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ABSTRACT INTRODUCTION

Uranium-bearing copper deposits occur in steeply
dipping beds of theSangre de Cristo formation of Penn-
sylvanian and Permian(?) age south of Coyote, Mora.
County, N. Mex. Mapping and sampling of these deposits
indicatethat theyare foundinlenticular carbonaceous
zones in shales and arkosic sandstones. Samples from
these zones contain as much as 0.067 percent uranium
andaverage 3 percent copper. Metatyuyamunite is dis-
seminated in some of the arkosic sandstone beds, and
uraninite is presentin some of the copper sulfide nodules
occurring inthe shale. These sulfide nodules are com-
posed principally of chalcocite but include some bornite,
covellite, pyrite, and malachite. Most of the samples
were collected near the surface from the weathered zone.

The copper and uranium were probably deposited
with the sediments and concentrated into zones during
compaction and lithification. Carbonaceous material in
the Sangre de Cristo formation provided the environment
that precipitated uranium and copper from mineral-
charged connate waters forced from the clayey sediments.

Location and accessibility

The Coyote district in the west-central part of
Mora County, N. Mex. (fig. 1) is about 10 miles
northeast from Mora, the county seat of Mora County,
and about 34 miles north from Las Vegas, N. Mex.,
the nearest railroad shipping point. Uranium-
bearing copper depcsits of the district are in the
narrow belt of outcrop that extends from the village
of Coyote about 6 miles south along the west side
of Coyote Creek.

The Coyote district may be reached from Las
Vegas by State Highway 3 north for 24 miles to
La Cueva, then 5 miles north of State Highway 21
across Coyote Creek, and 3 miles west on a dirt
road to Lucero. The south end of the area is 2 miles
north from Lucero by dirt road. The district may
also be reached from Mora, N. Mex., by State Highway
38 north for about 9 miles, then east about 2 miles
on a dirt road.



Geography

The altitudes in the Coyote district range from
about 7,240 to 8,000 feet. In the mapped area the
south-trending valley of Coyote Creek approximates
the eastern boundary of the Southern Rocky Mountains
and the western boundary of the Raton section of the
Great Plains province.

Immediately west of Coyote Creek is a belt of
hogback ridges. West of the hogback belt is a broad,
generally south-trending alluvial valley that separates
the belt from the Rincon Range, the easternmost ridge
of the Sangre de Cristo Mountains. The main mass of
the Rincon Range in this vicinity rises to altitudes
above 10, 000 feet.

East of Coyote Creek, a broad, gently sloping,
relatively little dissected plateau is underlain by mas-
sive sandstone to the south and by extensive remnants
of basaltic lava flows to the north. Altitudes on this
plateau, range from 7,700 feet south of Coyote to
almost 9, 000 feet north of Coyote.

The only permanent stream in the area is Coyote
Creek. This creek flows south to Lucero where it cuts
eastward through the hogbacks and drains into the Mora
River to the southeast.

The hogback ridges and the Rincon Range west of
Coyote Creek support heavy growths of scrub oak, pinon
pine, and juniper on the lower slopes and fir and west-
ern yellow pine on the higher slopes. The northern
part of the plateau east of Coyote Creek also has a
heavy growth of timber that gradually gives way to
grassy plains to the south. The lower valleys are
grassy and have clumps of cottonwood and willow along
the streams.

No temperature or precipitation figures are avail-
able for this area but the summers are pleasingly cool
and subfreezing temperatures are common during the
winter. At Chacon, about 10 miles northeast from
Coyote and about 900 feet higher than Coyote, the pre-
cipitation is 20. 88 inches per year (Harley, 1940,
table 1, p. 13).

Nearly all the inhabitants are of Spanish or Mexican
descent and many of the older people speak little or no
English. Farming in the irrigated Coyote valley is the
principal occupation, but lumbering and grazing of
cattle and sheep are also important means of livelihood.
The graded roads in the area are passable in dry weather
but become slick and rutted in rainy weather and may
be impassable after heavy snowfalls.

Previous work

Copper deposits of the Coyote district have been
known since the latter part of the 19th century. Lindgren,

Graton, and Gordon (1910, p. 109) mention these deposits

briefly. The district has alsc been mentioned by Lasky
and Wooton (1933, p. 84) and examined and described
by Harley (1940, p. 42-43).

Read, Sample, and Shelton (1944) examined the
deposits and briefly described them ina short unpublished
report. Bachman and Read (1952) reexamined the de-
posits and found traces of radiocactivity. The present

writers made a preliminary report (Zeller and Baltz,
1952) on the results of examination of the deposits.

Purpose and methods of examination

This report is the result of a geologic study of
the Coyote district recommended by Bachman and
Read (1952). The purpose of the study was to determine
whether sufficient quantities of uranium were present
to justify a program of exploration and evaluation of
the deposits by the Geological Survey.

About 2 months were spent in mapping topography
and geology with plane table and alidade, tracing min-
eralized zones, and examining and describing individual
prospects. Many field Geiger-counter readings were
taken and 29 samples were collected for copper and
uranium analysis and polished-section study. A table
containing results of the analyses is shown at the end
of this report.

Ac knowledgments
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field work by C. B. Read, G. O. Bachman, and
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active materials undertaken by the U. S. Geological
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GEOLOGY

Stratigraphy

Rocks of Pennsylvanian and Permian age are
exposed in the valley of Coyote Creek within the area
of this report. West of Coyote Creek the highest hog-
back ridges are composed of limestone, gray to buff
sandstone, and interbedded dark-gray shale of the un-
differentiated Magdalena group of Pennsylvanian age.
Rocks of the westernmost Magdalena are in fault contact
with pre-Cambrian quartzites that make up the bulk of
the Rincon Range and a considerable amount of the
lower Magdalena probably is cut out by the faulting.

Conformably above and geographically east of the
rocks of the Magdalena group is the thick series of
variegated shale, and interbedded conglomeratic arkosic
sandstone and limestone of the Sangre de Cristo forma-
tion of Pennsylvanian and Permian(?) age. In the
mapped area, the valley of Coyote Creek is underlain
by the Sangre de Cristo formation. West of Coyote
Creek the lower beds of the Sangre de Cristo formation
form hogbacks. East of Coyote Creek, the beds flatten
progressively and pass under the high plateau with low
eastward dips.

The high plateau east of Coyote Creek is capped
by the massive buff-colored Glorieta sandstone member
of the San Andres formation of Permian age that con-
formably overlies the Sangre de Cristo formation and
probably intertongues with it. Above the ercded top
of the Glorieta sandstone member are remnants of
basaltic lava flows, either late Tertiary or Quaternary
in age.
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