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September 10, 1952

John W. King, Geologist, Geological Section, GJE

TECHNICAL MMORAUH #20 -GEOLOGY OF HORSE MESA, ARIZONA-NE 1 MEXICO,
WITH RECO1MEIDATIONS FOR WAGON DRILLING

SYMBOL: GJEB:JMK

Abstract

Horse Mesa is in the Navajo Indian Reservation directly on the Arizona-
New Mexico state line. Uranium-vanadium deposits in the Salt Wash
sandstone which caps the Mesa are fairly widespread and smal. tonngges
have been shipped from two mines. The deposits lie 60 to 75 feet above
the base of the Salt Wash formation and possibly trend northwest
parallel to ore trends on King Tutt Mesa, a mile northeast. Carnotite
and vanoxite are the principal ore minerals. About 6,000 feet of wagon
drilling is recommended to test two favorable areas. Continued explora-
tion should be governed by results of this first stage drilling.

Introduction

Horse Mesa is in the Navajo Indian Reservation directly on the 1Uew
Mexico-Arizona state line, 21 miles south from the four-state inter-
section. (See index insert, fig. 1.) It is an isolated, sandstone-
capped mesa about 150 acres in area and may be reached from Red Rock
Trading Post, Arizona, by 8 miles of good dirt road. The top of the
mesa has been made accessible by a road constructed by the present
lessee. A combination of steep grades (up to 20N) and soft roadbed.
render travel difficult over certain stretches of this road, but two-
wheel drive vehicles use it regularly.

The area was examined to determine whether its uranium reserves could be
appreciably increased by Government exploration and to assemble geologic
and engineering data to guide such exploration should it be undertaken.
The investigation was conducted from June 8 to 10, 1951.

Horse Mesa was studied in a reconnaissance survey only because of lack
of available time. Mineralized outcrops were examined and data essen-
tial to the production of the accompanying structure contour map
(fig. 1) were obtained. Vertical-control points were located on 1:42,0.00
aerial photographs and their elevations determined by the two-altimeter
method. Many of the deposits described in this report were pointed out
to the writer by Trenton Davis, a lessee. Undoubtedly some of the min-
eralized points were missed, but it is believed that sufficient ore
occurrences w re studied to provide an adequate basis for the acconmpany-
ing recon::nendation.
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Ownership and Production

Three cim are staked on Horse Mesa: the Horse Head at the western
end of the mesa; the Red ?ock, a 20-acre strip across the middle; and
the Horse Tail at the eastern tip. The Red Rock chim is held by
Vanadium Corporation of America, Durango, Colorado, and the Horse Tail
by Carl Chelf, P. 0. Box 918, Austin, Texas. The Horse Tail location
notice is posted at the eastern tip of the mesa, but the validity of
this claim has not been checked. No location notice was found on
the Horse Head claim, but a date, scratched on a rock, corresponds
to the date of location of the Horse Tail and it is assumed that both
are held by the same cainant. The Red Rock claim is being operated
under a Vanadium Corporation of America lease by Trenton Davis and
Leroy Pettigrew of Shiprock, New Mexico. Neither the Horse Tail
nor the Horse Head claim has been worked.

In March 1951, thirteen tons of ore containing 0.19% U30 and 2.52
V2 05 was shipped from the Red Rock claim to the Durango plant.
Several loads shipped in June 1951, reportedly assayed about 0.25
U308 and 2.4% V2 0 5. The ore shipped in March was mined from loca-
tion M- 8 (fig. 1); June shipments came from 1-2.

General Geologt

Horse Mesa is capped by the Salt Wash member of the Jurassic Morrison
formation which is underlain by the Bluff, Su ervile, and Entrada
formations in descending order. The complete section is exposed at
the western tip of the Mesa, but only the Salt Wash and the Bluff are
exposed at the eastern, lower end. The strata at the eastern end of
the mesa dip about 2 degrees east. At the extreme western end, ap-
proaching the monocline of Red Rock Wash, the dip is slightly steeper.
The monocline is well exposed half a mile west of the mesa where the
Wingate formation crops out with a northerly strike and easterly dip
as great as 15 degrees.

An igneous plug, approximately 400 feet wide at the base, intrudes
the sediments at the north-central rim of the mesa. The rock is a
very basic, strongly biotitic, vesicular, intrusive brecc a with
calcite as filling in many of the interstices. Xenoliths up to
2 fect in diameter, mostly sedimentary, are conmon. Alteration of
the borders of these fragments was weak and contact metamrphizm was
limited to baking of the sedimentary rocks within a few feet of the
intrusive. Minor arching of the sediments is evident from the struc-
ture contour map, but the deformation is too slight to be discernible
by eye. Apparently, emplacement of the plug was accomplished almost
entirely by stoping. A small dike extends southerly from the plug,
but within a short distance it is buried by dune sand and does not
crop out on the opposite side of the mesa. The intrusion is belived
to be post mineral.
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Ore Deposits

Uranium deposits of Horse Mesa occur in the Salt Wash sandstone, 60
to 70 feet above the Salt Wash-Bluff contact, and from 30 to 90 feet
(?) below the surface of the mesa. Two operating mines, several
rim exposures of minable ore, and numerous exposures of weekly-
mineralized rock indicate that the Salt Wash of this area is a
favorable host rock. The deposits which have been mined are des-
cribed below; other occurrences are described in an appendix at the
end of this report. Known occurrences of mineral-bearing rock are
located in Figure 1 and are identified as M-1, 1-2, etc.

At point M-1, above the intrusive plug, a 5-foot thickness of sand-
stone, 75 feet above the Salt Wash-Bluff contact, contains uranium-
vanadium-bearing rock of apparent ore grade. A scintillometer read-
ing of about 55 cps over background was noted along an 8-foot hori-
zontal interval. An 8-inch seam of very dark gray, platy, muddy
sandstone, heavily limonite-stained, and containing some clay galls,
lies in the center of the mineralized bed. Trace amounts of carnotite
and carbonaceous material were observed and a scintilloreter reading
of 350 cps was recorded on this seam. The top of the exposure is
also the top of the Salt Wash oit crop; the bottom is covered by dump
material. Ore is being shipped from this location. Scintillometer
readings on an ore stockpile ranged from 40 to 110 cps.

A shallow working 50 feet west from M-1, from 'which about 100 pounds
of material has been removed, exposes very fine-grained, heavily
limonite-stained sandstone with abundant carnotite on partings. Car-
bonaceous material was observed, particularly on partings, a few
inches below the strongly mineralized zone. The uranium ore is over-
lain and underlain by about 1 foot of good vanoxite-type ore which
extends westward for 50 feet. A scintillometer reading of 3,000 cps
was recorded on this exposure. 2/ An apparent tendency of the ore
to troll" or cut diagonally across the bedding of the sandstone along
a possible trend of N. 550 W. was noted.

At M-2, 100 feet west, a 6-inch thick lens of highly carbonaceous,
limonite-stained sandstone contains carnotite on partings. Scimill -
meter readings from 500 to 600 cps were recorded at this exposure.

The three deposits described above lie at the same stratigraphic
horizon and are in the middle of a zone of vanadium-bearing sandstone
2 to 5 feet thick. The overlying sandstone is pale yellow-tan, medium

Since this exaination, the operator reported having shipped to
16ads of "very good grade ore" from this working. Assay returns had
not been received at the time of the conversation.
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grained, finely- lminated, and weathers into large imbricated plates
one-fourth to three-fourths inch thick. At a point near 1-2 a bed of
green mudstone, at least 2 feet thick, underlies the ore-bearing sand-
stone. Similar mudstone probably underlies all the exposures, but
is covered elsewhere.

At M-8 uranium ore is exposed along 50 feet of the outcrop and an
additional 50 feet of vanadium-bearing sandstone was observed. Ore
mineralogy is similar to that of the deposits previously described.
A number of loads have been shipped from this location, but it is
impossible to determine which shipments came from this mine and -,hich
care from the operation at 1-1 on the opposite rim. Scintillometer
readings from 400 to 800 cps were recorded. Locally, abundant carbon
was noted with associated carnotite on partings. The ore horizon
is 59 feet above the Salt -Wash-Bluff contact. It is overlain by tan,
evenly-bedded sandstone; a pink sandstone unit, characteristic of
the lower Salt Wash, lies 6 to 8 feet below.

Tread of ore bodies on Horse Mesa is not well-defined, but there are
indications of a northwesterly alignment parallel to the orientation
of deposits in the Eastside mine on King Tutt Mesa, a mile northeast.

Conclusions

Uranium deposits of Horse Mesa occur in the Salt Wash sandstone, 60
to 75 feet above the Salt Wash-luff contact. Uranium miner ization
in this area was generally weak, but widespread. Vanadium mineraliza-
tion was inoderately strong and several exposures are of ore grade.
Trend of ore bodies is not well-defined, but there are indications of
northwesterly alignment. The bodies are generally small and thin,
but minable ore has been produced from two deposits. It is concluded
that additional ore bodies are likely to exist along a northwest
trend from known deposits.

Recozmendaticns

In view of fairly widespread distribution of uranium-bearing sandstone
plus ore-grade concentrations at two localities, limited exploratory
drilling is recorn-nded to test two favorable areas of Horse Mesa.
Inasmuch as it is believed that mamum drilling depth w ll be less
than 100 feet, v-gon drills can be satisfactorily employed.

It is proposed that strips 400 feet wide by 600 feet long, oriented
on the apparent oro trend behind the M-1 and 1-8 exposures, be tested
by grid drilling (fig. 1). Lines of holes at right angles to tho
northwesterly trend should be 100 feet apart. Holes cn these lines
should be spaced at 50 feet. T[o such grids would recuiro about 125
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holes. As previously mentioned, ore zones at M--1 and 1-8 lie 74 and
59 feet above the Salt- Wash-Bluff contact respectively. To assure
testing of both horizons, all holes should bottom about 45 feet
above the Bluff surface. Average hole depth in recomended areas is
estimated at 50 feet, and total grid footage at 6,250 feet. Holes
nearest exposed ore should be drilled first to facilitate tracing of
mineral-bearing sandstone and correlating of rock units. This grid,
together with the usual offsetting of mineralized holes, should
intersect any ore bodies and establish the size and trend of the de-
posits. In the event ore is discovered by this phase of drilling,
continued exploration would be governed by size and arrangement of
discovered deposits.

Dune sand in the interior of the mesa will necessitate special equip-
ment to get the drills to their locations, and special precautions
will be required to keep the sand from running into the holes. The
area should be examined prior to drilling by exploration personnel to
determine how the job can best be conducted.

Appendix - Summary Descriptions of lineralized Outcrops
Indicated in Figure 1

-1, M-2, 1-8 - described in text.

M-4 - Prospect Hole showing 1 foot good vanadium ore with some
carnotite. Scintillometer reading 200 cps. Host rock is
slightly crossbedded sandstone; weathers into thin sheets.
Stockpile of about 100 pounds contains estimated 3 V 2 05 and
less than 0.10% U3O8 .

M-5 - Outcrop. 1aimum mineralized thickness is 1.5 feet. Abundant
carnotite over 0.3-foot thickness 3-foot outcrop length.
Scintillometer readings 400 to 1,500 cps. Carnotite-bearing
lens contains abundant carbonaceous material and is overlain
and underlain by vanadium-bearing sandstone. Ore zone dips
eastward,, cutting across bedding.

1-6 - Comprises several uranium-vanadium occurrences at extreme
eastern tip of mesa - (a) On north side, 200 feet from tip.
Fossil log about 20 feet long and 1 foot in dimeter, oriented
N. 750 W. Heavily limonite-stained sandstone, 20 feet west, is
radioactive ; scintillometer readings up to 100 cps. (b) South
side of eastern tip. Outcrop of carnotite-vanoxite-bearing
sandstone. Maximum scintillometer reading, 125 cps. Limonite-
stained sandstone 20 feet east gives maxdna of 200 cps. Sev-
eral other occurrences of weakly mineralized sandstone, radio-
active fossil wood, and mineralized float were observed at the
eastern tip of the mesa. The deposits at M-6 (a) and M-6 (b)
align northwesterly.
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M-7 - Outcrop. White to gray sandstone with interbedded green mud
splits; clay galls and carbonaceous material locally abundant.
No uranium minerals observed nor is carbon appreciably radio-
active. Scintillometer readings up to 250 cps. Thirty feet
east (?) west (?) vanoxite-carnotite streak 4 inches thick and
20 feet along outcrop. Maximum scintillometer reading 500 cps.

1-9 - Outcrop, about 45 feet above base of Salt Wash. Varicolored
sandstone with carnotite, 0.5 feet to 1.5 feet thick and 20
feet in outcrop length. Abundant carbon and clay galls.
This is, stratigraphically, the lowest mineralized zone ob-
served on Horse Mesa.

About 250 feet east of station G, on the southern rim, green
mudstone with abundant carbon crops out. Only trace carnotite
noted, but scintillometer readings to 500 cps were obtained.
Carbon may be radioactive.

Apendix II - Field Procedure

As a basis for preparation of the accompanying structure contour map
(fig. 1) a barometric survey of the mesa was conducted. Barometric
bench marks, Stations A through I, were established by the use of
one stationary altimeter and one with which the stations were set.
The accuracy of these stations is i 2 feet. In order to establish
the various points at the Salt ash-Bluff contact, barometric readings
were taken 'on the bench marks, one to three points were read on the
contact, their location spotted on 1:42,C00 aerial photographs, and
return readings were made on the .bench marks. Return readings were
made at intervals not exceeding 40 minutes. The plotted curve of the
return readings indicated a nearly constant decrease in pressure dur-
ing the day. Failure of two barometers to check during a part of
one day indicates a possible error of 10 feet. This error is not,
however, below the two mines; check readings were made in these 21o-
cations.

Barometric measurements were also made at various high point of the
mesa as a basis for estimating drilling depths.

Two observations appear in order regarding field procedure. First,
with one exception, every important mineralized point on the mesa was
marked by Indians by a pile of rock at the rim. Second, a Brunton
compass, with a radium spot on the north end of the needle, carried
on the belt with a scintillometer over the shoulder increases a back-
ground count of 10 to a reading between 40 and 50.

Ditribution:
'. R. Gordon, GJL3 (2)

GJT3 Library (2)
Gelcgical Section Filco (1)
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Figure I. Structure contour map, Horse Mesa, San Juan County, New Mexico.
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