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Tungsten Deposits in the Tem Piute District,

Lincoln County, Nevada

By Donald G. Wyant and Dwight M. Lemmon

U. S. Geological Survey

Contact-metamorphic schealite deposits occur at the north end of
the Tem Piute Range in the west-central part of Lincoln County, Nevada,
approximately 85 miles west of Caliente, 100 miles east of Tonopeh, and
160 miles north of Las Vegas, The district is reached by 40 miles of
desert road from U, S. Highway 93 at Orystal, near Hiko., The deposits
are in Secs. 25 and 26, T. 3 S., R. 56 Z.; Secs. 31 and 30, T. 3 S.,

R. 57 3.; and Sec. 1, T. 4 5., R, 56 E.

The range was prospected for silver in the 1860's, and small

£ 1.34

nmt- of luver ore vere aincd cll;.( y:riou thn fm- 1868 te 1883,

cnd acun tron 1935 to 1939. !‘ho -chaolifo deponin are several miles
north of the silver prospects, and were first discovered inm 1916,

They were not mined or axteamsively prospected until 1934, when a numder
of claims were re-located by Weeley Koyen, in partnership with Mrs. ¥.
Green, G. ¥W. Thiriot, and D. P, Thiriot, The property was leased to
Lincoln Mines, Inc., and a small mill was completed in June 1940, In
1945, the Atolia Mining Co. purchased Lincoln Mines, Inc. from D. B.
Fegles, and took over the mining lease, The mine was idle in 1946, and
was again operated in 1947, From 1940 to 1947 inclusive, Lincoln Mines,
Inc., and its successor, the Atolia Mining Co., treated 81,872 tons

of ore and recovered 43,390 units of wo3. More than half this production
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wvas mede in 1941 and 1942,

The North Tem Piute Mining and Development Co. was organised in
1937 by the Schofield brothers, who had located cleims in the district
in 1628, In 1943, concentrate containing 32 units of woa wvas made,

The property was leased in 1946 to the Atolia Mining Co.

The U, S, Bureau of Mines explered the deposits in 1942 (E, O,
Binyon in charge) and in 1944 (G, H, Holmes, Jr. in charge). In 1942,
trenches vere dug across the ore xones at intervals of 100 feet or
less, samples were cut and assayed, and 5 diamond drill holes were come
pleted, In 1944, 8 holes were drilled. The results of this work, with

asssy maps, were published by the Bureau of Mines. 1/

1/ Binyonm, E. O.’. Bolmes, G, H, Jr,, and Johnson, A, C,, Investi-
. gation of the Tem Piute tungsten deposit, Lincoln County, Nevada: U. S.

Bureau of Nines, R, I, 4626, 16 pp., 23 figs., 1950.

Donald G. Wyant and M, P. Zrickson of the Geological Survey pre-
pered geologic mape of the tungsten deposite in 194243, and provided
geologic guidance for the first Bureau of Mines project. In 1944, D, M,
Lemmon spent 2 weeks revising the geologic meps and consulting with

Eolmes concerning the second drilling project,
Geology

The north end of the Tem Piute Range is composed largely of steeply

dipping Paleozoic sedimentary rocks. They are invaded by two emall granite
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stocks and by several narrow, short basalt dikes, Volcanic tuffs and
flows are found in the pediment at the north end of the range,
The Paleosoic sequence, the upper portion of which is mapped on

figure 1, includes rocks of Ordovician, Devonian, and Carboniferous

Pigure 1, Geologic map of part of the Tem Piute Range, Lincoln

County, Nevada,

ages, and is more than 7,000 fest thick, The Ordovician rocks (not
mapped) are exposed on the west side of the range where the Bureka quartzite
forms prominent outcrops. They are succesded eastward by Silurian and
Devonian rocks, nearly a mile thick, consisting of dolomite, limestone,
and a small amount of quartzite. The Carboniferous rocks are exposed
on the sast side of the rangs, and consist of a sequence of shale, sand=
stona. linutone. shalc. and lriuntonc.

rwo émite stocks hmldo the sedimentary rocks near the Devonianw
Carboniferous contact. The south granite stock is about a mile in
diameter, the north stock about 4,000 feet, Both stocks are partly cone
cordant with the invaded sedimentary rocks,

Structurally, the main part of the Tem Piute Renge appears to be
a2 homocline that strikes north, with older beds on the west side, younger
ones on the east, Noet of the beds dip east at steep angles, At the
north end of the range, howvever, beginning in the socuthera part of the
area shown in figure 1, the beds steepen and overturn along the strike.

It 1s believed that this reversal in dip was brought about by over-

thrusting from southwest to northeast prior to the granite intrusion,
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which cuts through the thrust plate., Although snough area hazs not been
mapped to determine the character of the thrust, its presence is attested
by anomalous stratigraphic relations, and by the overturn,

For a distance of 700 feat from the granita contacts, the limestone
is bleached irregularly and recrystallized locally, The shaly beds are
altared to hornfels, and the sandy ones to quartzite. On the west side
of the south stock, part of the limestone is altered by contact metamor
phisa to thick bodies of tactite in bands parallel to bedding., Around
the north stock, only & few narrov lenses of tactite have been found,
principally on the northeast side, although the limestone is directly
in contact wvith granite aleng other parts of the stock,

Tactite is present along the wost balf of the south stock for a

distance of more than 6,000 feat (fig. 2). Directly at the contact is

Tigure 2, Map of the Tem Piuts tungsten dc;osit‘. ’ﬁ&ai;»;

a continuous band 15 to 110 feet thick, with occasional remnents of
limestone along the vest side, Adjoining this band is a fairly continuous
belt of platy hornfels, ranging in width from 25 to 110 feet, and in part
split into two beds separated by tactite. Before metamorphiem, thie horn-
fels, vas probably & limy shale, Large masses of tactite lie west of the
hornfels, and extend as far as 450 feet from the granite contact, Thase
more distant bands and lenses of tactite are less contimwus than the one
at the granite contact, Ko tactite is found farther than 450 feet from

the granite, but farther away, in the outer contact aureole, is found a
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bed of impure limestone irregulerly altered to lightecolored liuwe silicate
minerals (mapped on fig. 2 as "siliczted limestone"), and another continw
uous bed largely changed to hornafels,

A few hundred feet south of the aouﬂ.x stock is an irregular granite
mass about 400 feet wide by 600 feet long. This granite may be a tip
of the south stock separated from it by faulting, It is bordered on the
southwest side by tactite,

Along the south stock where the tactite is most plentiful, the cone
tact between grenite and sedimentary rocks is conformable both at the

surface and in the deepest mine workings and drill holes (fig. 3). The

Figure 3. Sections A=A', BeB!', Cw(C', and D-D' through diamond

tactito bands are ulso pmllol tn bodding. !’a.ctito cxposures rangc in

altitude fron 6 325 f.et to 7,075 foet, and the tuctite is penetrated

at an altitude of 5,760 feet by ths deepest exploration. In this vertical
range of 1,300 feet, mineraliszation appears to be relatively uniform,

and the dip of beds fairly constant, It seems likely that the tactite
sone extende to much greater denth, but no data exist upon which te

base speculation as to the ultimate depth.
Ore deposits

Scheelits is the only minerazl found in commercizl smounts in the

contact deposits, Althdugh seall amounts of gold end silver were formerly
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vroduced from veins and replacement deposits farther south in the range,
neither of these metals is known to occur near the tungeten mineralization.
The bulk of the scheelite occurs in garnet-tactite, but some rich
deposits have been found in small mmsses of calcite-fluoritee-sphelerite
rock formed in marble remnants adjoining tectite bodies, Although the
tactite masses around the south stock are very extensive znd contain in
the sgeregete & large amount of tungsten, they are of low grade and had
not been extensively expleoited up to 1948, Most of the production was from
the richer calcite-fluorite-ephalerite rock found in the relatively small
Moody ore shoot of the Lincoln mine. Small amounts of fluorite and
sphalerite, and possibly dblemuth, are potential by-products from this

type of ore.

Most of the tactite around the south stock contains some scheelite,

-but only. part of - it .contains enocugh scheslite teo be . considered poteatial -

ore, The aversge grade of material that could be mined im large bodies

is estimated &t 0.2 to 0.4 percent of HOB. determined from samples taken
by the U. S, Furecu of Mines. On the surfece map (fig. 2), rock containe
ing 0.5 vercent of VOB or more was distinguished from lover grade material
on the basis of estimates macde in ultraviolet light,

The tactite bodies exposed around the north stock are narrow and
diecontinuous, and contain too little scheelite to be sconomically sige
nificant; the largest body, on the northeast side of the stock, is come
posed of a series of lenses with a total langth of 400 faet and averzge

width of 1 to ? feet,



Mineralogy.~-The minerals observed in the tactite, 1isted in approx-
imate order of abundance, are garnet, quartx, actinolite, calcite, fluvorite,
pyrite, pyrrhotite, diopside, sphalerite, .scheelite, chlorite, hemmtite,
clinozoisite, epidote, molyddenite, and powellite,

The bismuth nix;eral. showa to be present in concentrates, was not
identifted, Limonite is abundant in the surface gossan. Gypsum =nd
nanganosiderite occur as linings of solution cavities in the Lincoln mine,

The scheelite, which occurs for the most part in small grains, is
wvhite to buff in color. In ultraviolet light, it fluoresces white to
pale yellow, indicating that some of it contains a small amount of wolybe
denum, The molybdermm content of concentrates rarely exceeded the
tolerance of 0.4 percent,

Molybdenite is a rare mineral in the deposits, It is found sparing-
.1y in a smsll quarts leuns at .co-ordimates 4,800 M., 4,670 2. (fig. 2),
vhere it is partially replaced by powellite., In the tungsten ores and
associated bodiez of sulfides, molybdenite s rare.

Sphelerite is found in very swall amounts in the tasctite, It isx an
abundant mineral in the calcite~fluorite~sphalerite~scheelite ore mined
in the Moody ore shoot of the Lincoln mine, This ore averages about 3 to
b percent of zinc,

The manganosiderite is dark green, scoriaceous-appearing material
with & honeycomb framework. Jewell J. Glass of the Geological Survey ex=»
amined the material microscopically and determined it to be a rhombo-

hedral carbonate with an omega index of 1.830, that for the normal iron
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carbonate, siderits, with some manganese. The material completely dissolved
in hot hydrochloric acid with affarvescence, and gave strong qualitstive
tests for iron and manganess, but none for tungsten,

Lo sa .~=Scheelite occurs in greater concentration on
the limestone sides of the tactite bands, The ore shoots present in the
band of tactite that adjoins the granite (the "Moody" band) all have
limestone remnants between them and the platy hornfels. It seems probe
able that the bulk of the calc-silicate minsrals were introduced at an

S early stage, and that they wers impermeadle to sudbsaguent introduction
of tungsten-bearing sclutions. The un-replaced limestone was a favorable
host rock for these latsr solutions. Ia most inetances, only part of the
limestone was replaced.

In the Lincoln ;1no. fractures and Joints that cut across the bdedding

Bt - . ia the limestone are nov minerslised in part; they served as channelveys
for mineralixing solutions which penetrated out along them from the
massive tactite, This relationship is particularly well shown in the

B Moody ore body; it is also evident in the Grubstake sons,

Scheelite mineralisation in the tectite west of the platy hornfels
is very srratic. In the Orubstake sone of the Lincoln mine, several
stopes of high~grade ore vere mined. Development beneath them showed
that the ore bodies were not continuous downward, No information wes
gained whereby to predict the occurrence of ore.

Insofar as is known, the Koody ore shoot is unique in the district,
There has been no recognition of surface evidence suggesting the occure

rence of similar ore bodies,



v

Mines

The Lincoln mine and the Schofield mine are about 1.5 miles apart,
on the northern and southern extremities respectively of the contact
sone, The Lincoln mine has been the major producer in the district,
wvhereas the Schofield mins, prospected sporadically for a number of
years, bad only produced about 32 units of W04 by the end of 1943,

Lincoln mine.=<By 1544, the Linceln mine was opened by an inclined
shaft 220 feet deep, by an adit that intersects the shaft about 40 feet

below the collar, and by seversi wiages (figs. 4, 5. 6, 7, 8, and 9).

Pigure 4, Composite map of workings, Lincola mine,
Figure 5. Level ¥o. 1, Lincoln mine,
Pigare 6. Level No, 2, Lincoln mine.

Tigure 7. Level No. 3, Lincoln mine.

A

. Figure'8. Level No. b, Lincoln mine, "~

Figure 9, Vertical projection of Moody ore sone, Lincoln mine.

Workings in 1944 included four main levels, several sublevels, six stopes,
connecting reises, winzes, and shafts, There wers 5,200 feet of drifts
and crosscuts, 1,700 faet of raises, winzes, and shafts, The fourth
level, at 2 depth of 255 feet benesth the adlt, was onened from & winge,

Two tactite szones wers explored in the minet ¢he Mpody zone, adjacent
to the granite contact, end the Grubstake zone, from 60 to 200 feet northe
west of the granite, The greater part of the ore mined came from the

Mocdy ore shoot. The Urubstake zone was explored only on the first and

-9 =



second levels, and the oanly important ore body found was at the north end
of the mine above the adit,

In the Lincoln mine, the Moody tactite bed is about 45 feet thick,
It consists of bands of different kinds of tactite associated with some
residual limestone on the hanging wall, Along the granite contact is a
sulfide-rich tactite 20 to 25 feet thick, which is succeeded outward by
garnet tactite with 1ittle sulfide. The Moody ore shoot, which consists
of calcite-chlorite-fluorite rock, with sphalerite and scheelite, lies
between the tactite and the platy hornfels of the bhanging wall., Irregular
reabants of marble are in places present between the Noody ore and the
hornfels,

The sulfide=-rich tactite is & dense, hard rock consisting pre=
dominantly of pyrite and pyrrhotite with lesser amounts of dark silicate
»:1naralt. It ‘ppcar- to fill thn ontirc vidth af tha loody sone ut tho
south end of the third level, but olscvhare takoo wp only hﬁlf tho bed or
leas, At the surface, the rock is oxidized to a limonite gossan which
extends only 20 or 30 feet deep. Oxidation is much deeper in the adjoine
ing tactite bands decause of their higher porosity,

The rest of the tactite is low in sulfides and consists dominantly
of garnet with lesser quartz and calcite, 3ome of this rock may contain
es much &8 1 percent of W03, but most of it is of lower grade,

Solution cavities as much as S feet across are present along part
of the contact between cre and marble, They were formed by surface waters

that seeped down along the porous contact, and extend to the lowest
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workings, elthough the present water level, before vumping, is above
the third level.

The Hoody ore body consists of calcite-chlorite=sphalerite-fluorite=-
scheelite rock in an ore shoot with an average strike length of 200 feet
and an average thickness of 10 feet, The thickmess ranges from 5 to 15
feet. The shoot rakes 62° ME. (fig. 9). Inm 1944, 1t had been mined
300 feet along the rake, from the surface to the fourth leval, and had been
shown by drilling to contimue another 380 feet deeper along the rake,

The deepest hole penetrated 4.6 feet of ore containing 0.92 percent of
W03 at an altitude of 5,755 feet, 615 feest verticel distance beneath the
outcrop. The average content of '03 ie probably about 1.0 percent., The
lower limit of the ore shoot is not known,

Schofield mine.~~The property of the Horth Tem Piute Mining and
. Development Coi, known locally as the Schofield.mins, comsists of 40
unpatented claime, of wvhich only four, the Phylis, Bae ZIlla, Rme Ella Ko,
2, and Rse Tlla Ko, 3, are known to contein mineral deposits of potential
value, These claims are at the south tip of the south stock. A single
band of tactite, ranging in thickness from 20 to 110 feet, is present
along the granite contact on the west side of the granite, and @ narrover
band on the east side. Scheelite ig widespread in the tactite, but con=»
centrations are found only in the west band zlong the limestone side of
the tactite, Irom surface sampling end core drilling, it is believed
that four shoots of scheelite ore are present in a distance of 850 feet:;
these shoots range in strike length from 95 to 280 feet, in width from

L to 13 feet, and in grade from 0.4 to 0.65 percent of W0 4. Local en=-
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richments contain as much as 1.5 percent of W03, but they are too erratic
in distribution to be mined separately, Ths tactite between ore shoots
probably avarages about 0.2 percent of w03. and much of the tactite from
the ore shoots east to the granite contact ranges from 0.1 to 0.2 per-
cent,

The four claims are partly prospected by nine short adite with a

total length of 600 feet (fig. 10). At the surface, the tactite was

Yigure 10, Geologic wap of workings, North Tem Piute Mining and

Development Co,

trenched and sempled, in 1942, at intervals of 5C to 100 feet, Three
diamond drill holes, with an aggregate length of 9lis feet, wers drilled
by the Bureau of iu._nc; in 1944 to test the ore zone at depths up to 200
~ foet Beneath the outorop. The drill holes cored msterial similar in

grade to that at the surface,
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