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Abgtract

The Minerva district covers a few square miles in the Snake
Range, eastern Nevada, near the Utah border. 3cheelite ccours in ore shoots
in quartz veins that out through limestone of Niddle Cambrisn age. The enly
igneous rocks in the ares are dikes and sills of rhyolite, younger then the
tungsten deposits. Of the 7 veins knogwn, 5§ have been productive, and 2 of
these are responsible for most of the district yisld, From the discovery of
tusgsten in 1915 up to 1944, the dlstrict yiclded 82,000 units of W05, sold
for approximately $1,726,668, Except for about $63,000 worth prodused in
1518+1818, the major production has been since 1936, The average grade of
ore has been nearly 1.0% of WOz, with a range from 0487 to 2,0% or more,

The guarts veins range up to 30 feet in width, but the maximum width of ore
has been only 10 feet, and the average nearer to § feet,

The veins, which strike sastorly end dip merth, are offeet by
meny post-mineral normal faults with displacements as great as 400 feet.
These faults disrupt ore shoots that were formerly centimuous for piteh
lengths of 900 fest or mere.

On properties of Tungsten Metals Corporation, reserves with 0.5% or
more of W0z were estimated in collaboration with the Bureau of Mines on
December 1, 1943 at 1,200 tons of measurable ore containing 900 units of Wig,
15,320 tons of indicated ore covtsining 11,705 units, and 53,0900 tons of in-
ferred ore containing 42,195 units, Hesorves with a grade less than 0.8% of
W0, amount to 9,000 tons of iniicated ore combaining 3,600 unite. Reserves
gt other properties in the district were ostimated at 400 tons of indicated
ore containing 400 units, and 1,800 tone of inferred ore containing 1,600 unite.
In these esbtimates, no account is takem of enmtirely umtested portions of veins
thet may be found, by future exploration, to contain additional tomnages perhaps
equal to the total cited. ‘
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Introduction
Location
The Minerva distriet is near the Utah border in White Pine County,
Nevada, 46 miles southeast of Ely, which is on the Standard geuge Neveds
Northern Railroad (figs 1). Kinerva, the mill and townsite of Tungstenm

Fige 1. Index map of Nevada showing location of the Ninerva district,
etals, Corporation at an elevation of 5,800 feet, is one mile south of
Shoshene FPost Office in Spring Vel ley, and is reached by a level dirt road
extending 15 miles from surfaced highway U, 8. 83. The mines, in the lower
motwm‘Wﬁouﬁiﬂdhmu?.mMmtu
6 miles from the mill.

History and Productiom
Although silver core was discovered in 1869 at the Indian Silver
mine, now inecluded in the east portion of the Scheelite Chief vein, operations
here and at Bromide Flat, east of the Hilltop vein, were not extemsive, silver
production was meagre, and the district was abandoned by 1878, Scheelite

y in, Fe Ce mmanammuuni sources of Nevada,
uniww &r Cos, Rene, 1 1928, o 254

:mnmwmhnuhyo.:.ﬁma.a.a.nmm:. and Jasper M,
Fox, and mined on a small goale in 1916, The Nevada Scheelite Cos held the
preperty in 1917, &he Minerva Tungsten Cos in 1918, A 160-ton mill, loeated
below the Chief mine, was completed in 1918 shortly before collapse of the
tungsten market, Production for this peried is unlmown to the writer, but is
believed to be less than $100,000 worth of concentrate valued at the high prices
then prevailing; bullion tax records show production only in 1916,
amounting to $7,651. Exeept for s smallescale leasing operation in 1932,

Couch, Bs Fs, and J. A+ Carpenter, Hevade's motal and mineral production
x Univorsity of Sevads Bull., Geology and Mining Series No. 36, 1945, p. 148

the property was idle until 1936 when Tungsten Metals Corporation was organized.
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This compeny built the present TS5-tonm mill in 1938, and has developed the
Scheelite Chief, Silver Bell, Oriole, West Bverit, and East Everit mines
(figs 2)s Produstion from these mines in the period 1937-1943 inclusive

Fige 2, Index map of the Kinerva distriet showing principal veins end faults.
was 101,467 toms yielding 77,880 units of WOg sold for approximately

1,615,275 (see table 1). Slsewhore in the distriet, the Hilltep, Teny,

Pable .1s Production of sten ore and conoentrates from mines of the
Einerva distriet, , 1916-1943.

Cenary Yellow, and Zigsag mines have yielded about 2,200 unite, meking a total
distriet production of 82,000 wnits,
Field work by the Geological Survey |

The writer, essisted by Donald Wysnt, mapp d most of the area
during 35 months in the Fall of 1940, and has periedically revised maps as
development progressed in the mimes. In 1942, Paul €, Bateman of the Survey
assisted in underground mappings im 1945, Konrad Be Ersuskepf, aided by Robert
Fo Stopper, of the Survey, made a surface map of the Hilltop mine area. .

Work by the Bureau of Vines

In the winter and spring of 1941, the United Stetes Bureau of
Kines core~drilled 34 holes totalling 6932 feet on properties of Tungsten
Metale Uorporation, and located the ore mined since thems Again, in the
fall of 1943, the Buresu drilled 8 holss totalling 2,808 fest and located the
continuation of the ore body in the Silver Bell mine, now under development.
In each instance, plans for the drilling were laid out joimtly by the writer
end the project engineer, . W, Newman in 1861, R, W, Geehan in 1045, ss part
of & co-operative progrem of the Ceclogical Survey and Bureen of Kines.
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Table 1 Produstion of sten ore and concentrate from mines

of the ¥inerve Nevada, 1916-1943.
g m-_z_w_my Eilltop ming “_t/
3 mrm.rﬁ Units of W0; Value  Toms of ore Units of W03 YValue
] 1!/
: 1016 191 101" § 7,68
1918 muy ;.w‘y u.m:/
: 1937 c.«ou!/ e.ouy m.ur/
e 1989 19,617 9,398 146,216
g‘ 1840 14,750 10,617 8/ 196,090
: 1941 10,180 15,609 ¥/ 226,128 7/ 1,128 1,677 #3¢,800
3 1942 19,867 16,876 428,008 450 429 11,462
E 108,504 79,826 $1,678,503 1,578 2,108 $48,262
E
' Data from Tungsten Metals Corporation where moteds Inoludes
4 production from Novads Scheelite oo.m) and Minerve Tungstem Co. (1918)
4 2/ Data frem Shoshone Mindng Co. .

3/ Value from Nevada tax reco Universi f Nevada Bulletin, Geo

¥ and mmuf‘?:«.ﬁ'&umm&.

asasuming a unit price, Tomnage based on recovery of 1.0% W03,

8 4/ Value from Nevada tax records, ops oits, ps 148, Units estimated from
¢ value, assuming $30 a unit price, Tonnage based on recovery of 1,08 WOg,

Unite from records of Tungsten Metals Corporation, value and temnage from
'l"/ Hevada tax records, ope oit. p. 148,

8/ Includes production from retrestment of tallings.

7/ Ineludes production from retreatment of - s 8lso 45281 units of
'/ maummanﬁ-unwm':u.m.m ¥0s
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rocords, surveys, board and lodging, snd helpful assistance. Hadley Re
Bramel sontributed assays and other information about the Canary Yellow
and Zigsag claims, has entered into many stimulating digcussions, and has
been & source of informa'don sbout other mines in the region.

Geology
Regional Setting

¢ The Sunake w«m.mxymuu-hawmwzu
and rises to over 13,000 feet in elevation. It i composed of (1) a grest
thickness of Paleosole sedimentary rooks ranging from Cambrian through
Carboniferous, (2) a central intrusive mass of late Mesosole grauitie rock
expossd in Snake Creek and south of Osceols, and (3) a veloanis capping at
the sough end of the rauge in the Murphy Wash areas 411 the ore deposits
inswn o the writer occur in the Cambrian sedimentary rocks or in the gremitie
intrusive, and none have yet beer identified in the higher Paleescle seotion,
perhaps largely because of the distance of the upper rocks from the intrusive
to which the mimeralizaticm is probebly related, Oold and tungsten, with
minor amounts of lead and silver, have been produced profitably in the range.
The ¥imerva district with its tungstem production has first place in gross
yield; the Cseecle district with its gold and minor tungsten production has
gecond place; and the Fub district, s former turgsten producer, third place.

mtmm“mhmrwmhwmwm

with guarts or caleite or both as gangue. umzuammﬂo
tyve have been found. In general, either scheslite or hucbmerite or both osour
in those deposits with guertzite or granitic wall rocks, but only scheelite
oecurs in the stratigrsphically higher deposits with limestone wall rocke
Herrow pegmstitic veins with quarts, feldspar, beryl, and scheslite have been
found in the Mhmamoumammmamm
mummmw-tsmww-uMopmmm
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1618 and 1244, FPerhaps 6 other distriots in the range were worked profitably
in 1916-1818 at higher prices.

The sedimentary rocks on the west side of the Snake Range, from
Oseeole south past NMinerva to the mouth of Nurphy wash, consist from oldest
to youngest of Lowsr Cambrian Prospeet MHowntain quartzite, Lower and Middle
Cembrien Pioche shale, ¥iddle Cawbrian limegtone, perhaps 2,000 feet thick,
kiddle or Upper Cambriesn shale probably 300 to 1000 feet thiok, eherty
cnlavi';in Pogonip limestone, Ordovician Fureka quersezite, and overlying
limestone, perhaps alsc Ordoviclam. The rocks are exposed in suecessively
younger layers from Osceola southward: +¢he Pioche shale appears st the
mouth of Fole Creek 6 miles north of Minerva; the ¥Middle Cambricn limestone
ferms the front of the range at Finerve; the Pogonip and Fureka quartsite
are exposed south and esst of ¥inerva, The weins et Vinerva lie in the upper
part of the Middle Cambrian limestoney sc only this part of the stratigrsphie
section has been studied in detall. o attempt has been mede %o mcasure
thicknesses cutside of the map area; indeed, true thicknesses can be determined
only by detailed mepping, for faulting is abundant and intricate.

Sedimentary rocks

At ¥inerve, the section mapped comsists of abouts 1,000 feet of
limestone overlein by ab least 300 feet of thim, platy limestone snd shales
The true thickness of the shale, not exposed because of faulting, may be as
much as a thousand feet. The normal sequence above the shale is absent, for
the shale is feulted ageinst the middle part of the Pogemip cherty limestone
of Ordoviedian age, probadly meny hundreds of fest abeve the base of the
Pogonips Below the Minerva sectiom, massive, light and dark colored limestone
beds with e total thickness estimated at 1,000 te 1,500 feet extend downward
to the Ploche shale and Prospect Mountain quartsites This part of the section
is welleexposed on ¥t, Washington, 5 miles north of Minervae; the sasddle
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between Nt Washingbon and Mb. Linceln represents the shale at the top of the
Ninerve Cambrian section.

For mapping purposes, the limestone has been divided by lithology
imto 3 units on the mep of Tungsten Netals properties (figs 3). The lowest
of these uaits has been further subdivided into 4 units on the map of the
Eilltop mine (fige 4)e Although it is possible to choose gajor units that

Fige 3o Geclogic map of a portion of the Ninerva district.
Fige 4. BSurface mep of the I'illtep mine, ¥inerva digtriet,

maintain rether copstant thicknesses over distances of miles, the small units
wapped at Minerve are gomewhat more warisble, In the segquence of limestones
that make up the Middle Cawbrian, the units are light or derk, massive or
thin~bedded, dense or gramular, and these lithologie variations take place
net only soress the dip but along the strike of the beds as is well shown by
traoing individual bsds on the beautifully expesed west face of ¥t. Washington
north of Einerva. For ar example from the Ninerva district, the denss,
maseive ualt mapped as "Upper White limestone™ has a thickness of 80 feet

at the Chlef and 34lver Bell mines, 180 feet in the ecast pert of the iverit
veln, 280 feot on the West Evorit hill, and 180 feet at the Milliep mine,

The {ollowing colummar section, starting with the youmgest rocks,
sumarizes the units used in mapping the lidnerva distrioct:

Cherty limestone Thickness not determined, but certalinly several
thousands of feet, Part of the Crdovieian Pogonip.
In fault centact with underlying shale.

Shale Thickness at least 300 feel, perheps 1,000, Thin,
ghty limestone beds with shale partings in the
ower portion, argillacecus shale above,

Epﬂr blask Thicknegs 300 feet. Thin-bedded to fleggy, dark gray
limegtone, gradational contact upward. Abundant
atylolites present in drill cores of Silver Bell area.
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Upper white Thickness 75 feet at Chiel mine, 180 foet at East
limestone Everit, 260 feet at Vest Bwerit, 180 feet at

Hilltop. Massive, very fine-grained, light gray
limestone with pinkish casts UContains s few thin,
lentloular bede of dark gray limestene., ClIiff
forming, Harked at top by a distinetive bed of
thinly-tanded, cross-bedded limostore 2 to & foet
thick, & bed that is present throughout the district
end elsevhere in the range at thls peslition and serves
a8 & stretipraphie merker.

Lower black Thickness st least 300 feel. Uark gray iimestone with

limegtone some lighter bedsy variakle, mettled, mumercus a

¢ bedse Pedding indistinet to goods AL the Chiel mine,
180 Peet below the top of this unit, 1z a S0-foob
bed of "Lower white limestone®, lithelegiocal
similar to the * gr white 1ivestone”, In © map
ares surrounding the Hilltop wmine, thege beds have
been further subdivided tnte the following distinetive
upits: “Widdle gray limestone“, 50 feet thiokj
"Thin~bedded lirestone®, 40 feot thiocks “Lower g grey

ne",

lizestone”, 100 feest cm.m “Lower white limesto
over 50 foet thiek, base not exposed.

Igneous rooks

Rhyolite is the only isnecus rock exposed in the inerve distriet.
It oecurs morthwest of the Silver 5gll mine in sills 2 o 20 feet thisk near
the base of the skhle; clsewhere it forms dikes up to 26 feet thick that
follow east-dipping faults. The dikes, which cecasionaslly shift from one
fault to another, are most abundant in & » ne asross the center of the distriet
externding from the Silver Ball mine to the Nilltep mine. They were intruded
after formation of the gcheelite veins, for they eut through the wins at the
portal of the €,900-foot level in the Hast Bverit wmine and at the Tony prospest,
end olgewhere occupy postemineral faults that offset the veinas The
silieification and iron-staining along some of the feults is probably connected
with the rhyolite, whioh is probably allied to the flow rooks east of Nurphy
Wash at the south end of the Smake Fange.
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. Structure
The rocks and veins of the Kinerve area are digrupted by numercus
' faults that follow at least § different systems. Nearly all of these faults,
even the low-angle ones, erc vormsl faults; that is, the hanging wall has
dropped with respect to the footwall. The few that show reverse movement
have relatively omall displacoments.

Nost of the faults can Le placed iu ome of the following groups,
listed from oldest to youngest:

l« Paults now cocupied by quartz veins that strike H. 70%. to

¥e 70° B, and aip 40° to 70° N. Although the hanging wall appesrs o
have noved dowmwerd 30 to 75 feet, the true displacement cammot be
determined, and the apperemt displacement carnot always be differentiated
from post-mineral wovement along the veins {group 4).

2. Faults that strike rortherly, dip from 76° E. to 76° W., end
have displacements up to 20 feet.

3. Paults that strike N. 16° W, to N 30° E., dip 13° vo 60° B,

and have displacements - up to hundreds of feet,
4, Faults that strike sasterly, dip 45° to 60° N., and freguently
" follow vein segments. Displacements are up to S0fest.

5. Faults that strike portherly aund dip 48° to 70° W. Displacements
are up to 200 feet. Faults of this group are abundant at the front of
the range west of the Everit vein, and also on the Aigsag claim.

The quartz veins ocoupy the oldest fault structures, and have been
off'set by most of the others. A fow steep faults that out soross the vein
structures are also pre-mineral, m they have had only small displacements,
probebly not more than a few feet, snd have only locally affected ore

deposition, That most of the faults are post-mineral is demonstrated by the
leck of quarte amd scheelite in them, and by the contimuity of ore shoots prior
te faulting.
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True displacements on all the faults except the oldest can
usually be determined from the offsets of veins and stratigraphic units.
Enowledge of the true displacement of veins, rather than the horizo ntal
offget, is essential in finding continuations of oreshootss The displace~
ments on some of the larger faults, such as the Everit fault, change along
the strike and dip becsuse of the cumulative effect of subsidiary feults in
the footwall.

: Host of the faults are well-exposed at the surfaece, The low-angle
ones have topographic sxpression, for they repeat the massive, cliff-forming
"Upper white" limestone; the fsults 1ie at the tops of cliffs, and from a
distance resemble bedding, which is much legs apparent, All the faults
contein esleite veins or cemented breceola, the sarbonate material verying
from an inch to 6 feet or more in width, Some contain reddish-stained
material, usuelly caleareous but sometimes siliceous; the siliceocus
waterial, which is very fine-grained, and bears no regemblance to the guarts
veins, is thought te be asscciated with the rhyolite.

The faults that dip east at sngles of 50° or less can be contoured
with fair acouragy from their surfaece exposurss. The oomtours are curved, not
stralght, and in some instances appsar to be "folded”, with "fold axes”™
trending easterly., The Everit fault is & good examples it dips 15° east
where it offsets the Sverit vein, and steepens to 48° within 600 feet north
and south of the veins the dip of the fault at the vein intersection persists
for at least 500 feet downwmrd into the Eest Everit mine. The ourves in the
faults probably represent the original fracture pattern, rather then subsequent
folding, for the limestome beds are not sizilarly folded.

In the map areas, the bedding in the limestone strikes north te
northwesterly and dips 12° to 48° southwesterly. Folding within the different
fault bloeks is not pronounced, the attitudes within individual blocks being
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essentially similar. The exeeption to this gemeralisation is outside the
dotailed mep areas on the Zigsag and Calico claims, between the West Everit
and Filltep mines. On parts of these claims, snd for  mile in a portherly
direction, the beds have been folded and complexly faulted so that most of
the beds dip easterly,

The contact betwsen "Upper blaok" limestome and overlying shale, in
awrgl exposures between the Chief end Everit veins, is marked by a red,
silieified broccia § to 50 fest thick with limestone fragmente up to 3 foot
in size. COme of the best exposures, north of the east limit of the Oriele
vein, contains sbundant fragments of vein quarts. Although this breceia is
not yet adequately explained, it may represent an old bedding fault of unknown
magnituds, perhaps one of the oldest faults in the distriet, The exposures of
this conteot are very poor except in these silicified areas.

The structure of the Snake Range is as yet too little known to
permit fitting the detailed struetural informetion from the Minerva diﬁg:wh
into a regional pattera. '

Ore deposits
Bxtent and thickness of veins

Soheelite oreshoots oscur in 7 roughly parsllel guartsz veins
occupying normal faults that strike east, dip 45° to 70° north, and are spaced
at intervals of approximetely § mile. The Chief Extension, Scheelite Chief,
Oricle, bverit, lone Bueck, and Canary Yellow veins are mapped om figure 3.

The #illtop and Tony veins, which lie farther north, are shown on figure 4.

The Tomy vein is anomalous im that it strikes north and dips east, Only the
Soheelite Chief and Hverit veins have been extensively workedj the west portion
of the Chief and the east portion of the Everit have ylelded the bulk of the
distriot production.
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The quarts velus vary in width from a few inches to 30 feet or
more, and extend laterally 1,000 to 4,000 feet. The quarts changes in thickness
in & short distance slong strike or dip, and is sometimes distributed im a
series of elosely spaved, parallel fractures with horses of limestones The
veln coutercps are limited to the west by alluvium, snd to the east by alluvium
and by shale through whioch the veins do not penetrste. No major veins have
teen found on the surfece at stratigraphie horisens sbove the shale; it may
be possible to follow the veins underground eastwerd beneath the shale cappings
The Chief vein has been traced for 560 feet westward from the portal
of the main adit, but none of the other veins have been explored bemeath the
alluvivme Froutal faulte defining the range probably lie only a short distance
west of the foothilla; so the possibility of discovering large segments of weins
buried beneath the alluvium seems remote.
Hineralogy and grade of ore
The weins consist mainly of guerts ~nd caleite with some scheelite
and, in spots, traces of tetrahedrite, galens, silver haloids, powellite,
and cuprodescloisite, The scheslite soncentrates are reported to contain as
sueh as & ounces of silwer to the tom, but this represents a high concentration
ratio, 7The scareity of asscolsted minerals is indicabed by the purity of the
soneentrates, as shown by anslyses in teble 2.
| The quarts in the veins is white or tinged with greenish yellow, is
voarsely orystalline, snd is usually massive, although a few smell wugs can
oconsionally be founds The carbomate in the veins snd feults ranges in color
from white through flesh-color te light reddish-brown, suggesting several
sarbonate mimerals, slthough caleite is dominab. The scheslite sommonly
ooours in coarse clsaveges distributed threugh the quarts or aligned along
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Table 2, Anslyses of tungsten concentrates from the Einerva distriet,

1, 2, e

W0y 85,08  71.25 68,18
Cu 0.088 0,08 trace
¥ 0.018 04032 04181
8 0.000 0.137 Cell
i 8n 8,888 trace Cs08
: As 0.0003 trece 0s08
¥n - 00002 0e21 Qe 20
Ko ; 0408  trace
Fa0 S 2485 1,90
Ca® 18.72 18,88
sy B8 a0
§9.439 98,341

le Analysis by Swith-Lmery (o., Los ingeles, for Goodmen Tidball

liercantile Co., Bly, Nevada 1833,
2¢ and 3+ Analyeses for Tungsten etals Corporation; 1987,
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frastures in the quarts. In same parts of the veins, notably in the Ordole
mine and Tony prospect, the scheelite is distriduted in very fine grains.

The grade of ore mined in substantial quantities has ranged from 2,57
or more of W0y down to submarginal rock containing 0.3%. Looal consentrations
have contained as much as 10 or 20% of WOg. All the ore milled by Tungsten
etals Corporation to the end of 1943 yielded an average of 0.76 units per
ton, suggosting thet the ore contained between 0e9 and 140% of WOz

i Ore shoots

The tungsten ore all occurs in shoots of limited vertiocal extent but
with remarkable lateral continuity, which has been disrupted by post-mineral
faultings Outside of shoots, which oocupy only a small part of the veins,
the quartz is nearly barren, as shown in surfsce outorops, in underground
workings, end in numerous drill heles. The ore shoots rake weaterly, roughly
perallel to the bedding im adjasont limestone, and frequatly lie on the
footwall side of the vein; the widest ore stoped has bLeen sbout 10 feet, al-
though the veln in which the ore occurred mey have been 20 %o 30 feet wide,
In the smaller veins, ore shoots have been stoped as nerrow as 1 to § feet,

Baeh of the main veins worked appears to have a single mein ore
sheot, although the Sverit wein contains remmanta of an upper oreshoot, and
both it and the Chief vein may yet prove to contala lower ore shoots in ground
that has never been prospected, In the Hast Bverit mine, the main shoot has been
mined for 80 to 130 feet aleng the dip of the vein, and for a pitch lemgth of
660 feet; extensions to the east have not yet beem found, but an extonsion
to the west is known to continue another 240 to 400 feet, possibly mors. In
the Chief mine, the ore shoot has been mined for 80 to 140 feet along the dip
end for a pitch length of 900 feet, WNine development may ultimately prove
that the ore shoots before faulting were esseéentially continuous through most
of the lemgth of thege veins. Little is known about the ore shoots in other
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veins of the distrist, for they have not been extensively explored,

The main orebodies in the Chief, Everit, Canary Yellow, Zigsag,
and Tilltop nines oocur at sbout the same stratigraphic horizon in the
"Upper white" limestones The upper stope in the West Everit mine, and
the surface stopo in the Hast Bverit mirve east of the Bverit fault, both lde
bigher stratigraphically in the upper blaek limestons, The ore shoot in the
Silver Bell mine also lies at a higher horizom, dut appears to be raking
dowmwird to join the shoot in the Chief mine. |

The walle of the veins are frogen to the limestone in most instances,
and posteminorsl surfaces of breakage 1le within the wveinss The wall rocks
are unalbered regardless of the presence or ashssnce of ore in the edjoining
vein,

The reason for ore shoote in these veins is nmot knowme The
oocurrenee of ghoots and the breceietion in them show that the veins were
formed by succegsive intredustions of minerels, ard that the ore bodies were
prebably deposited im more perous portions of the weins. The massivensss of
the "Upper?T white™ limestore sppeersz respongible for condtiens faversble to
sohealite mineralizations Perhape elirht changes in dip of wveins, csused by
aroseing limestons beds of different competence, permitted development of
erushed gones within the guartsz, zomes formed by continued shearing along the
veing these orushed gore s became the loci for oreshoots. If this explanation
be true, then other ore shoots may be diseovered st greater depthe im the wein
wherever similar situations prevail. The gonditicns under whioh the wins
were formed are too little kmown to antieipate the effect of additional

depth on ore deposition,
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Y¥ines

The veins iz the Ninerva distriet known to contals tungeten are
held by Tungsten Metals Corporstion, Calico Tungsten Cos, or Shoshene Mining
Gos OF the many claims in the distriet, only 7 are patented, all part of
the Tungsten Metals proup. Companies formerly active on some of theme
properties include Nevada Scheslite Jo. (1916+1917) (mot to be confused with
& different company now operating under this nawe at Rewhide, Nevads),
¥inerve Tungeten Cos (1918), New Deal Leasing Cos (1960-41), Seheolite
Leasing Cos (1941), and Virdot Development Cos (1941-42, These companies
have a1l disbanded,

Tungsten Netals Corporation

Tungeten Metals Corporstion cwns & TSeton mill st linorva and
the southern O of the 7 known velns in the district. The distriet production
sinee 1088 has been trested in this mill, which has sccepied custeom ore frem
the other prepertlies. In addition to the 7 patented claims (surveys 4485-A,
4488, and 4487) shown on the map (fip. 8), the group includes about 40 wm~
prtented clsims.

Seheelite Chiel mine

The Scheelite Chief mine (see figures 6 to 8) is in 2 msjor segments
Fige and vertiosl projeotion of Che Soheoiite URLel veins '
335 e e
Fige 84 Soheelite Chief minme, vertical projection of e kin,
umm«twmmsmaymmmm meémw
from the 8518-foot level, an sdit 1,530 feet longe The west segment has 3
Wuatamuwsmum:mmmwmmun,m
2 short lower lavele from the shaft. The east segmeut has a winge 50 feet
MWW&.ﬁﬁuﬂlﬁwimmm-wnthMh

m”uwmmmnamwmwmumum
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Chief faults, Two emall blocks of ore probably etill remain west of the fault
that terminstos the 0246 and 0276-foot levelss Of 7 holes drilled beneath
the alluvium, only one, 560 feet west of the mine, found ore. The oresheot
in the intervening ares mey have been eroded mway.

The sast segment has been stoped sbowe the main level for a leagth
of 880 feet, and the level has been extended snother 340 feet bensath the
shoots The quarts vein below the shoot is narrower, ranging from 4 to 4 feet,
end ointaing sporadlie traces of scheelite,

Silver Bell nive

The Silver Bell mime {see Pigures § to 12) in the east portiom of

the Chief weln 42 worked through o shaft 388 feet deop on the ineline (238 feet

Fige Bs OSilver "#eﬁ uine, composite ' : o
Pigs 10. Bilver Bell mine, vertieal prejestions
Fige 1le Silver Dell mine, section As

W)t fmeapt for & short upper levels, development is concentrated on
wost from tho shaf¥e A stopo has bean mined above nis level for a length of
140 feet, & widih of 3 to § feet, and & height of 60 fest along the dipe The
ore shoot, offset by a fault on the third lewvel, continues wegbward beneath
the levely it was intersected by drill hole 53, 300 feet west of the shafb
and 100 feet vertiecally below the third level., This same shoot continues
sasbward soross the shaft ebove the third lewel, snd warrants investigation
by exbending the third level east through the various fault segments.
Oriole mine

Tt 48 opensd at the west end in the Oriole mine by £ short adits at o vertical
interval of 80 feet (see figures 13 and 14,). Ths cre stoped consisted of very

Fige 13« Oriole mine, composite
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, fine-grained scheelite in quartsz, and aversged only Cudi of H0ge The width
of ore ranged from 1f to § feets The stopes mined are in offset segments of
& single ore shoot, which could probably be followed eastward resdily by
extending the wpper adit,

The cuterep of the vein 1s mostly barren exeopt for sume coarsely
orystalline scheelite on the erest of the hill above the mine, and for lowe
M'mnuumm in the firet segment cast of Chief gulchs The only ex-
ploration east of the mine is by $ shallow drill heles in 2 fault segments
east of the guleh, Although the vein is not as strong at the surface as the
Chief or Gverit volns, still it shows impressive widths of quarts, and well
may be productive in the future.

Test Lverit mine

Workings in the West Everit mine consist of 8 adits, a sublevel
ebove the upper adit, 2 stopes, and several connecting raises (see figures
16 to 18)s 4An adit 50 fest long on the west face of the hill dates from 1917.

Fige 10s West Lverit mine, mt.
m- !Ts Wost Everit ad.mg m&u& m mm
Fige 18+ West Bverit mia loug 11,350
Two small orebodies uwmm, both of excellent grade: one on the
arest of the hill, the other in the lower adit. Doth ore bodies are in the
hanging wall of the West Bverit feult, and are out off by it. Possible con~
tinuations of the upper ore shoot have been eroded away. OCentinustions of the
lower ore ghoot, however, might be found below the West Everit faults JSeveral
hundred feet of exploratory work from the 6,800-foot level have not located the
vein, but seem to have disproved the existence of any segment of appreciable
size in the footwall of feult A", which parsllels the wein. Although the
strueture is complicated, and 1%s solution mot yet proved correct, the ssgment
of vein exposed on the wegt side of the hill et 11,200 £, 2,400 N is probably
the seme Bverit vein. Puture exploration in this segment may find ore below

the 8,800=foot levels.
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The West Sverit vein sone ranges in width from § to B0 feet, the
voin branebing inte seversl parts with included bands of lirestone. The
maximum width of contimuous quarts is 25 foet, Yhorever drifts 1lie in the
wain vein, the full width of quarts is not exposed; so scheelite oreobodies
may be miseed by failure to srossout,

The only ore remaining in the mine is between the upper stope and
the Test Sverit fault in a fault sliver estimated to cortain 1,200 tons. The
fault ‘segnents west of the mine are tos 1ittle known to permit any inference
a8 to quantity of ore., Bocause of extreme faulting, the vein westward beneath
the alluvium probably dees mot justify undergrourd exploration.

Bast Everit wine

The main ém&w in the Bast Everit mine is from en adit 1,786

feet long at an elevation of 70060 feet (see figures 16 and 19 to 21)s A raise

Fig. 16, m ond vertiesl projeetion of the Bverit vein.
Fige 19, East Bvarit mine, mpetﬂw m.

g;: :3?: m m: % ssction t% 24,674, S
somneots with the surfase from a point 1,085 feet inside the portal. A shorter
adit, 180 feet lower, is used for ore transfer, and alse for development of
another fault segment,

Two ore shoote hawe been mimed, probably sorrelatives of the 2 in the
Wost Bverit mines The upper ore shoot is eroded sway except for & small segment
stoped at the surfece above the Bwerit fault. The lower shoot cropped out omly
west of the Bverit fault, but has been stoped most extunsively east of the fault,
Although 4r11] hole 8@ and the westermmost stope in the mine, that from the
8,300-foot level, yielded ore containimg only sbout 048% of W0y, the ground has
not been sufficlently tested to prove the absence of better ore. An adjoining
sepment of veln thet crops scuth of the portal of the 6900-foot level is untested.

 The portion of vein imbtersested near the face of the 7060-foot lovel
{at 14,100 B,) contains low-grede seheclite mineralisation at that point, but
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has not been explored upward to the surface, which is masked by debris.
Beyond the feoe, § holes drilled frem the surface in 1943 failed to find
ore, but proved that the ore horison u;. congiderable lower in this fasult
blocke The thickness of quartz end the presence of scheelite mineralisation
aem;marmmw.mmwmrmwnmwwm
oreshoot at greater depth,

The small vein that lies 1601 et morth of the Everit vein conteins
several exposures of narrow but highegrade scheclite ore. Ome outerep (at
13,150 B,) was mined in an open cut, Drill hole 2 (at 13,240 E.) intersected
$ inches of weln that assayed 7.83% of Woge Eight inches of high-grade ore
have not bheen touched in an exposure at the east end of the vein (at 15,580 Bu)e
The widths and tonnages aveilable are unfavorsble for company explorstion, but
the grade of ore might make portions of the vein attrsctive to a lessee.

Lone Buck vein

The Lene Buck veln, entirely umexplored, crops out for a lenmgth of
1,200 feet and varies in width from a few inches to 4 feet. Twe chammel ssmples
cut by the Bureau of kines in 1941 indioate a block of ore (between 14,200 B.
and 14,260 B.) 60 feet long 1,8 feet wide, and averaging 1.74% of WoOgs
indicated ore along the reke west to the nemrest fault smounte to 220 tons.
The veln shows little promise of produetivity, for the only ore exposed is in
this bloek, which is mmall and inaccessible; possidle extensions beyond
faults are eroded away.
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Calivo Tungsten Coe
The Calico Tungsten Cos, & partnership between Eadley R. Bramel
and Stanley Peitler, owvmns 3 unpatented elaims on & single vein: the Canary
Yollow, Calico, snd Zigeag e¢laims, Exoept for surface cuts, work has been
congentrated at the Canary Yellow mine,
Canary Yellow mine
4 The Canary Yellow mine ig developed by an 88-foot ¢rocsscut adit
with a 110-foot drift on the win, and s raise to the surface 28 fest above
(see figure 22), The vein in the drift shows 1 to 1} feet of ore containing
more than 1% of W03 for a drift length of 60 feet. On the surfsce directly
over the portal of the adit, Dramel and Feitler sampled the wvein at 10-foot
intervals for a lemgth of 150 feet over widthe of 14 %o & feet, and obtained
asseys ranging from 0.50 to 4.20%, averaging over 1,0%. From the raise, 375
: tons milled by Tungetem Metals Corporation yielded only 27 units of W0z, an
i average of 0.72 unit per toms Although the ore in the drift and reise is
poorer then that at the surface, better ore may lie west of the wrkim. if
the surfece body is pert of a shoot that rekee westward., The ore in the drift
may represent & lower shoot, With this interpretation, the upper shoot, with
an average width of 2 feet, i3 estimsted to contain 400 tons of indieated ore
that will average over 1.0% of W0,; the lower shoot, 1} feet wide and averaging
g ~ 140%, may contain at least 800 tons of inferred ore if it eantim& 280 feet
along the rake to the faults limiting this segment of vein. No estimate can
bve made of the possibilities of the vein eastward, for the vein is unexplored
and ore ie not exposed at the surfece, although the vein eroppings continue
1,000 feot east of the mine.
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Ziggag and Calico claims

The Zigsag end Celico claims lie on the weet end of the ssme vein
ag the Cerary Yellow mine, but are separated from it by & mile of alluvial
sovers The vein orx these elaims, faulted even more than is normal to the
district, is broken into fragments 20 to 200 feet long, some of which contain
ors st the surfaces The only werkings are a few open cuts from which Bramel
and Feltler mined 18 toms of ore that yielded 20 units of WOz The width of
vein ranges from 1 to 4 fest, Inasmch as ore at the surface has not been
profiteble to mine because of the small size of fault segments, it is doubtful
if ore present in other segments but not exposed could be mined profitably
unless the prisce of tungeten excesds §30 a unit.

Shoshone ¥ining Coe

The Shoshone ¥ining Co., a partnership smemg A. J« §'Connell,
We Le Trent, J« Es Brinton, and Horamece Bath, owms the Hilltep group of 6
unpatented ¢laims known as the Hilltep, Tony, Tomy Nos 1, Tomy MNee 2, Tomy
Nes 3, and Tony Nos 4s The claims were operated in 1940-41 by the New Deal
Leasing Cos, in 1941 by the Scheelite leasing Cos, and in 1942 by the Virdet
Development Coe The Tony prospect was opersted by Tungetem Wetale Corporation
for s short time in 1940-41, Xost of the production hes come Prom the Hilltep
mine, whish has yielded at lesst 2,108 units of WOg.

Filltop mine

The Billtop mine is developed by a main adit at an elevation of
7,066 feet, by a short adit at 7,120 feet, and by several cpen cuts (see figures
25 and 24), The 7086=foot level has about 850 feet of drifts and crosscuts,

Fige 23, and vertical projection of the Hilltop vein,
Fige 24, Hilltop n&&ugafﬂiﬂlﬁul with section,
3 stopes, and 3 ralses to the surfaces This level is connected with an orebin

gt the end of the road, 600 feet lower, by a single span, jig=back serisl tram

1,150 feet longe



26w

The Hilltop vein is marrow, with surface widths of § to 3 feets In
the stope sast of the orosseut adit, the vein flattened and widemed to 8 feet
of good ore betwesn the lewvel and the surfece 35 feet aboves, Neither the drift
level with 1} feet of quarte ner the surface with 1 foot of quarts gave any
indication of the intervenimg wide oreboedys The stopes west of the adit were
narrew, the ore being a foot or less in width although of high grade.

Fardly eny ore remains in sight, slthough a few tons could still be
underhanded bensath the level and stepess The ralse at the east end of the
workings hus some ors in the roofy se thers may be ore in the 60 feet of un-
explored ground up to the surfeee, The largest bloek of potential ore is in
the vein segment beyond the west face of the 7,060 lewvsl, beneath the upper
adits A1l told, perhaps 1,000 tons of 1 to 2% ore might be found in these
untested blooks with wery little additional explorations

Tony prospect

The Tony prospsct is explored by a 225-foot adit,a raise to the surface,
end several surfase pits. The wein sbrikes north and dips east, and is in this
respeet unigque among the tungsten-bearing veins of the distriet, The vein
suterep extends for mearly 200 feet slong the strike; contimuatioms of the
same veinefault %o the nerth and south somtein no quarts or scheelite, although
caleite £11ling commen to post-mineral faults of the distriet is present.
Seheslite mineralisation for widths of 1 to 3 feet extends for about 100 feet
on the surface, but ne comparable mineralisation is present in the adite The
scheslite 1s extremely fine-graineds Omly 52.6 units of WOy were recovered from
159 tons of ore milled in 1941, a yield of about 0s2%. No commercisl ore is now
exposed, and only & few tons that contain 0.2 o 0454 are visidble.

Two narrow veins on Tony No. 2 claim west of the seetion cormer sontain
a few orystals of coarse scheelite, but the exposures ars not encouwraging encugh
to warrant exploration.
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Reserves

The mines of the ¥inerva distriet rarely have mors than a few
tons of measursble ore, and seldom have more then a few thousand tons of
indionted ore. As in many other tungsten mines, indicated, not measurable,
ore is mineds Consequently, sn estimate of ore reserves must be primarily an
interpretation of unexplored areas based on past experience. The writer bee
lieves that the total resoched in the following tabulation is comservative, and
less than the expectable fubure produstion of the disbrict, Individusl blooks
inferred, howsver, way vary materially from the estimate given.

ihe structural complexity of the orebodies necessitates considerable
dead work in sxploration. Development in the mines has never been far enough
ahead to permit centinuous milling at capasity. In the 6 years from 1958 to
1943, tounage produced annually renged from 10,160 te 19,887, and never
approached the mill oapsoity of 27,000 tenss The added mining and milling cost
invelved in operating at capacity would be slight, and the net profit from such
operation would be mueh greater, '

Under opersting conditions in 1943, the grade of ore mined (yield of
Ceb4 of WOg) was the minisum that could be handled profitably at a market
price of §30 a wnite Ore that would mill out ab 0,784 (the sverage yield from
past rrodustion) presumably sould have been worked at $21,00 a unit. The cost
of production in both instances could be reduced subsgtantially by operating the
wines at capsoity.

The distriot reserves are sumarized by mines in tsble 5. The reserve
figures are broken down into bloeks for imdividual mines in table 45 The only

Table 3, Sumsary by mines of ore reserves in the Nimerva d1striot.
Table 4. Reserves within mines of the Minerva distriet, distributed into
. ore blooks,
measurable ore is blecked out in the east workings of the Chief mine by a winze,

sublevel, and raises The indicmted ore is in blooks that have been tested by
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drill holes or partially explored by drifts and raises, The inferred ore,
which constitutes the bulk of the reserve, is inferred largely om goologie
evidence as to continuity of oreshoots. Estimates of grade are based mainly
on the yleld from ore mined in the past.

In sddition to the estimstes OM!';M, it isg expected that future
prospecting will discover other orebodiss in the Oricle vein, unexplored for
2,600 feet cast of the Oriole mine, and in the Chief vein, which extends at
least 400 feet east of the Silver Bell shaft. Although these areas have not
yet been tested by drilling or underground workings, they probebly contein
orebodies similar to those mined elsewhere in the veins, where production has
smounted to about 23 tons per foot of velin explored aleng the strikes This
additional tonnage might be in the order of 70,000 tons averaging 0.8% of WOge



Table 3, Sumwary by mines of ore reserves in the Hinerva distriet.
December 1, 1943.

Ore Commercisl Under Frement Conditions
Grade 0,8% W0g or higher
¥essurgble Indicated Inferrods Inferredes
Tona Units Tons  Units Tong  Units Tons  Units
Scheslite Chief 1,200 900 6,200 4,600 17,000 12,000

Silver Bell 4,640 4,540 18,300 15,975

Eest Gverit ! 4,400 2,200 2,400 1,920 15,000 11,100
West Sverit 1,200 1,200

Lone Buck 220 376

Canary Yellow 400 400 800 800

Hilltep L 1,000 1,000

1,200 900 16,760 12,108 40,500 32,096 15,000 11,100

ginal Under Present
Grade less than 0.8% W0y

Indicated
Tons Units
Fast Everit 5,200 2,080
oriole 5,800 1,620
' 8,000 3,600

* Inferred with reasonable assuwrance on Lasis of nearby workings.
#x Inferred by geclogio reasoning unsupported by workings in the immediate vieinity.
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Table 3¢ Summary by mines of ore reserves in the Ninerva distriet,
4 Decewber 1, 1943.

Ore Commereial Under Fresent Conditions
Grade 0.8% W03 or higher
Yessurable Indioated Inferreds Inferredss
Tons Units Tons  Units Tons  Units Tons  Units
Scheolite Ukief 1,200 900 6,200 4,500 17,000 12,000

8ilver Bell | 4,580 4,500 18,300 15,975

Eest Bverit . 4,400 2,200 2,400 1,920 15,000 11,100
West Sverit i 1,200 1,200

Lone Buok 220 375

Canery Yellow 400 400 600 600

Hlltep . 1,000 1,000

1,200 €00 18,760 12,108 40,500 32,696 15,000 11,100

Ure Marginal Under Fresent Conditions
Grade less than Qgﬂ# Wog

Indicated
1qau Units
East Everit 5,800 2,080
Qriolt 3‘393 l.iﬂﬁ
§,000 3,600

* Inferred with reasonable assurence on basis of nearby workings.
sx Inferred by geclogie reasoning unsuppertsd by workings in the immediste vioinity.
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Illustrations
Index wap of Kevada showing location of the Minerva district.
Index map of the kinerva District showing principal veins and faults.
Gioluu map of a portion of the Kinerva distriet.
Surfece map of the Filltop mime, Minerva distriet.

Mep and vertical projection of the Soheelite Chief veiws
Soheelite Chief mine, composite map.

‘ Soheelite Chief mine, vertical projection of west workings.
Seheelite Chief mime, vertical projection of sast workings.
Silver Bell mine, composite map.
$ilver Bell mine, vertiosl projection.

Silver Bell mine, section A

$ilver Bell mine, seotiom B.

¢Oricle mine, composite map.

¢ricle mine, vertical projsotion.

Map and vertical projestion of the Everit vein.
Hest Everit mire, composite map.

West Lverit mine, vertical projection.

West Everit mine, seotion alemg 11,350 E.

Bast Everit mine, composite mapi

Bast Everit mime, verticel projection.

tast Everit mine, section along 14,674 E.
Canary Yellow mine, map snd projestion of workings.
Map and vertical prejestion of the Eilltep vein.
Eilltop mine, map of main level with section.
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