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GEOLOGY OF THE MOUNT WHEELER MINE AREA, WHITE PINE COUNTY, NEVADA

By Dowatp H. Warresreap and Donarp E. Lze, Menlo Park, Calif.

Work done in cooperation with the Nevada Bureau.of Mines

The occurrence of the beryllium minerals phenacite,
bertrandite,.and beryl at the Mount Wheeler mine in
the Snake Range, White Pine County, Nev., has been
described by Stager (1960). During the past year
there have been addmonal discoveries of beryllium
minerals and fluorite more than a mile north of the
mine. This paper presents information on the areal

oreolocry, with particular emphasis on the limestone

that is host to the beryllium minerals. .

The area is underlain by the Prospect Mountain
quartzite, Pioche shale, and Pole Canyon limestone,
all of Cambrian age, which are folded into a broad
anticline that plunges gently to the south; a quartz
monzonite stock is exp'osed about three miles north
of the Mount Wheeler mine (fig. 193.1),

The distribution and lithology of the Pioche shale
are of particular interest because the known deposits
of phenacite and bertrandite are in a limestone unit,
locally known as the “Wheeler limestone,” in the lower
part of the Pioche. At the Mount Wheeler mine the
beryllium is localized along quartz veinlets in the
“Wheeler limestone” (Stager, 1960, p. 71). The de-
posit of phenacite, bertrandite, and beryl a mile north
of the mine and several deposits of fluorite also are in
this limestone,

The Pioche shale is chleﬂy yellowish brown to dark
greenish gray, micaceous silty shale with minor lime-
stone and quartzite in the lower part; fine-grained
calcareous quartzite and interbeds and lenses of lime-

stone make up the upper one-fourth of the formation, -
The Pioche is 450 feet thlck on the north side of Pole

Canyon and 330 feet thick on the south side of Dry
Canyon; both sections are poorly exposed, and prob-
ably both are cut by faults. The contact between the
Pioche shale and the underlying Prospect Mountain
quartz1te is gradational through a sequence of alternat-
ing quartzite and shale; the contact is mapped at the

“top of the uppermost light gray, resistant quartzite.
‘Because of lateral variations in lithology, however,

the contact may not be everywhere at the same
horizon,

The “Wheeler limestone” unit of the Pioche shale is -
medium gray to dark bluish gray, thin- to thick-

bedded limestone; some beds are bioclastic, and in
- places there are beds of sandy limestone.

The lime-
stone is commonly /recrystallized as at the portal of
the Mount Wheeler mine, where it is light gray,
coarsely crystalline marble. The limestone ranges in
thickness from 8 feet to about 25 feet, and Stager
(1960, p. 70) states that it is as much as 50 feet thick
in the Mount Wheeler mine, Near the mine the
“Wheeler limestone” is about 45 to 65 feet above the

base of the Pioche, about 1 mile west of the mine it
~ is 27 feet above the base, and in several places it is less
.than 20 feet above the base. An excellent exposure of
+ the basal part of the Pioche on the crest of the range

shows 11 feet of sandy limestone with irregularly in-
terbedded shale about 10 feet above the base, and sev-

. eral beds and lenses of limestone and sandy limestone

as much as 4 feet thick over an interval of 70 feet -
above the base. The variations described above raise

“the' possibility that the “Wheeler limestone” as
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mapped may not be a continuous unit, but actually
niay consist of discrete lenses of limestone that may
differ slightly in stratigraphic position, but that all
occur within about a 70-foot zone above the base of
the Pioche. A lateral change in the “Wheeler lime-
stone” may be indicated along the adit of the Mount
Wheeler mine, where Stager (1960, p. 70) reported

that the limestone is almost completely silicified be-,

yond 3,800 feet east of the portal. A thin section of
one sample of this “silicified” rock shows it is fine-
grained micaceous quartzite. The field relations have

not been observed by the writers because poor ventila-

tion prevented access to that part of the mine.

A possible source of the beryllium is the quartz
monzonite stock, which is exposed as a westward-
trending band 1 to' 3 miles wide (fig. 193.1). On the
west side of the range it intrudes the Prospect Moun-
tain quartzite, but to the east it intrudes the Prospect

Mountain, Pioche, and the lower part of the Pole

Canyon formations. Cross sections based on surface
maps indicate that the intrusive may extend to the
south roughly concordant to the bedding in the over-
lying sedimentary rocks, and, if so, the intrusive may

be on the order of 1,000 feet below the Mount Wheeler -

mine. No direct relation is apparent, however, be-

tween the mineralization of the limestone and the -

proximity of the intrusive. Throughout most of the

A%,

GEOLOGICAL SURVEY RESEARCH 1961

area contact minerals are absent from the “Wheeler
limestone”; but on the crest of the range, where the
limestone is about 1,500 feet horizontally from the
intrusive, light-green amphibole and light-green py-
roxene are developed locally, and scheelite is dissem-
inated in some beds.  Quartz veinlets in recrystallized
limestone probably will serve as the most useful guide -
to additional mineral deposits in the “Wheeler lime-
stone.” Prospecting in outcrop areas of this limestone
is hindered, however, by the rubble that characteris-
tically covers slopes underlain by the Pioche shale.
The search for beryllium minerals has been mainly
confined to the “Wheeler hmestone,” but the possibil-
ity of beryllium minerals in other rocks should not be
overlooked. Limestone apparently is the most favor-
able host rock for the beryllium minerals, as well as
for the fluorite and scheelite. Perhaps the “Wheeler
limestone” is a good host rock because, being the lowest
limestone in the stratigraphic section, it would be the
first to be encountered by ascending mmerahzmg solu-
tions, Prospecting might be rewarding in younger
hmestones, particularly where the Wheeler is absent.

REFERENCE
Stager, H. K., 1960, A new. beryllium deposit at the Mount
- ‘Wheeler mine, White Pine County, Nevada, in Short

~papers in the geological sciences: U.S. Geol. Survey Prof,
Paper 400-B, p. B70-B71.

TRITIUM-AGE OF GROUND WATER AT THE NEVADA TEST SITE, NYE COUNTY, NEVADA

By Avrrep Cresson, Jr,, Washington, D.C.

Work done in cooperation with the U.S. Atomic Bnergy Commission

Estimates of the residence time of water in an
aquifer are important to several problems in hydrol-
ogy, particularly to questions concerning the move-
ment of medium- and long-lived fission products in
ground water. Methods of estimating the residence

time by utilizing the natural distribution and radio-:

active decay rate of tritium, and increases in the trit-

lum concentrations resulting from the testing of hy-

drogen bombs have been described by Libby (1958),
Kaufman and Libby (1954), von Buttlar.and Libby
(1955), and von Buttlar and Wendt (1958).

B

Tritium in the ground water from the Nevada Test
Site and vicinity suggests a much shorter residence
time for water in perched aquifers than for water in
the main aquifer. Analyses of water samples collected
in 1958 and 1959 from a tunnel, a spring, and five
wells (fig. 194.1) are reported in table 194.1. The
samples from the tunnel and the spring are from

_perched aquifers,

In estlmatmg the residence time for the water (un-‘

"dérground or in the aquifer), an average pre-hydro-
. gen' bomb tritium concentration of greater than 8
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