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ABSTRACT

The Monument Valley and White Canyon
districts are in northeastern Arizona and south-
eastern Utah. Exploration and mining for ura-
nium has been conducted in these districts
since the late 1940’s. In July 1965, ore reserves
plus ore production at 174 properties were ap-
proximately 3.3 million tons of ore contain-
ing about 19 million pounds U;QOs, of which
about 10 per cent remained in reserves. The
two largest mines, Monument No. 2 and
Happy Jack, together account for about 45
per cent of the sum of production and reserves.
Approximately half the deposits in these dis-
tricts contain less than 1000 tons of ore.

Nearly 5000 feet of Permian, Triassic, and
Jurassic sedimentary rocks, mainly continental
in origin, are exposed in these districts. All
the important uranium deposits are in the
Shinarump, the basal member of the Chinle
Formation of Triassic age. The Shinarump lies
on a widespread unconformity. It is composed
of fluvial sediments, generally less than 100
feet thick, that were deposited by streams flow-
ing from a source to the south.

800

Most of the deposits are in an arcuate belt,
convex to the west. This belt, 3 to 12 miles
wide, extends from Monument Valley north-
ward nearly 130 miles. It is along the western
flank of the ancient Monument Valley-Monti-
cello upland, an area that was slightly uplifted
at the beginning and again at the end of depo-
sition of the Shinarump. Erosion and subse-
quent reworking of the Shinarump sediments
in the vicinity of this upland are postulated to
have made possible the transportation, in solu-
tion, of the uranium contained in these sedi-
ments. The soluble uranium probably was car-
ried by migrating ground water into sites fa-
vorable for precipitation in Shinarump beds
bordering the upland. Thus, the original very
small amounts of dispersed uranium in the
early Shinarump sediments were accreted in
the favorable belt where the accumulations of
carbonaceous plant remains and their decay
products provided a persistent reducing en-

_ vironment.

INTRODUCTION

The Monument Valley and White Canyon
districts cover about 3000 square miles in the
central portion of the Colorado Plateau in
northeastern Arizona and southeastern Utah
(Figure 1). In these districts, deep canyons
dissect a high tableland. Altitudes range. from
4000 to 9000 feet. Most of the uranium de-
posits in these districts are in an arcuate belt
which is 130 miles long and between 3 and
12 miles wide.

A study by the U.S. Atomic Energy Com-
mission of the uranium resources in the Monu-
ment Valley and White Canyon districts was
started in 1962 and completed in 1964; it is
the basis of this paper. This project, originally
assigned to R. G. Young and E. A. Noble,
was completed by the present author. Many
of the original stratigraphic interpretations,
ideas on the origin of the uranium, and deter-
mination of environmental favorability, devel-
oped during the time when R. G. Young was
in charge of the project, were later reported
by Young (23). As a result of subsequent
investigations, some of the earlier ideas have
been modified by the writer in this report.
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F1G. 1. Generalized Geologic Map of the Monument Valley and White Canyon Districts,
Arizona and Utah. }

About 174 properties with recorded produc- many localities and samples were collected for
tion and/or reserves and about 100 additional petrographic study. Fluvial channels at the
occurrences without production or reserves base of the Chinle Formation of Triassic age,
were investigated. Stratigraphic sections of the which are the sites for nearly all the uranium
lower Chinle Formation were measured at deposits, were mapped on aerial photographs.
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White Canyon district is marginal to the an-
cient Monument Valley-Monticello upland.
The possible genetic relationship between de-
posits in the White Canyon district and the
large deposits in the Lisbon Valley area, 20
miles northeast of the Royal mine near Indian
Creek, warrants consideration. The Lisbon
Valley area is also situated on the flank of
an ancient upland, the ancestral Lisbon Valley
anticline. The host rock is the Moss Back
Member of the Chinle which overlies the wide-
spread unconformity at the base of the Chinle
in that area.

2. In the White Canyon district, nearly all
the important deposits are situated ‘within a
belt that coincides with the facies change in
the Shinarump from predominately sandstone
to predominately carbonaceous mudstone.

3. Uranium deposits occur only in the lower
portions of Shinarump channels which are
trough-shaped depressions filled with sand-
stone, conglomerate and variable amounts of
carbonaceous mudstone.

4. Uranium deposits may exist in channels
which are obscured by overburden at the rims
of mesas within the belt of favorability. In
localities such as Elk Ridge, where overburden
is extensive, more exploratory rim stripping
may be warranted.

5. Undiscovered uranium deposits may exist
in Shinarump channels in portions of the belt
in which the Shinarump is deeply buried by
younger members of the Chinle.

6. The probable courses of buried Shina-
rump channels can often be inferred by cor-
relating the channel segments which have been
established through exploration and recon-
structing the channel patterns.
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