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H\ITRODUCT IOI\I AND SUMMARY

The tungsten propertico of Lincoln Mines s Inc. . and North 'l‘em Pilute

" Mining and Development Co. were first explored 'by the Bureau of Mines in
1942, Work on the project comprised: trenching, sa.mpllng, a small amount of
road and trail comnstruction, and a small amount of core drilling.: From:
April 13 to December 10, 194h, additional diamond drilling was done by the
Bureau of Mines to test the lateral and downward extensions of the various
tactite zones along the contact south of the Lincoln mine,- including the
‘property of ‘the North Tem Piute Mm:ng & Development Co.- B

‘Claims leased by the Lincoln Mines, Inc., a.re 'in secs. 25 and, 36, T.
'3'8., R. 56 E.; sec#. 30 and 31, T. 3'S., R. 57 E.; and sec. 1, T. % 5.,
R 56 E., M. D. B, & M+, in the Tem Piuté Mining District, near the north
end of the Timpahute Range in west central Lincoln County, Nev.. D. B.
Fegles i¢ president of Lincoln Mines, Inc. and general of:f*ices are i the
W@sley Temple Building, Minnea.poliq . Mlnn. :

In June 1945, the Atolia Mining Co. lea.sed the pmoperty and :purchased
the mill and mining equipment from Lincoln Mines, Inc. P. R. Bradley is =
.president of the Atolia Mining Co., whose offices are in the Crocker
© Building, San Francisco, Calif. Thisg company surrendered the lease on the

- property on September 30, 19h8 The property owners are continuing opera-
tions and are now engaged in building 8 20~ton mill. Co

The claims of the North Tem Piute Mining & Developmcnt Co. a.re in
sec, 1, T. h S., R..5 B., M. D, B. & M. Merle F. Schofield is president of -
the company and’ ma:ntains an office at Hiko, Nev. These claims were leased
by H. P. Laslett, of the Utah—Neva.da ‘Mining Co.; in 1945 and by the Atolia
Mining Co. m l9l+6 The owners are. now doing some.. exploratory work.

Calien’ce, Nev., 90 miles east of the distric‘t a.nd on the main line of
the Unlon Pacific Railroad and U. S.. . Highway 93, is the nearest supply
center (fig. 1). The postoffice. for the Tem Piute district is Hiko, .and
the nearest telephone service is at Alamo, Nev., both small farming com-
munities in the Pahranagat Valley, 50 and 65 miles, respectively, to the
- southeabt. A good dirt road, which. leaves'U. S. Highway 93 about 40 miles
west of ‘Caliente, extends to the properties., The sectiocn of. this desert
road that continues west to Tonopah, through an ared used for an aruy air
force bombtng ra.nge ) has been closed by the Government. , '

Pro ject work comprised trenching, core drilling, and sampling. Fourteen
dia.mond—drlll holés having a total 1ength of L 3h7 i‘eet ‘were drilled.

36 . a3 -
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OWNRSHIP

The property, which was operated by Lincoln Mines, Inc,, and the Atolia
Mining Co. under lease, comprises 28 claims owned equally by George Thiriot,
Dean Thiriot, Eva Koyen,'G and Wesley Koyen, except a one-eighth interest in-
the Scheelite claim, which is owned by. Winlfred Green. .

Adjqin.mg the Linco‘lnﬂMine‘s on the south are the 40 c¢laims owned by
"North Tem Piute Mining & Development Co., & Nevada corporation. M, R,,
W. W., D. K., BE. V., and T, T. Schofield are the principal stockholders.
This property was under lease to-H. P. laslett, Utah-Nevada Tungsten Co. in
‘ 19&5 a.nd to the Atolia Mimng Co, in 1946,

’ HISI'ORY

Between 1868 and, the IL870 5,3/ and again in the 1920's s1IVer ore was
mined in the o0ld Tem Piute Distrlct, which is on the west side of the
Timpahute Range. The Millick brothers first discovered scheelite in the
district in, 1916, but did not explore the 'deposits extensively. In 1936
Wesley Koyen located two claims, which he worked intermittently until 1937,
at which time, with G. W. Thirmo‘c D. F. Thiriot, and Winifred Green, he
‘located 16 additional claims to cover the contact zone. A small milling
plant, comprising a ball mill and a Wilfley table and powered by a gasoline
motor, was built at Black Rock, 15 miles west of the mine. About 250 toms-
of ore was treated in this mill. The ore was mined from short adits driven
along the Grubstake and Moody ore zones. and produced a concentrate that was
sold for $3 200,

BEarly in 1938 the property was 'leased to c..L. Baker and A. K. McFarlane.
This lease was assigned to J. G. Barry, of El Paso, Tex., who, in turn,
transferred it to D. B. Fegles of the Fegles Construction Co., Minneapolis,
Minn. Construction of a 40-ton mill was started in 1939, and mill operations
commenced in February 1940 by Lincoln Mines, Inc. Capac ity of the mill was
mcreasad to .75 tons in 1941, , S '

The Atolla Mlning Co., San Francisco, Calif., acquired the lease in
June 1945 and operated the property until September 30, 1948. During 1946
the mining and milling plants were rehabilitated. The property owners are
continuing operations and are now engaged iIn building a 20-ton mill.

3/ F.C Tincoln, "™Mining Districts and Mineral Resources of Wevada ™, 1923.
34h6 - b -
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This property has been the largest producer in the district.. Total
production to date has come from the main mine workings, which are situated
at the north end of the contact zone. Development along the contact zone
southward from the mine workings consists of short adits and a few small .
open cuts and trenches .

The Schofield brothers located their first claims in 1920 and in June
1937 incorporated the North Tem Piute Mining & Development Co. Little
systematic development has been done, and the contact zone has been explored
only by shallow trenches, open cuts, several short adits, and two drifts.
The proper‘t.y is not being operated at present. ,

About one~-fourth mile southwest of the Atolia Mining Co.'s mill, the
North Tem Piute Co. built a small concentrator, comprising a jaw crusher,
ball mill, and concentrating table, all powered by a gasoline motor. No
records are available of the small tonnage treated in this plant, but the
equipment proved 1naaequate.

The property was leased to F. A. Kemnedy and associates in 1941; a
short adit was driven across the contact zone, and an open cut was excavated.
In 1942 the property was optioned to A. L. Merrit of San Francisco, and a
lease was given in November 194l by the North Tem Piute Co. to H. P. Laslett,
of the Utah-Nevada Tungsten Co. Little work was done by these lessees. The
Atolia Mining Co. leased the property in 1946 and drove two short drifts
along the contact zone.

PHYSICAL FEATURES

The mine and camp of the Atolia Mining Co. are on the east slope of the
Timpahute mountains near the north end of the range. This mountain range is
approximately 5 miles long and has a northerly trend. The relief of this .
area is fairly rugged, extending from 5,000 feet at the base of the range to
7,100 feet at the crest. Altitude at the Lincoln mine is 6,350 feet, and
southward on the North Tem Piute property the altitude Increases to 6,750
feet. The Atolia mill is 5 miles west of the mine near the edge of a-dry-
lake at an altitude of about 4,000 feet.

No surface water is found along the contact zone or near the Lincoln
mine, but approximately 2,000 gallons are pumped daily from the mine's ith
level. This water formerly flowed to waste, but it is now being impounded
for use at the mine. Flow from the 203~foot cased well in the Lincoln mill
is 110 to 125 gallons per minute, which is adequate for milling requirements
and camp needs. Two cased wells, 78 and 125 feet deep, adjacent to the
North Tem Piute Mining & Development Co. mill are reported to flow 15 to 50
gallons per minute, respectively.

The ¢limate varies from hot, .drir summers to moderately bold‘ 'wviht‘er's‘.‘ _
Heavy snow during winter months has forced curtailment of production in the

past few years. Scrub pine, Juniper, and cedar grow in the dlstrict but are - '

not suitable for mine use.

3446 -5



Freight and ekpress. shipments are handled through Caliente, Nev., a
division point on.the main line of the Unlon Paciftic Railroad. Mail is
delivered daily to' Hiko, a postoffice 50 miles southeast .of the Lincoln o
mine, and telephone service is available at- Alamo, a small farmlng cepter
about 15 miles south of Hiko. A graded dirt road connects- the‘Lincoln nill
with Hiko, and U. 8. Highway 93 extends easterly from Hiko to Caljente.‘v
All supplies must be trucked from Caliente or Alamo to the mine. The
nearest electric transmission. lineo ure at Ala,mo, 65 milea dlstant. v

- LABOR AND LIVING comn:t'cxows e »

The camp, establlvhed by the Atclia Mining Co., comyrises 12 one-room
cabins, each of whicli.can accomodate one or two men, 19 large cablns for
men with families; a boarding housé; ahd a schdol. Electricity.at the
camp was supplied by a-16-kw. Diesel generator. The company supplkied fuel
for heating and water for domestic use. The boarding house was company-
operated and furnished a good board at $2.50 per day.

The school 1s for children of elementary grades and is under the super-

vision of an accredited teacher.‘ Chil&ren}of high-school age attend the
school at Alamo.' t ' S

Prlor to l9h2 adequate labor was available from the small surrounding
farm commmities, but at present th:s source supplies only a few men. It is
necessary to obtain men from Ely, las Vegds, or Tonopah., The labor turnover

is high, and it is difficult to maintain an adequate crew.,

Prevailing wage rate was $1.25 hourly for miners, with time and one-half
paid for all work over 40 hours weekly.

GROLOGIC SMMARY"/

The north.énd of the Tem Piute Range éon51stq of f oldéd and '
faulted Paleozoic limestone, hornfels, and quartzite.invaded by

two small granite stocks and bv several narrow, short, basalt
dikes. '

The south granite stock is about a mile in diameter, the

north stéck about 4,000 feet. Although the two are separated
at the surface by a belt.of limestone and hornfels 600 feet
wide, they probably join at shallow depth. The stocks are -
partly concordent with the invaded sed imentary . rock@, especially'
on the west side; they form the core of & faulted dome in the. '
sedimentary rocks. The beds dip away from the. intrusives at . }
angles of 45° to 85°, except at the north end, where they appear
in places to dip into the intrusive at small angles. Hornfels
is in contact with both stocks for more than half their peri-

- ‘meters. On the west side of the south stock, the basal hornfels
has been cut away by granlte, which is. there in direct contact o

4/ Fxcerpts from unpublished report, "Tungsten Depoqits of the Tem Piutef
Range, Lincoln County, Nevada", by D. G. Wyant, U. 8. Geol. Survey,’
January 194k,
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with limestone. However, both stocks may. be entirely surrounded
by the basal hornfels at some point in depth. ,
y rs
On the west side of the south stock, the 1imestone adjoining
the granite.and that adjoining the second or platy hornfels have
been partly altered by contact metamorphism to thick bodies of .
tactite in bands parallel to the bedding.’ The remaining 1imestone
up to the upper hornfels has been bleached irregularly and locally
recrystallized. Around the north stock, only a few narrow lenses
of tactite have been found, principally on the northeast side,
although :the limestone is directly in contact with granite along
other parts. of the stock, . , e
! Near the 1ntrusives, withln the major block containing the
tactite bodies, there are numerous minor faults that strike in
different directions and have offsets not greater than a few
feet. These mfnor faults cut across the»sedimentary rocks and
some tactite and are in places mineralized with seams of
scheelite, fluorite, and sphalerite. The faults appear to h&ve
bheen important controls for minerallzation.._

DESCRIPTION OF THE DEPOSIT 5/ -
Most of‘the tactite in the area; is scheelite-be'a;ring *ex,

The principa.l ore deposits occur in the bands and isolated_,
pods of tactite adJacent to the granite on the west side of the
south stock. The tacite bodies exposed. around the north stock
are nurrow and discontinuous, although one series of lenses on’
the northeast side has a total length of 400.fget and averages
1 to 2 feet in width. However, these tactite zones contain too L
little scheelite to be economically significant. )

The minerals observed in the tactite are listed in the
approzimate order of their abundance: garnet (andradite to o
grossularite, a.lma.ndine), quartz, limonite, actinolite, calcite, '

© fluorite, pyrite, pyrrhotite, diopside, sphalerite, scheelite,

» chlorite, hematite, clinozoisite, epidote, molybdenite, powel-
lite, Jarosite (%), and bismuthinite (2).. .The scheelite is buff
to white; it fluoresces pale yellow to white in ultraviolet .
light indicating that 1t contains a small amount of molybdenum.

Small 1enses of both glas y and. crystalltne quartz occur 1n )
the tactite and in the limestone. Brecciated quartz 1s present L
at many places. along the contact between the tactite and the L
granite, and quartz veins are common in the granite. Most. of
these veins contain limonite casts after pyrite. One ‘quartz’
.- Yens "in the limestone bontains & ‘small amount of. molybdenite and
- powellite. o

gj'Excerpts from'wofk cited in footnote 4.
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The tdctite bodies of the south stock are grouped into the .
follow1ng zones on the basis of their relative prox1mity to the
granite: No. 1 or Moody zone, No. 2, No. 3, and No. 4 or Grub-
stake zone. The Moody zone, 6,200 feet long, with an average
width of L0 feet, and’ the Grubstake zone, nearly 2,000 feet
long, with an average width of 30 feet, are the only ones that
had been explored or developed by the end of 1043,

#4

' The maximum relief of the ore zones is 500 feet. Tungsten ° -
minerallzutlon appears to be relatively uniform and the attitude
of the beds constant’ throughout ‘this vertical distance. It
seems probable that the tactite ore zones extend downward along
the contact with the granite for a considerable depth. These
zones pave been only slightly explored, and further work is
needed to determlne the vertlcal cxtent of the ore bodies.

MINE WﬂRKINGS AND PlANT, LINCOIN MINES

Scheelite ore has been mrned underground from both the Grubstake and
Moody ore zones. Mine workings comprise a 300-foot inclined shaft with
four main levels, several sublevels, and stopes with connecting raises and
winzes. These workings total about 5,800 feet of drifts and crosscuts and
1 900 ieet of w1nzeq and ralseu.

Stoping operatlons on the Grubstake zone have been limited to areas above
the No. 1 or adit level. Two crosscuts from the Moody workings have cut the
Grubstake zone on the second level., The Moody zone has been opened by, the
inclined qhuft ‘which extends 35 feet below the fourth level and from.&hich
the second and third main levels were driven. The fourth level was opened
from a winze sunk from the third level, and it was later connected with the
Moody shaft. The h60 level was opened from the No. 3 winze sunk from the
fourth level. : . L

Plant buildings consist of wooden-frame structures covered with
corrugated iron sheets that house the power plant,. compressors, blacksmith
shop, and mine hoist, One of two buildings of similar construction is used
as a comb:natlon change ‘house and storeroom, and the other as a mine office.

Compressed air was supplied by a 360 cublc foot stationary compressor
and by two 210~-cubic foot portable compresson5 A 75-kw. Diesel generator
supplied power for lights; the mine hoist, and.the 60- ~lamp panel that
charged the electric battery lamps used underground. Detachable rock drill
bits were used. Repair work and drill steel shanking were done in the
blacksmith shop, which was equipped with a coal forge, a small pneumatlc
sharpener, an acetylene welding outfit, and miscellaneous tools. Dulled
detachable bits were sent to Salt Lake City for hot mllling.

Hoisting was done by & 52-horsepower, electric,.single-drum, geared

hoist using l-ton-capacity skips on skids. The main shaft is well-timbered
“and in good condition. | . T '

3kL6 - 8.
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‘Rock drills, hose, steel, and other miscellaneous mining equipment are,
in good conditwon and adequate for preqent requirements.

) - .
The owners, Koyen "and Thiriot, have purcha.sed the mine hoist, compressor,
and some of the rock drills and miscellaneous mining equipment from the Atolia
Mining Co. Power will be supplied by a T75-kw. Diesel generator. Present
prlans are to continue productlon from the lower levels of the Moody ore zone.

. 'No mining equipment of consequence was noted on. the property of the North
Tem Piute Mining & Development Co. : :

MINII\TG MEI‘HODS

Two adits, about 100 feet apart, driven on the Grubstake and Moody ore
zones, e;.re roughly parallel and comprise the N’o. 1 meoln mine level (figs.
2 and 3). . ,

Y

Workings below the No. 1 level are reached through the Moody shaft ,
‘which has been sunk to a point 35 feet below the No. 4 level (figs. 4 and 5).
The No. k& level was worked from No. 3 winze, which was sunk from a point on
No. 3 level about 325 feet north of the Moody shaft. This level was later
connected with the Moody shaft, Prior to this connection, ore from the bth
level stopes was trammed to the No. 3 winze and dumped into a skip pocket,
from which it was hoisted by skip and dumped into an ore pocket above the
No. 3 level., It was then hand-trammed to the Moody shaft and hoisted by skip
to an ore pocket above No. 1 level; thence, it was hand’ trammed from this
pocket to the 3-compartment 100-ton surface ore bin .and loaded into dqump
trucks for haulage to the mill,

The 460-level also was worked from the No. 3 winze. - Cre'from this
level was handled in the same manner as ore from the No. b4 level,

The type of scheelite ore that has been mined by the company in the
Moody ore zone occurs in lenses or shoots along the hanging wall of the ore
zone. Remnants of residual marbleized limestone lie along the hanging wall
of the ore zone between the tactite and overlying hornfels. The best grade
of ore is found in lenses between the limestone and tactite. . An ore shoot
of this type, which was mined. by the Lincoln Mmes, Inc., ranged from 120
feet in length on the No.. 1 level to 110 feet on the No. 3 level and 50 feet
on the No. 4 level,. It dipped 62 degrees to the northwest, raked about 55
degrees to the northeast, and ranged in width from 10 to 20 feet, Simllar
ore bodies were mined on the 4th and 460 -~ levels. Lenses of hard,
garnet ized tactite and bands .of scheelite-bearing sulfide underlie this
ore, but as the mill is not equipped to handle high-eulfide and garnet ores,
no a.ttempt has been ma.de to explore or mine them.

Principal mine development was\north ;ofgthe Moody shaft, although a
drift was driven south for 360 feet along the contact on the No, 3 level,
and a raise was driven to surface. The mine has been developed by drifts
and crosscuts driven on and in the ore zone on the Nos. 1, 2, 3, and 4
levels. Subsequent development has been through winzes and su'blevels.
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Virtually no timber is required in drii‘ting or crosscutting, as the ground
stands well. Ore chutes are pla.ced approxmately on’ lO-:f'oot cefnters, and
stoping is by the shrmkage me‘bhod.. - ‘

‘No timber other ‘than' tha:b used for raises 1s needed in +the s’copes.
The oreé ehoots are crossed ’by minor pre-mineral faults and- fractures s but
little olab'blng occurs,- and Ho ‘unusual diff 1cu1tiee have besh encountered-
in shrinkage stoping. Stope 4-C on the bth level averaged 65 Teét in .
length and about 10 feet in width, although shrinkage stopes up to 120 feet
in length and 20 feet in width-have been wcrked'-éucc?e‘sefully. v Large horses
of limestone were encountered in this stope. Stope b-D averaged 100 feet in-
length and 20 feet in width.

Ebccessﬁ'fe handling of ‘the ore was necessary between the bth and 4607
level gtopes and the surfa.ce. This was due to the method ‘of devélépment,
which was to Tollow the Qre shoot at depth by winzes and drifts rather than
by sinking the ma.m sha.ft cmd developing the ore bodies by drifts driven from
the shaft. ‘

The fact that the best grade of ore occurs in shocté along the hanging ‘
wall of the tactrbe zone under the remmants of marbleized limestone’ .juqtifies'f
the development by drifts along the contact. In some instances, however, ¥
drifts have been Ariven closer to the foo‘cwall and: eveti out in the hornfels
hanging wall. Past minmg opera.tions show that -the shrinkd.ge method of
stopmg, will® be sa.tisfactory in future stoping operations, although the cut
and £111 ‘method should prove ada.ptable to stopeq in. whlch an appreciable
amount of waste occurs.v

Water . in the mine causes little trouble. The mine makes about 2,000"
gallons of water da.ily, which flows to a sump below the No. 3 winze.. It is
then pumped to the No. 3 level by a sump pump, flows by gravity through a
pipe line to the ‘Moody shaft, thence is raised up the Moody shaft to the
surface by a second sump pump. .

THE ORE

The two predominant ore zongs in the mine areéa are known as the Grub—
stake, or ha.nging wall zone, and the Moody, or footwall zone.  Thg Grubstake
zone, overlain 'by silicified limestone and underlain by pla.ty hornfels, is
not continuous. dat. depth and” appa.rently bottoms a short- dlsta.nce below the-
Grubstake No. 1 or adit level. The Moody zone, separated from the Grubstake”
by an approximately 90-1’001: bed of" platy hornf' els , averages about’ 45 feet in
thickness and - is underlain by granite.'_ This ore zone ccmprises the principal
Uroducing bed.

Three general types of scheelite-bearmg tdctite occur in the MOOdy
zone, whereas in the Grubstake zone but one of these types occurs. Ore in
this le.tter zone conswts of hard ’ca,ctite, principally garne'b and- quartz,
and will average about 0.75 5 percent tungsten. Ore shoots 1n this zone, R
however . a.re sporadic 1n occurrence. ! R -
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The three classes of scheelite~bearing tactite that occur in the Moody
zone are known as the iron-sulfide, garnet, and calcite-fluorite-chlorite
types. The iron-sulfide type is a hard, dense ore in which the fron sulfides
pyrrhotite and- pyrlte predominato. Garnet and quartz are present in smaller
amounts. This ore occurs along the footwall of the zone for a thickness of
20 to 25 feet. The grade Is usually low, 0.1 to 0.4 percent tungsten,
although hfgher-grade bands 0.5 to 5,0 feet in thickness and 0.56 to 1.33.
percent tungsten in grade, have been intersected by. diamond-drill holes. The
scheelite occurs as finely disseminated pin-p01nt crystals._g~ ' -

The go.rnet-type ore lies above the iron- sulflde zone , between it a.nd the
hornfels hanging wall, and comprises the principal type of ore in the district.
This ore is a dense, hard, crystalline tactite consisting principally of
garnet ,»with smaller amounts of guartz, calcite, fluorite, and pyrite..
Scheelite occurs in crystals from pm-point size to 1/h inch in diameter, un-
evenly distributed throughout the ore shoots, which vary in grade from 0,3 ‘
to 1.0 percent ttmg«ﬂ;en. A general average, however, is about 0.5 percent
tungsten. The tactite between the ore shoots probably will run between 0.1
and 0.2 percent tungsten. Zinc occurs as marmatite in the garnet ore in
local enrichments, which contain 0.1 to 6.4 percent zinc.  Including these
local enrichments, the zinc content will not average over 0.5 to 1.0 percent.
Tactite zones, which parallel the Moody zone and extend southward along the
contact, are composed chiefly of this type of ore. .

The cLlcite~f]uor1te-chlorite type of ore occurs along the hanging wall
of the Moody ore zone in places where remants of marbleized limestone are
found. Marbleized limestone forms the hanging wall and garnet ore the foot-
wall of these ore shoots. This ore is comparatively soft and is composed
chiefly of calcite, fluorite, and chlorite, with minor amounts of. quartz,
garnet, and pyrite. Scheelite occurs in fairly large crystals and .varies in
grade from 0.5 to 2.5 percent tungsten. Shoots of this type of ore are 4 to
20 feet in width, although the average mining width has been about 10 feet.
Zinc occurs as marmatite in ore of this character and varies in grade from
0.2 to 24.2 percent. The average of the mine-run calcite-fluorite-chlorite -
ore has been sbout 1.25 percent. zinc,’ and pm'incipa.l nine production has - been
from this type material.

The good grade and large size of the ore shoots found in the garnet and
sulfide types may warrant future development, as these two types predominate
in the district and contain large tonnages of ore contalning more than 0.5
Percent tungsten.

CRE IRESSING

, Equipment and milling practices shown in detail on the flow sheet (fig. '6)
were those in use by Lincoln Mines, Inc., at the time of the Bureau of Mines ’
projects at thls property. .

Ore irom the mine was hauled in dump trucks to the mill a.nd pa.ssed through
an 8-inch grizzly into a 40-ton ore bin. A jaw crusher and rolls crushed the
ore to 1/4 inch; and it was then ground to 2h-mesh in a wet rod mill in’ closed
circuit with a vibrating screen.

3kh6 -1 -
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The screen undersize passed through a unit flotation cell and produced an
iron-zinc sulfide float, which was impounded for future treatment. The non-
float from the unit ceil was distributed to 5 rougher concentrating tdbles,
the concentrate from these tables going to an 800-pound batch flotation cell
and the table tailings going to waste, Table middlings were retreated, pro-
ducing a combined scheelite-garnet-sulfide concentrate and middlings that
were dried and passed through a magnetic separator. The tailings from the
middling retreatment table passed to waste. - .

The batch flotation cell, which treated the rougher table concentrate,
rroduced an iron-zinc sulfide float that also was stored for future treatment.
The nonfloat, comprised mainly of scheelite but containing some garnet and
sulfides, was settled into slime and sands. The slimes, containing about 20
percent tungsten, were dried and stored. The sands were dried and passed
through a magnetic separator, which made a sulfide product going to waste, a
garnet talling that was retreated on a concentrating table, and a finished
scheelite concentrate, aVeraglng 60 percent tungsten, which was sacked for
shipment to Los Angeles dealers.

Mill féed averaged about 1.0 percent tungéten._ Nominal daily)capacity
of the mill was 75 tons, but the actual daily rate during 1944 was about 25
tons. Over-all recovery was about 70 percent of the tungsten.

Power unite for the mill comprised the following:

1 - 80-h.p. Diesel electric engine in poor condition. .
1 - 60-h.p. Diesel electric engine in fair condition.
1 - 40-h.p. Diesel electric engine in fair condition.
1

1

- 40-h.p. Diesel electric engine in poor condition.
- 40-h.p. Gasoline enpxne in fair condition.

The Atolia Mining Co., which succeeded the Lincoln Mines, Inc., in 1945,
rehabilitated the mill during 1946. A battery of L-flotation cells replaced
the unit flotation cell after the rod mill and served to scalp the ore of
iron-zinc¢ sulfides. These sulfides, plus iron-zinc sulfides from the batch
flotation cell, were further ground in a ball mill in closed circuit with a
rake cla”sifier and. passed to a battery of 2 flotation- cells., This unit made
a zinc concentrate averaging h6 percent zinc. The flotation tails pessed to
waste. a :

The scheelite concentrate from the magnetic separator was further refined
by passing it over a 35-mesh screen. The screen undersize was bagged for
market, whereas the oversize was ground in an 18-inch by 18-inch ball mill and

asced to a unit flotation cell. The nonfloat scheelite concentrate was dried
and bagged, and the sulfide float was impounded with the iron- zinc float from
the batch flotation cell.

During 1947-1948, mill feed averaged about 0.67 percent WOz aend 1.26

percent zinc. Daily tonnage was 70 tons. Over-all recovery wag about 55
percent pf the tungsten and 51 percent of the zinc.
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The following is a summary of the report of the Bureau of Mines salt
Lake City laboratories on tests conducted on various types of Lincoln mine
ore: _ : , ¥

Chemical head analyses and identification of samples’

o S S ‘ - Assay, percent
Bample’ Identification - [ WOg ‘Zn; - Fe:.[ S {Imsol. ' Cal

‘Ne-27.1 vJe.|Tem~1 north stope ore 0.98 ] 4,1 | 16.‘65 M.O -*29 6 | 26.6
Ne-27.2 v.o0.|Tem-2 garnet ore .20 65(11.7- 9 | 35.6- 130.8
Ne-27.3 vvess[Tém-3 iron sulfides | 01 | .1 {39.2 [29.3 | 16.0- | 2.4
Ne-27.l .....|Tew-b table tailings | ,16° | 1.5 | 3.5 | 1.0 | 31.0 | 33.36
'Ne-27 5 o in| Teme5 I‘lotation_'ta,ils- .53 118.5 {30.5 h2.8' x 17 9

s Test work ‘was eonfined to samples Ne-27 1, 27 l&, and 27 5, a.nd was
ccu'ried out with the ob;}ect of recovering both zinc and tungsten.

Ne-?? 1. North Stope Ore

Mineraloglcally, sample Ne-—27 1 from the north stope lt-C consists of

- pyrite, sphalerite, scheelite, &nd a very small amount.of" chalcopyrite

" scattered uniformly through altered limestone or tactite. The grain size

of the sche¢lite and sphalerite ranges from 1O-mesh to about - ‘200<mesh;, - and
optimum liberation required grinding to approximately 65-mesh, An appcrecmble
quantity of seconda.ry calcite can-be differentiated from the tactite proper.
Nearly all of ‘the small copper content occurs as minus 200-mesh chalcopyrite ‘
inclusmns in the:sphalerites = i : S . . ,

A.i's:a,mplé--‘of“'oré‘vgrOund to 28-mesh in a rod mill.was tabled, and the table
concentrates and middlings weré re~treated sepsrately. Each product was
reground to 35-mesh with lime and cyanide, and rougher zinc concentrates were

" -floated and cleaned twice. The t.a,il‘ing from.the zinc flotation wds then

conditioned with sulfuric acid, and iron concentrates were floated. Tailings
from the iron flotation operation were dried, roasted, and treated by magnetic
separation to recover & high-grade tungsten product in the norimagnetic fraction.
Total recovery of tungsten in the combined tungsten product was 80.2 percent
with an analysis of 68.2 percent tungsten, 0.34 percént zinc, and . 0:92. percent
bismuth; the bismuth content probably exceeds penalty limit but could be

© ¢leanéd out by modifying flotation® _prcbcedure. The combined zinc concentrates

- ‘represented a recovery of €7 b percent of the total zinc and virtually none

“6f “the. tungsten d@nd’ asgsayed: 59+ b percént zinc, -3.01 percent iron, O.74"

" ‘pércent” bismuth, 049 percent lead, 0.50 percent cadmium, 0.7 percent insol-
‘uable, and less than 0.01 percent tungsten. The bismith, probably associated
‘with galena as bismuthinite concéntrated with’ the tungsten in the tabling
operation. - Hénce, ‘zine concentrate l’ agsayed 2.0 percent lead and 3.36
Ppercent biqmuth, whereas zinc¢ concentrate 2 assayed only 0.1 percent' lead and
0.06 percent bismuthy* The latter product, obtained from retreatment of table
middlings, contained the major. portion of‘ recOVered sphalerite.
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The- ta.ble tailing from the above test contained 18 percent of the total
zinc with an. aseay of 1.3% percent zinc. In order to Trecover additional
amounts of this zinc, which would other;wiee ‘be 168t in the .table tailings, .

the use of ‘a unit flotation cell” in the grinding circuit is suggested‘ for
present operations An additional advantage of the unit cell would be

removal from thig regula.r mill ¢ircuit of excessive amounts of ouli’ides re—.,
sulting from mining and high. sulfide portions of the ore body; thus, this
type of ore could be treated without disturbing the usual mill treatment.

A test on a bulk sulfide concentrate, described under. sample Ne-27.5,  in- =
dicated that zinc could be floated selectively, and that the tailing from - - .
this operation could be retreated for the recovery of additional tungsten.

Ne-—E? ‘h "Pable Tailings'
¢

" The: sample of table tailings from present plant oiperation contalned 6
percent by weight' of plus 28-, Tl percent plus 100-, and 14 percent minus
200-mesh material; the sane minerals were preseut as in the head ‘sample
- Ne-27:1, but the zinc and. tungsten_ content had been reduced by the regular
concentrator tabling treatment. Screen analysis showed that the zinc was quite
uniformly distributed through the various sizes but that 46.8 percent of the
tungsten was in the minus 200-mesh size, largely as free particles of :
scheelite. This suggests the use of closer hydreulic sizing and more
efficient tebling of the minus 200-mesh fraction to increase tungsten recovery.

' Fatty acid flotation of the tailings to recover a.ddit-ional tungsten was
not attractive, owing to the high lime content of the ore.

Sphalerite was floated selectively from a sample stage-ground through
48-mesh. The resulting zinc concentrate assayed 54.8 percent zine, 4.8 -
percent iron, 2.2 percent insoluable, and less than 0.0l percent tungsten,
representing a recovery of 79 5 percent of the zinc content.

Ne-27:5. Bulk Sulfide Concentra,te

A screen analySis of bulk sulfide concentrate from the Lincoln mines
concentrator’, sample Ne-2T7.5, showed uniform distribution of the zinc through
the different size ranges; however, nearly all of the tungsten was in the o
minus 200-mesh fraction. This would indicate that further cleaning of the -

sulfide concentrate would drop most of the scheelite. Microscopic examina~- ! L

tion indicated that the minor amount of scheelite occurring as inclusions .
ranged in size from 200- to 40O-mesh, whereas virtually all the pyrite and
sphalerlte could be freed by grinding to minus 65-mesh. Less than 1 percent
of the weight of the sample as received was plus 28-mesh, 48.1 percent was
plus 65-mesh; and 6.6 percent minus 200-mesh.

By regrinding the bulk sulfid.e concentrates with blea.chlng powder, Baee
lime and cyanide, and selectively Ploating the sphalerite, 89 percent of the
zinc was recovered in a cleaned concentrate assaying Sk percent zinc, L.5 -

percent iron, 0.6 percent insolueble, and 0.02 percent tungsten. The. tailin&i"

from zinc flotation was conditioned with sulfuric acid, and an ‘iron concen=
trate was floated. The nonfloat or tailing from iron flotation was dried,

3446 - o
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N,
\\ \\ \ N
NS AN TACTIT
\WO.3 STOPE "\ \ \f\; CTITE N
\ 20N D.LHOLE NO. 34
M NO. L LEVEL N
\ N\ ‘
\ MARBLE
AN Y : COORDINATES:
6300 \ " F,\ \ 7;83.2 ?545098'05
T Vi X
N NORTH  STOPE, \\ D.E,!“ 45° 3 O.D.HOLE NO.4A
N \ \ BEARING: S 39°€
\ \N \WTACTITE LENGTH:  328.5 COORDINATES!
\ NO.2 LEVEL \ 7484,0N, 50320 €
A A\ ELEV: 3

DIP: 53172
BEARING! S 39°E
LENGTH: 4030

6200 ORE ZONE

8100

\ \WTAGTITE
\ \\

AR
\ \ YrMARBLE
\ \f\r\
\
\\ \\ \\\
\
\

LEGEND \
W - OVER 0.5% wo3 o

20' 40' 60' 80' 100
SCALE

ASSAYS

HOLE INTERVAL  LENGTH GORE. SLUDGE
NO. FROM  TO FEET  %REC, %WO3 %REC. %WOy

34 190.2 191.2 1.0 70 203 —
191.2 196.2 5.0 9% 0.0l 845 0,01
196.2 200.8 4.6 97 0.05 9.4 0.0)
200.8 205.8 5.0 100 0.01 993 0.0
205.8 207.1 .3 100 0.01 97,5 0.01
207.1 2it.8 4.7 100 0.01 119.0 0.0i
275.3 277.% 2.2 23 1.20 - -
277.5 282.0 4.5 64 0,95 375.4 0.5
282.0 283.0 1.0 70 2.85 737.0 0.50
2B3.0 287.9 4.9 98 2.53 392.6 0.69
287.9 292.7 48 100 Q.18 193.3 0.36 ¢
292.7 296.6 39 84 0.10 288.5 0.42
296.6 301.6 5.0 100 064 142.2 2,77
301.6 306.6 5.0 100 004 104.4 092
306.6 308.2 1.6 100 0.07 187.6 —
308.2 3104 2.2 82 001 — -
310.4 313.4 3.0 73 o001 — -
4A 247.3 483 1.0 90 027. — -
248.3 2516 3.3 100 024 — -
251.6 2524 08 100 o0t — -
252.4 253.4 1.0 100 0.01 1256 0.0)
336.5 339.5 3.0 20 0.10 — —
339.5 3420 25 100 0.10 72.1 0.04
358.6 364.7 6.1 56 1.05 176.1 025
364.7 369.) 44 98 0.0/ 1009 —
369.| 3735 44 |00 0.07 98.6 0.0l
373.5 am.5 5.0 98 0.4 94.1 00
378.5 383.4 49 100 0.10 83.i 00l
3.4 388.4 5.0 100 0.01 94.9 001
388.4 392.9 4.5 98 0.22 88.2 00l
392.9 3979 5.0 66 0.0t i82.7 00!
397.9 3935 1.6 63 0.01 115.5 0.0l

Figure 13. - Vertical section through core drill hole
3-A and 4-A looking southwest, Tem Piute
tungsten deposits.
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roasted, and treated by magnetic separation to recover 36.5 percent of the
tungsten content of the original bulk sulfidée concentrate ‘in the nonmagnetic
product; this tungsten concentrate assayed 69 percent tungsten. Fhe mag-
netic fraction still contained 26.5 percent of the tungsten and in regular

' operatlon should’ be reground and retreated for additional recovery.

' PLAN OF THE EROJFCT

The work planned included surface trenching and sempling of most
promising outcrops, as indicated by the ultra-violet lamp, to diamond drill
to test the lateral and downward extension of the tactite zones at various
points along the contact south of the Lincoln mine, including the property
of the North Tem Piute Mining and Development Co.

?

Drill holes also were planned to intersect the Moody ore zone in the
Lincoln mine area at about the elevation of the projected 6th and 8th levels
to determine the coﬁ%inuity.of known ore bodies at these depths.

WORK PERFORMED BY THE BUREAU OF MINES

Work on the project comprised trenching, sampling, a small amount of
road and trail construction, and core drilling. Trenching totaled 10,013
linear feet in 138 trenches, from which 2,039 cubic yards of material was
excavated. A total of 659 samples were taken from the trenches and two
short adits. ("See figures 7, 8, 9, 10, 11, and 12.) Approximately 4,935
feet of roads and trails were built for access to drill sites and working
areas.

Fourteen holes with a total length of 4,347 feet were drilled.

Drill holes 34, 4A, 6A, and TA established the continuity of ore at
depth, particularly under good surface outcroppings, and they disclosed the
dip of the granite-tactite contact to conform to that of the surface exposures.
Figure 13 shows holes 3A and 4A looking southwest. Figure 14 shows holes 6A
and TA looking southwest. Hole SA penetrated the Grubstake ore zone but was
abandoned because of caving conditions.

Drill holes 9, 10, and 11 on North Tem Piute Mining & Development Co,
ground explored the downward extension of the Moody ore zone to depths ranging
from 170 to 270 feet down-dip of the zone (figs. 15, 16, and 17)

Holes 7 and 8A explored the tactite zones near the south end of the
Lincoln Mines, Inc., property. In these holes the Grubstake zone was cut at
depths to 150 feet and the Moody zone at depths to 210 feet down the dip of
the deposits. Hole 8, not completed, drilled to a depth of 267 feet, inter-
sected the Grubstake ore zone and partly penetrated a middle ore zone (figs.
18, 19, and 20).

Hole B was drilled to explore the Moody ore zone under the Burdick
workings (fig. 21).

3446 S 15 -
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Holes 12 and 1% explored the Moody ore zone below present workings on
the l&th level of thé Lincoln mine, intersecting thlq zone on the prOJected

6th and Tth levels (figu. 22 and 23). .

hn progect work resul‘ted in provmg the cont multy of ucheellte—bearing‘

tactite zones lateérally and at depth and also established the Aownward
extension of the ore bodies currently beinngorke‘d in the Lincoln mine.

Y
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NO.8 STOPE

SUB-LEVEL

COORDINATES: 7563 N, 4990E

BEARING: S 44° 30'E
DIP: = * 30’
ELEVATION: 6233
LENGTH: 495.0
6400 —

\ TA \ \
VNN N OTA
\\ \ \\ [
\ \ N NO. | LEVEL
\ N .
\ \\ NEAY
\ O\
\ \ “\GRUBSTAKE ORE ZONE
\ \ W 6300-—
\ \ \\\-\
\ \ \ A\
\ AN
! \ RX__ OIS Noo2 LEVEL D.D. HOLE
\ 4 \ N
\ \ A\
\\ \\\ \ \ \\\
\ ‘ \ W
\ N \\
ooy N \
Y \ AN
\ \\‘ \ \\\
Y OA\T O\ PLATY A\
\ A \ \\ NO.3 LEVEL
% W\ NHORNFELS A}
MOODY K \\ LIMESTONE
ORE ‘\\ \
ZONE ML
\
R \
LAY S
? \ 6100 —
\ \
\
% N\
(\ \
% N\
GRANITE AN N
A
&\} a\
\i\ \
{\f 6000, —
ASSAYS Q%
INTERVAL  LENGTH  CORE A
FROM  TO FEET  %REC. %W0y %ZN \}\}
3120 336 16 8 02 02 %
313.6 3207 7.1 85 0.02 0.2 §
320.7 328.8 8.1 91  0.01 0.2
427.7  429.0 1.3 100 2.50 0.2 5900
429.0 a31.7 2.7 100 0.23 0.6 ]
430.7 433.4 1.7 100 0.37 0.2 LEGEND
433.4  434.4 1.0 100 0.0 0.3 o
4344 436.0 1.6 100 0.44 0.3 X W OVER 05% WOs
436.0 438.4 2.4 70 0.74 0.2 0370 057 WO3
438.4  439.3 0.9 70 0.70 0.2 ML MARBLIZED LIMESTONE
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446.5  448.7 2.2 95  0.03 0.2 TA  TAGTITE
448.7 452.0 3.3 95 0.38 0.2 x> BASALT DIKE
452.0 4552 3.2 95 0.01 0.2 e FAULT
455,2  459.0 3.8 97 0.16 0.2
459.0 463.0 4.0 100 0.69 0.2 ‘ ' . . .
463.0 4653 2.3 100 0.14 0.2 o 30 60 90 20
465.3  467.0 1.7 00 0.64 0.2
467.0 468.7 07 98 0.17 0.2 SCALE
468.7 471.6 2.9 %8 0.07 0.2

Figure 22, Vertical section through core drill hole 12 looking southwest,

Tem Piute tungsten deposits.
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Figure 23.-

Vertical section through core drill hole 14 looking southwest,



