

tains was processed at the VCA mill in Dur-
ango, Colorado. The first limestone and
sandstone uranium ores from the Grants area
were shipped to the AEC ore-buying station
at Monticello, Utah. In January 1952, the first
AEC ore-buying station in Nbw Mexico be-
gan receiving ore at Shiprock (O'Rear, 1966).
The Shiprock buying station closed in 1954
when Kerr-McGee's Shiprock mill began
processing ores from the Lukachukai Moun-
tains inArizona and from the Carrizo Moun-

tains. In January 7955, Kerr-McGee delivered
the first shipments of uranium concentrate
to the AEC. VCA llater called Foote Minerals)
assumed control of the Shiprock mill in 1963
and closed it in 1968. Uranium mills that have
operated in New Mexico are listed in Table
5, which includes the years of operation,
maximum capacity, and the metallurgical
process used.

A second AEC ore-buying station was es-
tablished at Bluewater in June 1952 because
of the availabilitv of sroundwater. It re-
mained open until the iirst Anaconda Blue-
water mill began processing ores in September
1953 (O'Rear, L966). Anaconda's original mill
processed only l imestone ores from the

New Mexico Geolow August L983



FIGURE 2-Uranium production in New Mexico
from 1968 to 7982 ru.S. DOE, Statistical Data of
the Uranium Industrv 7968-7982\.

1. Most of the production after t954 was from
the Grants district in McKinley and Cibola
Counties, with minor production from the
Sanostee area in San Juan County (Table 2).

In the late 7960's, the demand for uranium
by the electric power companies increased.
Uranium production declined in the early
1.970's because of a saturated market and a
long strike against Kerr-McGee in 1973 (Fig.
2). Production increased again in the mid- to
Iate-L970's, due in part, to the increase in the
spot price for uranium from $6 per lb of UrO*
in 1970 to over M8 per lb bv 1979 . New Mex-
ico produced 8,539 tons of concentrate UrO,
in7978,46Vo of the total U.S. production; in
7979,7,423 tons of UrO, wereproduced, 407o
of the total U.S. production (Table 1).

Since 1978. a decrease in the demand for
uranium concentrate has resulted in a de-
crease in production in New Mexico. In 1981
only 6,210 tons of U.O, were produced, 32%
of the total U.S. production, and production
for t982 was only 3,906 tons of U.Or. The
decrease in demand for uranium concentrate
is a result of many factors including over-
estimates of projected requirements of elec-
tricity, a change in public attitudes and
acceptance of nuclear power (exacerbated by

the Three Mile Island accident), increase in
construction costs, high interest rates, in-
crease in taxes, and the present economic
slump. Not a single Power plant has been
ordered since 1978 and at least 50 reactors
have been cancelled.

Uranium production by geologic host for-
mation is listed in Tables 2 and 4. Relatively
minor quantities of uranium have been pro-
duced from jurassic (except the Morrison
Formation), Cretaceous, and Permian sedi-
ments; Tertiarv and Precambrian veins and
pesmatite deposits; and Tertiary, Triassic, and
i'einsylvaniin sediments. Since 1954) how-
ever, most of New Mexico's uranium pro-
duction has come from the Morrison
Formation in McKinley, Cibola, and San Juan
Counties. All four members of the Morrison
Formation flurassicfSalt Wash, Recapture,
Westwater Canyon, and Brushy Basin Mem-
bers-have produced utanium, but the bulk
of the mineralization is in the Westwater
Canyon Member.

Present status of uranium industry
in New Mexico

ln 1978,40-50 mines were in operation in
the state. Currently only nine mines, one in

q q q q

TABLE 4-UneNruM pRoDUCTToN (rNcr-uorNc HEAr-LEACH AND MrNE-wATEn nrcovrnv) By Hosr FoRMATION tN Nlw MExrco FROM 1948 ro 1970; U.S.

!ou*-""i*ntracts only (from iJ.S. AEC ore production receipts). These figures include total ore received at ore-buying slations, including "no-

iuy,, or", (containing less'than 0.10% U3OB). Grades represent an average of total shipments by host rock and do not include lbs of uranium obtained

itJ. h"up-l"u.h or irine-water recovery.;An estimatld 52,160 tons of ore contaimng 200,300-lbs of UrO, mined from the Churchrock mine came

from thebakota Sandstone; remaining'ore was from Westwater Canyon Member. The Churchrock mine is counted twice. lMembers of Morrison

Formation.
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situ leaching operation, and two mills are
operating in New Mexico. Many of the mines
and mills that have closed within the last
three years are on standby status with small
maintenance crews. Employmentby the ura-
nium industry in New Mexico has dropped
from over 6,800 people in 1979 and 1980 to
2,613 people in 1982 (Table 6; Fig. 3). Land
held by uranium companies for exploration,
development, and mining has dropped from
4,652,000 acres in 1980 to 3,615,217 acres in
1983 (Table 7). Total surface drilling for ura-
nium in New Mexico has dropped from 11.02
million ftin1976 to only 0.6 million ft in 1982
(Table 8; Fig. $. These statistics are further
indications of the decline of the uranium in-
dustry in New Mexico. The major problem

facing the uranium industry today is that the
supply of uranium concentrate (yellowcake)
exceeds the current demand. In addition,
foreign suppliers (for example, Canada and
Australia) are selling uranium at prices be-
low domestic production costs, thereby forc-
ing the spot or market price to decline. Aside
from lower production costs, uranium de-
posits in Canada and Australia are higher in
grade and tonnage than deposits in the United
States. The uranium industry cannot in-
crease the demand for additional uranium
concentrate; therefore, the industry cannot
expect to recover until current supplies are
consumed by operating needs of current or
new nuclear power plants. The uranium in-
dustry needs to discover higher grade de-

posits and to reduce production costs in order
to adequately compete with foreign produc-
ers. In situ leaching of orebodies similar to
Mobil's Crownpoint, New Mexico, project
may be one example of achieving lower pro-
duction costs. Domestic uranium producers
control a proved and assured uninterrupted
supply of uranium which foreign suppliers
have yet to demonstrate. The assurance of a
continued uranium supply, coupled with the
fact that the price of uranium is an insignif-
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FIGURE 3-Employment in mining and milling of
uranium in New Mexico from 1968 to 1982 (U.S.
DOE, Statistical Data of the Uranium Industry,
1968-7982t.

TABLE S-UReMUM pRocESSINc MILLS IN NEw Msxtco Enorr.r 1953 ro 1983 (Jones, 1977; Chenoweth, 1976;
O'Rear, 1965). 'See Jones (7977) and Merritt (1971) tor additional details and mill flow sheets concerning
rnetallurgical processes; '?VCA (Vanadium Corporation of America).
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icant cost of the overall investment of a nu-
clear power plant, may encourage utility
companies to purchase domestic uranium.

Approximately 35Vo of the total $50 per lb
uranium reserves in the United States is in
New Mexico, which amounts to 201,000 tons
of U.O, (Table 9). New Mexico contains only
2Vo of. the total $30 per lb probable potential
resources in the United States, which amounts

to 16,000 tons of U.O" (Mclemore/ 1981). With
the recovery of the uranium industry, New
Mexico will continue to supply a consider-
able portion of the United States' uranium
requirements. The question remains: if and
when will the demand for domestic supplies
of uranium increase?
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NMGS Fall Field Gonlerence
The 34th annual field conference of the New Mexico Geological Society will be held in the Socorro area October 13, 14, and 15,

1983. The field trip will be by 4-wheel drive vehicles and will visit some spectacular canyon and mesa country that few people have
seen. The Registration Chairman, Dr, Richard M. Chamberlin, can be reached at the New Mexico Bureau of Mines and Mineral
Resources, Socorro, New Mexico 87801 (505) 835-5310. A registration brochure will be mailed to NMGS members in August. An idea
of the breadth of subjects to be covered can be gleaned from the following preliminary list of papers to be published in the guidebook.

History and archaeology
The refounding of Socorro, 78l6,by Marc Simmons,

Cerrillos, NM
The Civil War in New Mexico: Tall tales and true,

by S. Wilson and R. A. Bieberman, NMIMT and
NMBMMR

Gustav Billing, the Kelly mine, and the great smelter
at Park City, Socorro County, New Mexico, by
R. W. Eaeleth, NMBMMR

Excavation of a Piro Indian Pueblo near Socoro,
by Linda Cordell and Amy Earle, UNM

Cultural-historical reconstructions of Pueblo In-
dians in the Socorro area, bv M. P. Marshall,
Corrales, NM

Tectonics, structure, and geophysics

Tectonic map of the Socorro region, by C. E. Chapin,
NMBMMR

Composite residual total intensity aeromagnetic
map of the Socorro region, by Lindrith Cordell,
USGS

Bouguer gravity anomaly map of the Socorro re-
gion, by G. R. Keller, UTEP

Cenozoic domino-style crustal extension, Lemitar
Mountains, New Mexico, by R. M. Chamberlin,
NMBMMR

Structural problems along the east side of the So-
corro Basin, by C. T. Srnifh, NMIMT

Laramide Sierra uplift: evidence for major pre-rift
uplift in central and southern New Mexico, by
S. M. Cather, University of Texas at Austin

Geodetic evidence for contemporarv vertical de-
formation in the Socorro area, by S. C. Larsen,
R. E. Reilinger, and /. E. Oliaer, Cornell Univer-
sity

Effects of uplift on the Rio Grande above the So-
corro magma body, by Shunji Ouchi, Colorado
State University

Magma bodies in the Rio Grande rift in central
New Mexico, by A. R. Sanford, NMIMT

Seismicity of the Socorro area of the Rio Grande
rift,by A. R. Sanford, L. H. laksha, andD. Wieder,
NMIMT

Magnetotelluric soundings along the COCORP
seismic profile in the central Rio Grande rift, by
P. S. Mitchell and G. R. liracek, San Diego State
University

Precambrian geology

Geology and U-Pb geochronology of Proterozoic
rocks in the vicinity of Socorro, New Mexico, by
S. A. Bowring, S. C. Kent, and W. Sumner, Uni-
versity of Kansas and NMBMMR

Transposition structures in Precambrian rocks of
New Meyico, by l. F. Callender UNM

Stratigraphy, sedimentology, and paleontology

The Pennsylvanian Systern, Socorro region, New
Mexico: stratigraphy, petrology, depositional
environments, by W. T. Siemers, Phillips Petro-
leum Companv

Paleocurrent-anilysis of early Permian Abo For-
mation, Cerros de Amado area, Socorro, New
Mexico, by J . A. Cappa and /. R. MacMillan, FMC
Corp. and NMIMT

Plant iossils and lithostratigraphy of the Abo For-
mation (Lower Permian) of the Socorro area and
plant biostratigraphy of Abo red beds in New
Mexico, bv Adrian Harzf, NMIMT

Stratigraphy, paleontology, depositional frame-
work, and nomenclature of marine Upper Cre-
taceous rocks, Socorro County, New Mexico, by
S. C. Hook, W. A. Cobban, and, C. M. Molenaar,
Gettv Oil Co.. and USGS

The thick splay depositional style of the Crevasse
Canyon Formation, Cretaceous of west-central
New Mexico, by Stezten lohansen, University of
Texas at Austin

Late Cretaceous (Turonian) vertebrate paleontol-
ogy, Joytta Hills, by D. L. Wolberg, NMBMMR

Lacustrine deposits of the Eocene Baca Formation,
western Socorro County, New Mexico, by S. M.
Cather, University of Texas at Austin

The Baca Formation and the Eocene-Oligocene
boundary in New Mexico, by 5. G. Lucas, UNM

Cenozoic shatigraphy of the northeastern Mogo-
llon-Datil volcanic field: an introduction. bv
G. R. Osburn and C. E. Cirapln, NMBMMR

Fossil plants from the Early Neogene Socorro flora,
central New Mexico, by H. W. Meyer, University
of California at Berkeley

PliePleistocene mammals from Oio de la Parida,
by D. L. Wolberg, NMBMMR

Volcanic geology
Ash-flow tuffs and cauldrons in the northeastern

Mogollon-Datil volcanic field: a summary, by
G. R. Osburn, NMBMMR

Preliminary results from a paleo- and rock-mag-
netic study of Oligocene ash-flow tuffs, Socorro
County, New Mexico, by W. C. Mclntosh,
NMBMMR

Miocene rhyolitic volcanism in the Socorro area of
New Mexico, by D. I.Bobrow, P. R. Kyle, and
G. R. Osburn, NMIMT and NMBMMR

Economic geology
Petroleum exploration in Socorro County, by R. F.

Broadhead, NMBMMR
Petroleum exploration along the southern margin

of the Colorado Plateau, by B. A. Black, Black
Oil, Inc.

Coal resources of Socorro County, New Mexico,
by l. Cima Osburn, NMBMMR

Uranium in the Socorro area, New Mexico, by
V. T. McLemore, NMBMMR

Carbonatites in the Lemitar and Chupadera
Mountains, Socorro County, New Mexico, by
V. T. McLemore, NMBMMR

Lithium-enriched altered ashes of the Popotosa
Formation, Lemitar Mountains, by S. Asher-Bol-
inder, USGS

Geology, alteration, and genesis of the Luis Lopez
manganese district, New Mexico, by T. L. Eg-
gleston, D. l. Norman, C. E. Chapin, and S. Saoin,
NMIMT and Case Western Reserve University

Epithermal manganese mineralization, Luis Lopez
manganese district, by D. L Norman, T. L. Eg-
gleston, and K. Bazrafshan, NMIMT

Mississippi Valley-type lead-fluorite-barite depos-
its of the Hansonburg mining district, by B. R.
Putnam lll, D. l. Norman, and R. W. Smith, New-
mont Exploration, Ltd., NMIMT and St. Joe
Minerals Coro.

History and geology of precious metal occurrences
in Socorro County, by R. M. Nortft, NMBMMR

Preliminary investigation of the origin of the Riley
"travertine," northwestem Socorro County, New
Mexico, by I. U. Barker, NMBMMR

Geomorphology and Quaternary geology

Progress report on the Late Cenozoic geologic ev-
olution of the lower Rio Puerco, bv D. W. Loae
and l. D. Young, NMBMMR

Pleistocene Lake Trinity, an evaporite basin in the
northern Jornada del Muerto, New Mexico, by
I. T. Neal, R. E. Smith, and B. F. lones, Sandia
Natl. Labs., U.S. Minerals Management Service,
and USGS

Rock glaciers on the west slope of South Baldy,
Magdalena Mountains, Socorro County, New
Mexico, by I.W. Blagbrough and H. G. Brown lll,
U.S. Forest Service

Hydrogeology and engineering geology

Hydrogeology of the Socorro and La Jencia Basins,
bv S. Andefiolm, USGS

Ground-water circulation in the Socorro geother-
mal area, by G. W. Gross and R. Wilcox, NMIMT

Hydrological investigations near Socorro, New
Mexico, using electrical resistivity, by G. R. lir-
acek, San Diego State University

The Rio Salado at flood, by A. C. Simcox, NMIMT
Floods and recharge relationships of the lower Rio

Puerco, by D. Hmth, NMIMT
Engineering geology of the Socorro area, by G. D.

lohnpeer, and B. M. Hazll, NMBMMR
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