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ABSTRACT

Fluorspar (fluorite) is a nonmetallic industrial mineral of importance as a flux

1 the open-hearth process of manuincturing steel, in making hydrofluoric acid, and
.a the ceramie industry. A relatively new use of hydrofluorie acid is in the alkylation
srocess for the manufacture of 100-octane gasoline, The small amount of fluorspar
atermittently produced in California has fallen far short of meeting the increasing
{emand.
In the present study 19 deposits were investigated and 13 are deseribed as having
wme possibility of development ; none were producing in early 1951, Deposits in which
wme development work has been done include Warm Spring Canyon, I'luorspar
tronp, Red Bluff, Afton Canyon, Green Hornet, Primer, Providence Mountain, and
Clark Mountain,

Geologic study and mapping of the Clark Mountain deposit, which was being
{eveloped in late 1940, shows that flnorspar oceurs with sericite in replacement veins
*fsariable thickness along discontinuous shear zones in dolomite. The friable fluorspar-
wricite ore at this locality has some commercial possibility, particularly if the sericite
broves to be a satisfactory substitute for ground mica.

il

\ i INTRODUCTION

! ' . Pure fluorspar (fluorite) is caleium fluovide (CaTF,) which con-
" ‘st of 51,1 percent caleium and 48.9 pereent fluorine. Rarvely, however,
loes a body of fluorspar analyze more than 99 pereent Cal,. Beecause
Most commercial {luorspar deposits contain varving amounts of impuri-
‘es such as silica, caleite, alumina, and oxides of iron, and are commonly
Ysociated with bavite, galena and sphalerite, the ore from the deposits
At be concentrated before shipping.

\—

Sub * Junlor Mining Geologist, California Divisfon of Mines. Manuscript submitted for
leation April 1951,
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Mineralogy. Fluorite erystallizes in the isometrie system, usuan.
in the form of cubes, but some fluorite crystals are octahedrony ..
dodecahedrons. Perfeet octahedral (111) cleavage is characteristic .+
crystalline varieties. The mineral is number four on Mohs scale of hay.:
ness and has a specific gravity of 3.01 to 3.25. Compact varietics .-
fluorspar have a spliutery fracture, The mineral displays a wide ran..
of colors, even within a single erystal. The most common colors ;.
played are purple, white, green, and blue; but yellow, rose-red, crimsos
red, violet-blue, sky-blue, brown, wine-yellow, and greenish-blue varieti. .
are occasionally found. Red fluorite is rare. The cause of the color |-
fluorite has not been determined, but it is known that the color may 1,
modified by various means, such as heat, X-rays, gamma rays, ulti
violet light, and pressure. The color of flusrspar ordinarily is not
indieation of its purity, but in certain places color is used as a guide i,
hand sorting ore from a picking belt. Some specimens exhibit a blu.
fluorescence in ultra-violet light. :

- The name fluorite is the one commonly found in works on mineralovy
and apparently is more or less confined by common usage to the neariy
pure mineral. Fluorspar, on the other hand, is the term used almos
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cclusively in commerecial practice. Early references to the mineral in
e literature designated it ‘‘fluate of lime.’’ Common praectice of miners
+ many districts is to call fluorite ‘‘spar.”” However, because this term
way also apply to barite (heavy spar), feldspar, calcite (cale-spar),
svpsum, and even quartz, the term ‘‘spar’’ in reference to fluorspar is

10 be avoided.

Occurrence. Fluorspar is one of two commereially important fluo-
rine-bearing minerals; the other is eryolite, a sodium aluminum fluoride
NazAlF¢), which contains 54.4 percent fluorine. The deposit of eryolite
st Ivigtut, Greenland, is the only one in the world where the mineral is
aroduced on a commereial basis.

Almost without exception, commercial fluorspar deposits are asso-
Aated with faults or fault zones. The fluorspar may be present as a
+mple filling of the fault zone, as a replacement of sedimentary strata
pear faults, as a filling of any solution cavities near faults, or as a residual
Jeposit resulting from the weathering of one of the first three types.
Of the above mentioned types, the replacement of sedimentary strata
accounts for the majority of all large deposits. This is particularly true
of fluorspar deposits developed in sedimentary beds rich in caleite, such
as limestone, caleareous shale, and caleareous sandstone. That calcareous
strata are especially suseeptible to replacement by fluorspar is shown
in the Illinois-Kentueky fluorspar distriet, where a series of sedimentary
beds consisting of shales, sandstones, and limestones are broken in a
mumber of places by faults mineralized with fluorspar. Where the fissures
cut limestone or calcareous beds, the veins generally are wide because of
the replacement that has taken place. However, where the fissures cut
beds .of sandstone or shale, many of the veins are narrow or pinch out

= outively,

Usesr Tluorspar has a wide variety of uses and is assuming new
ones every year. The largest consumption of fluorspar is by the steel indus-
try in which the mineral is necessary for the production of steel by the
basie open-hearth process. The second most important use is in manufae-
turing hydrofiuoric acid, and the third is its use by the céeramie industry.
These three industries annually consume about 90 percent of all fluorspar
produced. Additional quantities are consumed in making enamel, iron,
terro-alloys, primary aluminum and magnesium, cement, welding-rod
toatings, and chemiecals, One of the more important chemieals is nranium
hexafluoride, used for the gaseous diffusion separation of the uranium iso-
topes Uy and Uygg in the development of atomic energy. Miscellaneous
uses not listed above require small percentages of the mineral. It is to be
tSpected that the number of uses for fluorspar will increase rapidly
Within the next few years and that the quantity consumed by the manu-
facture of hydrofluorie acid will become much greater because of the
Many new processes being developed which require the use of the acid.

The use of fluorspar in the production of steel or in other metal-
lurgical processes depends upon its low melting point (1270° t0 1387° C),
Upon its low viscosity when molten, and upon its ability to form cutectics
S0 as to flux silica, caleium and barium sulfates, alumina, and other ma-
tfriﬂizvhich are highly refractory. The formation of these eutectics re-

or ILadoo, R. B, Fluorspar; its mining, milling, and utilization with a chapter on
volite: U, S. Bur. Mines Bull. 244, 1927.
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by
sults in an easily fusible and very fluid slag, which of eourse, is desirah..
Fluorspar also tends to volatilize or to form a slag with phOS[)},f,re“
sulfur, and other unwanted impurities in iron and other metals.
The amount of fluorspar used in each heat of the basic open-lg,-.
furnace depends entirely upon the type of ore and contained impus
making up the charge. If the percentage of silica, alumina, and i .
contained in the ore is high, a large amount of fluorspar is necessary -
lower the melting point sufficiently to give fluidity to the slagz. The av.r, ..
quantity of fluorspar consumed per long ton of basic open-hearth ...
produced was 5.86 pounds in 1948, 5.54 pounds in 1947, and 5.39 pion,.
in 1946. In 1949 the figure decreased slightly from the 1948 level a:
was 5.86 pounds per tons. The general trend upward in the quantisv ./
fluorspar used per ton of steel during the past few years max be indirati.,
of a lower grade of ore being used by the steel foundries. With the dapi-
tion of the higher-grade Lake Superior iron ores this figure may contin:
its upward trend.

Large quantities of fluorspar are consumed annually in the predu-
tion of hydrofiuorie acid (ITF'). In this process the finely ground miners’
(80 to 100 mesh) is treated with sulfuric acid producing a reaction whi-
is essentially :

Can + H2S04 = 2HF + CHSO4
(fluorite) (sulfurie acid) (hydrofluoric acid) (ealeium sulfate’

This reaction will take place at ordinary temperatures, but complet-
dissociation takes place only at temperatures above 130° C. The operatin:
is carried on in platinum or cast-iron retorts and the hydrofluoric av:
produced is distilled and collected in lead-lined containers filled wit:
water.

Hydrofluorie acid is used for etching elass and in manufacturine
fluorine chemiecals, hydrofluosilicic acid (HSiI'Og), which is used i
making fluosilicates such as magnesium silicofluoride (MgSiFy), an it
gredient of concrete hardeners. Additional uses of hydrofluorie an:
hydrofluosilicic acid are in making sodium fluoride (NaI?), which is us-:
in ceramices, as a food preservative, as an antiseptie, as an antifermsnts
tive in aleohol distilleries, and as a wood preservative ; sodiam siliotlus
ride (NasSiFg), which is used in ceramics and in medicine, and is a it
stitute for oxalie acid for certain bleaching purposes; caleinm silicotu
ride (CaSiF), used principally in ceramics; barinm fluoride (Bal
used in enamels, in embalming fluids, and as an antiseptie ; and potassi:
fluoride (KI'), used in etehing glass and as a wood preservative. A new.
developed use for hydrofluorie acid is in the produetion of synthetic -
ganic compounds of fluorine and chlorine sold under the trade name <
“‘Freon.”’ These gases are used as refrigerants in household and co
mercial refrigerating systems, in air-conditioning units, and as solver®
and propellants for insecticides. Another new use for hydroduorie acid -
the alkylation process for manufacturing 100-octane gasoline. This pr-
cess opens up a very large field which is dependent upon a large at-
steady production of fluorspar. Because fluorine will substitute frc
with many of the elements in organie compounds, many new and startiits
developments may be expected in the next few years; although substtut”
may be found for fluorspar in some of its present uses, the outlook for t”
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e is exceedingly bright and the annual consumption may be ex-
.ad to increase considerably.
The glass industry, which annually consumes the third greatest
.ount of fluorspar, requires it in manufacturing opal or opaque white
. and eolored or cathedral glass. Light opal glass is used for vases,
.wls, and other ornamental glassware. A denser variety of opal glass is
.« for making so-called ointment pots, such as cosmetic and food jars
.1 bottles. The dense opal glass is also used for electrie light shades and
wbes and architectural panels and slabs. Cathedral glass, as its name
~mld suggest, is commonly used for church windows and other decora-
e panels. Small quantities of fluorspar are consumed in the production
- namels; the mineral serves as a flux and as a secondary opacifying
—ent. The value of fluorspar in the manufacturing of glass products
spends upon the crystallization of fluorides in the glass, giving a milky
ropalescent effect.

Mining Methods.® Because the geological occurrence of fluorspar
<little different from the oceurrence of any of the metallic ores, the
«thods of mining ave essentially the same. The operating mines in the °
“nited States may be divided into three main types depending on the
+ining methods employed. These are: (1) open-cut mining, (2) drift
ol tunnel mining, and (8) shaft mining. Of the three, the last, or mines
sened by shafts, is by far the most important.

Mining fluorspar in open cuts is feasible only where the ore consists
‘residual gravel and lump fluorspar in a matrix of loose sand and clay.
Japosits of this nature must be of wide arcal extent because operations
~nally cannot be carried on sucecessfully at depths much greater than
1) feet. Sueh mining practice must be carried out with extreme care, as
' may become necessary later to sink a shaft, and careless open-cut
-ining could easily make future shaft sinking impossible, or possible
uly at great expense.

Bedded fluorspar deposits which lie at a greater elevation than the
arrounding country ean be exploited advantageously by drifting. This
'vpe of mining has many advantages, the principal ones being that no

 Loisting is reqmred and often no pumping is necessary. Fluorspar veins

“hat dlp at asteep angle and are in a region of rugged topooraphy are also
‘wenable to mining by drifts. Bedded ﬂum‘qpar dcpomts are generally
ined bv a modified room-and-pillar system, such as is sometimes used in
wal mining.
Depomtq which are opened by shafts constitute the majority of the
aines in the United States. The mines differ greatly in size, production,
+orking methods, efficiency of operation, and in other ways. Once the
haft is sunk, drlfts are driven and the ore is removed by one of the com-
‘“on methods of stoping.

AMilling3  The methods employed in the concentration or mﬂhno
- fluorspar depend on the nature and quantity of the impurities present

; N the ore and on the type of ore being treated. The impurities which may

¢ present in any given ore may be cldQSJﬂed as cither diluents or harm-
ful mpurities. Diluents constitute minerals present in the ore which have
wharmful effects in the process for which the flurospar is to be utilized;

M impurities have an injurious effect in the process for which the

Ladoo R. B., op. cit.
La,doo, R. B, op. cit.
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fluorspar is to be used and should be removed entirely or reduce|
very low percentage.

The common diluents are calcite or any form of caleium carboy,...
silica in any form, silicates and alumina-silicates (particularly feldsp.r.
granite, slate, shale, sandstone, sand, clay, and other types of wall .
Although these materials do not have harmful effects in the uses to wi..
the fluorspar is put, they nevertheless require fluxing. Therefore, pe;.,
ties are imposed for their presence in the fluorspar concentrate. 7.
penalty for the common impurity, silica, is calculated on the follow:
basis: percentage fluorspar minus 2.5 times the percentage silica = -
effective fluorspar content. For example, a concentrate containing '
percent fluorspar and 3 percent silica would have an effective fluors;. -
content of 89.5 percent (97% — 2.5 X 3% = 89.5%). All fluorspur ..
purchased on the basis of effective fluorspar content.

The harmful impurities are generally considered to be barite, gules:
sphalerite, pyrite, all other sulfides and sulfates, all other lead and zi.
minerals, and all iron compounds (iron produces an undesirable ecol.:

in glass and enamel).

The methods used, in concentrating fluorspar ores are dependoer:
upon the type and physical charaecteristics of the impurities. The ores nu:
be classified in three broad groups which eover the great majority
deposits. The groups are arbitrary and are based on the type of ganou-
associated with the fluorspar. They are: (1) residual and/or disintr
grated ores in which the adulterants are chifly sand and clay ; (2) massiv-
crystalline ores in which the gangue may be separated easily from tl-
fluorspar; and (8) mixed ores in which the fluorspar is intimately asse-
ciated with other vein materials or with the country rock.

Ores belonging to the first group are concentrated without mueh
difficulty by washing away the admixed sand and clay. A low grade or
of this type may generally be concentrated to a high-grade product at »
minimum cost. The ores in the second group are more diffienlt to concen
trate, but a high-grade produet may sometinmes be obtained by hand-sot:
ing. If additional or different treatment is required, good results are o
tained by jigging. By this process, ores containing as little as 50 pereen!
fluorspar may be concentrated into a product of good grade withou
employing flotation if the principal gangue mineral is caleite. If the prin
cipal gangue mineral is quartz, however, a higher percentage of fluorspi
is required to meet specifications.

Ores in the third group are usually difficult to eoncentrate. They cor
sist of intimate mixtures of fluorspar and silica, silicates, galena, barit-
sphalerite, and other minerals, and require flotation to accomplish :
satisfactory separation. The concentration of these ores has been oo
nomically feasible for only a few years, but an ore containing high pet
centages of galena, sphalerite, and fluorite may now be treated so thi
the concentrates of each of the three minerals will meet the minimum v
quirements of most buyers. The use of flotation methods to concentri®
fluorspar ores may allow the profitable mining of deposits which we™
previously considered to be too low grade. To illustrate, ores contaniti
as little as 50 percent fluorspar and as much as 50 pereent silica may ne*
be coneentrated to produce fluorspar of acid grade (97% effective Cal’s i
The discovery of better flotation reagents will undoubtedly result in s

te
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4] FLUORSPAR IN CALIFORNIA
ity to handle ores with smaller percentages of fluorspar and higher
ntages of impurities.

The improvements which have been made in the treatment of fluor-
.~ores are indeed comforting to producers in California; althouzh the
. has several deposits which show promise, all of them are relatively
.arade ores containing high percentages of silica. The inability to
{ ..onirate these ores economically bas hindered possible development
e fluorspar industry in the state.

%.
5

MINES AND PROSPECTS

Clark Mountain Deposits
The Clark Mountain fluorspar area is on the north side of Clark
“untain, about 35 miles northeast of the town of Baker, San Bernardino
anty, California. The Ivanpah quadrangle, scale 1,250,000, is the only
seraphic map available for the area at the present time.

The Clark Mountain fluorspar area is easily accessible by unimproved
- uls which join U. 8. Highway 466 near Valley Wells Station. Except
© :light winter snows and occasional heavy rains, which, at times, leave
¢ oroads in poor condition for a few hours or days, the area is accessible
¢ roughout the year,
¢ (Clark Mountain, one of the highest peaks in the Ivanpah quadrangle,
¢ s an elevation of 7,903 feet. The fluorspar-bearing area, however, is
a lower elevation on the north side of the mountain. The vegetation

.the area is sparse and characteristic of arid regions ; there are numerous
~all stands of serub pine and a few willows, Rains and snow are com-
widuring the winter months, but few are of long duration. Cloudbursts
z¢ especially common to the area during the summer months, and it is
wly that much of the present topography has been carved by these
rrential rains.

The only streams in the area are intermittent, resulting from melting
nws or heavy rains, and none Hows for more than a few days at a time,
veral small springs in the top parts of the mountain flow continuaily
at quickly pass into the valley wash.

Persons living in the area are dependent upon a well at the site of
¢ 2 old Collusewmn mine camp for their water supply, and according. to
¢ er report all of their needs have been supplied without lowering the
i vater level. Some of the residents believe the well could supply sutficient
¢ sater to operate a small mill.
~ Dr.D.F. Hewett of the United States Geological Survey kindly out-
- aned the regional geology for the writers before the field work was begun.

“Jr. Adolph Pabst of the University of California generously donated his
¢ me to the preparation of X-ray diffraction patterns. Discussions with
. sl regarding the mineralogy of the ores were very helpful. To the

“ners of the fluorspar claims in the Clark Mountain area who were

ttremely helpful and cooperative, the anthors express their gratitude.
.. Five weeks were spent in the field studying the areal geology and
; “Rorspay deposits. Two weeks in March 1950 were spent studxing the
¢ 7al weology and preparing a plane table map of part of the area. An

'v'it_htional 3 weeks were spent in the ficld in May and June 1950, during
“kich time the mineralized area was studicd in detail. Considerable time
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Fiqure 2. Areal geologic map of Clark Mountain fluorspar area.

was devoted to laboratory work, and numerous samples of ore and countr:
rock were examined by means of the petrographic microscope.

Geology

Three stratigraphic units were recognized and mapped in the cour~

of this study. They are (1) the Archean complex which is compu
largely of granitic rocks, quartzite, gneiss, and schist; (2) the Goos
springs dolomite of Cambrian age which is composed of magnesian liw
stones and dolomites; and (3) the Prospeet Mountain quartzite of Caw:
brian age which, in this area, is predominantly a medium-graine:
quartzite.

“ Two major faults traverse the area and account for the inten~

breceiation and minor faulting which is prevalent in the rocks of t

locality. One fault, the westward-dipping Clark Mountain normal fn"l}:t"

places Archean rocks in contact with the Goodsprings dolomite. T

. fault trends through the area in a direction about 20° west of north. 1’
other major fault, about 2 miles to the west, is the Mesquite thrust, U

trace of which nearly parallels the trace of the Clark Mountain faui

The Prospect Mountain quartzite has been thrust over the Goodspl‘i!\‘i«“
dolomite along the westward-dipping plane of the Mesquite thrust. lw':

cause of minor faulting and extreme brecciation accompanying the
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AR

_,jor faults, the stratigraphie relationships are confused and no attempt
.« made to subdivide the major stratigraphie units.

Archean Rocks. The Archean rocks are in the eastern part of the
a. On the west they are limited by the Clark Mountain normal fault,
. mg which they have been brought into contact with the Goodsprings
. Jomite. The only recognizable sedimentary units of the Archean rocks
.~ quartzites which are most commonly exposed along the trace of the

wk Mountain fault. The quartzites are white to light brown on fresh
rfaces and on weathered surfaces are generally light to dark brown.
~ many places bedding is well defined, and cross-bedding is prominent
. other places. The grain size ranges from about } millimeter to 2
Jlimeters, but in many places the quartzite grades into pebble con-
~«merates in which individual pebbles may reach  inch in diameter. The
_artzite is composed almost entirely of quartz and chert grains. A small
qnount of feldspar and magnetite are present in the quartzite and the
sametite has been altered in large part to limonite.

Bedding-plane joints are common in the quartzites, and coupled
- +ith numerous other fractures in the rock, tend to promote the formation

.{ massive, blocky outerops.
The bulk of the Archean is composed of an intrusive complex—
- hiefly granitie in composition—and schists and gneisses, which may be
representative of more than one geologic period. If this is true, the rocks
waving a well defined gneissic or schistose structure would be assigned to
i older group, whereas the rocks devoid of obvious linear elements
sould be assigned a younger age and may not be Archean.

One of the more noticeable features of the non-linear intrusive rocks
iu this area is the predominance of microcline which gives to large areas
«f rock a characteristic pink color. Other minerals in the rock are quartz,
ilbite, muscovite, and biotite, The rocks considered Archean are pre-
Jominantly biotite-quartz-plagioclase schists and gneisses. The complex
“intruded in many places by small dikes of dioritic and basaltic compo-
sition. These intermediate and basie dikes have evidently been much less
resistant to erosion than the rest of the series because they character-
itically mark the presence of saddles and small gullies,

£
i

T R RIS e 0 <4

_Goodsprings Dolomite. The Goodsprings dolomite has been de-
<eribed in detail by ITewett4 in his reports on the Goodsprings and

Ivanpah quadrangles.
The Goodsprings formation exposed in the Clark Mountain area con-

. sstsof a northwest-trending belt bounded on the east by the Clark Moun-

tain fault, and on the west by the Mesquite thrust. The stresses during
‘anlting have brecciated and deformed the formation. The shearing action

RIS 5 A o

?}RS produced a mass of small and medium-sized faults in the Goodsprings
formation in general which constitute two systems, one parallel and the
“ther oblique to the Clark Mountain fault. Large zones of brecciation
are to be found all through the formation in this area. The tendency for
tearly all mineralized portions of shears to be sharply delimited by cross
w suggests selective replacement of dolomite within the confines
‘ Hewett, D. F',, Geology and ore deposits of the Goodsprings quadrangle, Nevada:

‘:; S g‘veol. Survey Prof. Paper 162, 1931. Geology of the Ivanpah quadrangle, California
“fd Nevada (in preparation).

it b i
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FIGURE 3. Geologic sketch map of Douglass No. 1 fluorspar prospect, Clark
Mountain, San Bernardino County, California.

of the eross faults, especially because offset segments of the veins cann’
be traced. .

Both field and laboratory tests have shown that the Goodsprin.
formation in this area is composed almost entirely of dolomite and hix
magnesian limestone. Most of the formation is fine- to medium-grain-
but along some shear zones sufficient recrystallization has taken place:
produce a very coarse-grained rock. The color ranges from nearly wi:
to dark smoky gray ; most of the formation is medium-gray. i

At only one place in the area was anything found that could
identified as organie remains, and preservation was so poor that they we=
of no assistance in age determination.

Prospect Mountain Quartzite. The Prospect Mountain quartz”
is exposed in the western part of the area. On the east it is limited by -
Mesquite thrust fault along which the formation has been thrust oV
the Goodsprings dolomite, L.

The quartzite in this Jocality is typically medium- to eoarse-grain®
A dark brown color on weathered surfaces is eaused by iron oxides. Sor

i
i
i
i
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\o. 4],
s are stained so heavily they have a color approaching black, whereas
Jers which are nearly iron-free approach a ereamy or whitish color.

Many of the beds contain a high percentage of magnetite which, in
art, may have been altered to limonite. With the e\ceptmn of maonetlte
Ge quartz1te is composed almost entirely of quartz grains.

vineralogy and Description of the Ores

The fluorspar ores of the Clark Mountain area arve unique in that
ey are composed predominantly of two minerals: fluorite and sericite. ./
or. Adolph Pabst of the University of California made X-ray diffraction

~atterns of the sericite. He states: ‘““The material is definitely a mica
4ose to muscovite. It is not tale, pyrophyllite, or a related material. No
onclusions as to the chemical composition can be drawn from this
Jlentification, except that the eomposition must be such as to be com-
wtible with a muscovite structure.’’ Spectrographic analyses and quali-
wative chemical fests made in the Division of Mines laboratory conform
#ith Dr, Pabst’s eonclusions.

Some of the Clark Mountain ores contain pyrite, which alters to\
srown limonite. The only other minerals in the ore are quartz—much of/
tin small veinlets—and blue and green copper earbonates.

The ore has been arbitrarily classified into three types—massive;
whistose, and friable. A subtype, massive-friable, is used for ores that -
are intermediate between the massive and friable typeg

The massive type is a tough, compact, grayish-purple ore composed
almost entirely of sericite and fluorite. The fluorite content is generally
'ow; the mineral occurs as veinlets and blebs within the sericite gangue.
It is probably a replacement of the sericite. The low fluorspar content
and the difficulty of breaking the fluorspar away from the sericite gangue
do not make these ores amenable to beneficiation except at excessive cost.

The schistose ores are typified by the ore at the Korfist Number 1
nroperty, which averages between 40 and 60 percent finorite. A distinét
foliation that parallels the trend of the vein—apparently indicative of
post-mineral movement along the fault—is characteristic of them. These
ores also, unlike massive ores, have a greater percentage of pyrite and
are stained brown by alteration of pyrite to limonite. Although, like the
massive ores, the intimate association of fluorite and sericite in the

¢ whistose ores presents problems of beneficiation, it is probable that the
¢ ores could be suceessfully treated by fine grinding followed by flotation.

The inereased tenor of the schistose ores would make them much more

feasible for sneh treatment than would the massive ores,

The friable ores, exposed in Douglass’ Number 2 claim, eontain little
inthe way of minerals other than ﬂuorspar and sericite. The ores are com-
nosed of a very white, friable sericite in which are veins and pods of light
purple fluorite, with which is associated the massive type of sericite. The
nre may contain as much as 50 to 60 percent ﬂuorspar and will disin-
tearate in water, the sericite forming a suspension the fluorspar settling
t the bottom. 'I‘ho fluorspar which scttles to the bottom contains a higher

Dercentafre of fluorite than massive ore, probably averaging more than

0 percent. These ores would be amenable to the production of metallurgi-
“al-grade fluorspar by a very simple beneficiation process. However, the

- Quantity of ore available is probably too small to warrant installation
- of the necessary equipment.
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Fiaeure 4. Geologic sketch map of Douglass No. 2 fluorspar prospect, Clark
Mountain, San Bernardino County, California.

The subtype of ore—massive-friable—is characterized by that at t!-
Douglass’ Number 1 property. This type of ore is composed of bodirs -
massive fluorspar-sericite. Much of this material will disintegrate : -
water, but not sufficiently for beneficiation. The average tenor of the v
is 50 to 60 percent fluorite, and like the schistose ore, it is probably awc
able to treatment by fine grinding and flotation, providing sufficient :
serves could be established to warrant the expense of installing
necessary equipment,
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At the Korfist Number 1 property an 85-foot shaft facing s
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drifts, one 40 feet dne west and the other 30 feet due south, were driv:
at the 50-foot level. Fluorspar was encountered in both drifts and the >
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st east of the shaft are five pits, from 5 to 10 feet deep, exposing fluor-
war. The vein is about 40 feet wide on the surface at this point. The

~rfist ore body apparently is limited by faults within short distances in
-~ _oth directions along the strike (pl. 47). Attempts have been made to trace
tensions of the ore by searching for float, but none has been found.
.t would therefore appear that the fluorspar ore is restricted to a small
wrea, but additional development work is necessary before accurate pre-
Sictions can be made.

The ore body at the Douglass’ Number 1 property is a replacement
f the dolomite underlying a small thrust fault. The ore is ecapped by a
ouge zone composed of brecciated and sugary dolomite. Where exposed,
he gouge is friable and can be dug easily with a pick. However, it has
. \pparently been an impervious barrier to the mineralizing solutions

seeause the fluorspar is confined to the lower few inches of the gouge and
o the underlying dolomite. Assoeiated with the ore are numerous horses
;f dolomite which have reerystallized to coarse-grained marble.

The Douglass’ Number 1 ore body is exposed for approximately 200
‘oot along the strike and is faulted off on both ends. To the south it is
mpossible to trace extensions because of the thick valley wash. To the
north, however, the thrust fault is again exposed in an upthrown seg-
nent, but no ore was seen. The maximum thickness of the Huorspar-
learing zone is about 10 feet, but its limits, extending along the strike, do
ot allow much hope for the development of reserves,

The Douglass’ Number 2 ore body is perhaps the most promising of
the area. The ore has been exposed by cuts at several places alonz a nearly
vertical fault, In one adit the ore apparently contains 50 or 60 percent
luorspar but in the other exposures the fluorite content is much less. The
 vein, where it is exposed, ranges between 4 and 5 feet in thickness, and
smtains small horses of dolomite and dolomitie breccia fragments which
. have not been replaced by the mineralizing solutions. The vein pinches

and swells along the strike. The shear zone in whiclh the ore bodies oceur
=i be traced for nearly a mile, but thus far ore has only been found at
‘tie northwestern end of the fanlt. It is possible that additional ore shoots
will be found with more extensive development.

_ Conclusions. Fluorspar deposits in the Clark Mountain area are
“idely separated and appear to be limited in size. It is likely that a small
unount of fluorspar can be obtained by selective mining followed by
. land-sorting. However, insufficient ﬂum\par is in sight at present to -
b warrant the installation of a plant to concentrate the ore.

; The abundance of sericite in the ore bodies of the Clark 3ountain
i trea may warrant further investigation. It is possible that this material
nay be a satisfactory substitute for finely ground mica which now is pre-
vared by the grinding of serap muscovite at considerable cost. The fri-
: e fluorspar-sericite ore would be especially suitable and if the material
¢ “uld prove to be a satisfactory substitute for ground miea, fluorspar
“uld be obtained as a by-product at very little addxtlonal cost,

Other Deposits
. Warm Spring Canyon Deposit. The Warm Spring Canyon
*posit, comprising four claims, is on the east slope of the Panamint
MOUHtains, 48 miles by road from Shoshone. A dirt road turns off from
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the Death Valley west road and runs up Warm Spring Canyay 1. .
lower adit of the mine. The owner of the claims is Owen Montguy,. ..
Death Valley, California.

Fluorite veins ranging in width from 1 foot to 10 feet ave assne: .-
with quartz in pre-Cambrian (?) quartz-muscovite gneiss. The i1,
is apparently associated with shears trending in the same direction j. -

-vein system (strike N. 40° B., dip 40°-60° NW.). Minor eross-sheqs- -
also present. One vein is exposed for more than 400 feet on the surr, .
Three adits have been driven for a total length of about 700 feet,

White Mountain Deposit. This deposit is about 14 miles o
northwest of Bishop in see. 33, T. 6 S., R. 35 K., M. D. It is owned
George A. McAfee and Louie Stewart of Bigpine. Two clains, -
Fluorite Number 1 and the Fluorite Number 2 have been filed, Tho it -

‘spar occurs in small fissures in limestone and as disseminated evystal.
several dikelike epidote tactite bodies present in the area. The siv.
of the fissures ranges from N. 10° E,, 1o N. 40° E,, the dip is vsua -
vertical or nearly so.

" The mineralized zones along the fissures ave unusual and appear to’
the result of pegmatitic emanations reacting with limestone. The ve-
are banded. Near the wall rock there is a zone consisting of a fine-grain -
nmixture of guartz and fluorite. Next is a well-defined zone of coar-
erystalline muscovite, composed of individual cleavage plates as mu -
as 1} inches in diameter, averaging about # inch. Oceupying the com

“portion of the vein is very pure, dark purple fluorite. The maximum wi.’
-of the fluorite in the center of the vein is seldom more than 8 inches. 1"
border zones of quartz and fluorite are as much as 8 or 10 inches wi

The largest vein in the area strikes N. 30° K. and dips 75° W. I
maximum width is about 2 feet, but it can not be traced for more th:
20 feet on the surface. The veins have been explored by a series of sm:
trenches. : :

Although some high grade fluorspar has been uncovered in t!

‘area, the small size of the veins will probably prohibit development :
the property. ‘

Last Chance Canyon Deposit.  This deposit is located in the Bl P
Mountains, in sec. 12 (approximately), T. 29 S., R. 38 E.,, M. D. 1
owners are Della Gerbracht and R. L. Meur who live near the depo+’

Several veinlets are present in a shear zone about 8 inches wi

- The shear zone strikes N. 55° I, and dips vertieally, Country rock -

-rock has been hydrothermally altered producing a taleose and serict
rock. The fluorspar is multi-colored, red, green and white.
No production is foreseen from this deposit.

Fluorspar Group Deposit. The Fluorspar Group comprises I
claims situated on the north end of the Palen Mountains, 1 mile sou
west of Packard’s Well, in see. 4, T. 3 8., R. 18 E,, 8. B., 18 miles nor”
west of Midland. Owners are Touis Favret and I.. II. Raines, BIvt"
California, and N. A. Anderson, Pasadena, California,

- The eountry rock is monzonite. The fluorite-bearing vein, 5 feot
width, strikes N. 65°E. and dips 45°N, White, green, and purple fluorsi+

the immediate area is a meta-rhyolite; adjacent to the deposit, the count®

s
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VEIN FLUORSPAR FROM THE BIG HORN NUMBER 9 CLAIM

Afton Canyon area, San Bernardino County. Fluorite (F) ix couarsely crystalline, green in
color and includes a narrow brecein zone of caleite and eolorless fluorfte. Scale 5 full wize,
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VEIN FLUORSPAR FROM THE BIG HORN NUMBER 9 CLAIM
Afton Canyon area, San Bernardino County. Fluorite (F) is coarsely crystalline, green in
color and Includes a narrow brecein zone of caleite and colorless fuorite, Sceule ix full Nize,
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FLUORSPAR (F) IN ANDESITIK BRECCIA
From Afton Canyon aren, San Beroardino County, Senle Is full size,
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Heale s three-fourths size,
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FLUORSPAR FROM THE WHITE MOUNTAINS DEPOSIT, INYO COUNTY

Tluorite (1) i pale to dark purple in color and occurs a8 velns with conrse muscovito (M)

und also us ne-grivdned repliccement in limestone watlrock (1t1,).

1 FLUORSPAR IV ¢
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) FLUORSPAR IN CALIFORNIA L
r}f - %
s in bunches and is disseminated in the gangue, intimately asso-

. with malachite, azurite, calcite, and quartz. :
" pevelopment consists of an open cut 100 feet in length, 5 feet deep,

5 feet wide.

Red Bluff Depostt. This deposit comprises 8 claims located as Red
4 No. 1 to No. 7, and Lucky Day, situated on the east slope of the
e Maria Mountains, in see. 27, T. 3 S., R. 20 E., 8. B,, about 33 miles
neast of Midland.

A series of roughly parallel veins of fluorspar oeeunrs in. guartzite
. miea schist. The veins strike N, 50° W., dip 756° N., and range in width
418 mehes to 3 feet. Development on the Red Bluff vein consists of a
Zrsunk to a depth of 30 feet. This shaft developed a lens of fluorspar
1t 40 feet in length and 2 to 4 feet in width. To the northwest of these
+:ings there is a trench 50 feet in length which exposes 12 to 18 inches
sorspar. At a higher elevation, a shaft has been sunk to a depth of
et on a vein which strikes N. 30° W, and dips 70° E. Width of the
1is 2 to 4 feet. Here there is also a vein that strikes N. 50° W.

One hundred and thirty tons of fluorspar was mined in 1944 and
aped to Torrance. Analysis showed 87 percent CaF'y, 4 percent SiO,,
w pereent CaO, 2.25 percent Al,Os, and 0.15 percent Fe,0s;.

Afton Canyon Deposit. The Afton Canyon fluorspar area is in sees.
sand 7, T. 10N, R.6 B, and sec. 3, T.11 N, R.6 E,, S. B. It isabout 3
»ssouth of Afton, a station on the Union Pacific Railroad.

Two fluorspar-bearing zones are present in the area, separated from
{ ~hother by about 14 miles. The first of these zones has been staked in
1.t by Ora B. Whitlock, the name of the claim being the Big Horn
-mber 9. Tt is likely that other claims are present, but the markers have
qarently long since been destroyed.

The fluorspar occurs in veins and breecia zones in andesite and
2alt: The attitude of the veins is somewhat variable, but in general
£ vstrike N. 70° B. and dip vertically. The veins range from  inch to 8

~hes in width, Quartz, ealeite, and siderite are the associated gangue
i werals, Apparently the fluorspar was the last mineral to be introduced

‘it characteristically occupies the center portion of the veins. The fluor-
iroceurs in a zone about § mile wide and approximately 1 mile Jong.
;rsngle vein is extensive over any great distance, but there is a ten-
- tiey for the veins to form en echelon making the fluorspar more or less
Mtimuous throughout the zone. If commereial production were to be
ulertaken in this area, it is likely that the operation would have to be a
‘reseale stripping operation, and it is doubtful that the tenor of the
*twould support such an enterprise.
| Fluorspar has been produced about 1} miles to the west-southwest
the above area. A shaft was sunk to a depth of about 150 feet on a vein
“hich strikes S. 80° E., dips vertically, and has a maximum width of 4
. The tonnage of fluorspar produced and the ownership of the property
0ot known. Fluorite is in a gangue of quartz and calcite. The western
“Hion of the mineralized fissure has an andesite foot and hanging wall,

Jtreas the eastern portion has a hanging wall of granite and a footwall

“andesite. The writers were not able to go down in the shaft to learn

8—30067
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and V. K. Porterville

Tabulated list of fluorspar properties in California.
Claim Last known owner Sec. T. R, B&M Remarks and references
[o]
>
=
Inyo County =
=]
Fluorite 1 & $#2 (White Moun- | George A. McAfee and Louie Stewart, Big~ 33 6S 35E M.D =
tain) pine E
‘ LS
Warm Spring. cevencmmosacnacan General Chemical Division, Allied Chemi- —_ 22N 1E S.B. R34:483-484; herein o
cal and Dye Corp., 40 Rector St., N.Y., proj. 8
N.Y.
Wine Fluomspar. o ceweccccmncan Wade H. Wine, 2165 Plumas St., Reno, 13? 188 448 M.D. Fluorspar in dolomite (?); worked by g
Nevada proj.§ shallow inclined shaft >
' =
) Kern County e}
. S|
Last Chance Canyon.....c.eowu. Della Gerbracht, R. L. Meuer. oo oven.. 12?7 298 38E M.D. Herein o
. =
by
2
Riverside County %
Fluorspar Group- o eoceenane Louis Favret, L. H. Raines, Blythe, and { . 4 38 188 S.B. R25:470; B50:343; herein ’z’
N. A. Anderson, Pasadena o
Afton Canyonomeocvumccoaccannan Essential Mineral Co., 617 Black Bldg., Los 4,5,7, 10N 6E S.B. Burchard, E. F., A.ILLM.E. Trans., vol. 109, ‘ g
Angeles and 3 1IN 6E S.B. pp. 373-374; herein g
Big Horn #9 (Afton Canyon)__... Ora E. Whitloek .o ool ool 10N 6E S.B. Herein 8
v
Free Thinker or Magna #1.__.._. H. C. Moore, 1958% Rodmey Dr., Los | ... 288 16E S.B. R27:376; herein
Angeles .
A.L.French (Ivanpah Mountains) .| A. L. French. oo ceal cmeeae 14N 14E S.B. Herein
Green Homnet. o o oo veimccma Mrs. L. B, Garvell, 2583 Lincoln Blvd., 7,8 6N 1w S.B. Herein ;
San Bernarding ="
Ferfiat (Chark Mo .. Jn-y,ny. ?:ur, l:‘mkrr ...... ITN ul L 4 Heern -
B ver P o v he e n e l:‘-‘.;;&'ll‘:)“:kﬂ;lu;ox(‘:::':- el R, BE. B¥ et icecm e RS e " . Baa -
KiNDEY e e e m e m o C. J. McKinney, F. C. Snyder, and D. R. 1 6N 1w 8.B. Herein
Me i Brown, Victorville
Philadelphia (Providence Moun- | Oscar L. Hoerner, Newberryee acecmccucnec]  wa e 9N 13E S.B. R27:376; herein
tain)
Primer. cecenacnmmcncmn——— weuel George B. Primer, Lancaster ...l 26 N 6W S.B. Herein
War Eagle (Clark Mt.) oo cenee Gilbert W. Douglass. o occovuomammcnamanna]  mem—w - 17N 13E S.B. Herein
Tulare County
DR
Apnie J. Nash, Camp Nelson, |-cocomeuwormvrmnmnrmesmea e emneen 34 208 31E M.D R26:439

1
Y ¥

Publie Band survey lined are nnt complete on m.g..!,”‘.“&,‘:"‘"}.,‘i:‘.,ﬂmw

HVdSyoNig



Riverside County

Fluorspar Group__ ... wcescenwa.| Louvis Favret, L. H. Raines, Blythe, and ‘ 4 3s 18E S.B

N. A. Anderson, Pasadena R25:470; B50:343; herein

Afton Canyon

ADOTOHD ANV SHNII

.................. Essential Mi 1 Co. rans,
) A ales ineral Co., 617 Black Bldg., Los 4, S(i ;, 10N 6E S.B. Burchard, E. F., A LM.E. T} ., vol. 109,
) . an 1IN 6E S.B. pp. 373-374; herein
Big Horn #9 (Afton C: - i
# anyon)...._| Ora E. Whitleek _.______________.__._.| 10N 6E 8.B. Herein
Free Thinker or M 1o.___ . C.
agna # - HASgelI::oore, 195836 Rodney Dr., Los | ______ 288 16E S.B. R27:376; herein
A.L.French (Ivanpah Mountains).| A. L. Frencho oo __.._.___ ERRRRETETTES IR 14N 14E S.B. Herein
Green Hometo oL .. _____ Mr:; ,.Ii; '::M(:;innr'vc!l, 2580 Lincoln Blvd., 7,8 8N W S.B. Herein —
Korfint (Clark Muy 0. Jevey Moevoet Maber o0 Lo 17N ST - 1 ' Vioan. -“4'.
. i
ddveo Ouko e e evivicnaaan. Flaxedty 3€. 3sall monid Nedrm oof Bo. 38 Bfaretitek § cwwno . Lare [N oo Rt e o
and Lola May Adains A -
MeKinney . cvweecmemcromeeecaan C. J. McKinney, F. C. Snyder, and D. R. 1 6N 1w 8.B. Herein
Brown, Victorville i
Philadelphia (Providence Moun- | Osecar L. Hoerner, Newberryecvoeececonnn| -oc. - 9N 13E 8.B. R27:376; herein
tain) '
Primer..ceecceccmccr e ew———— George B. Primer, Lancaster._._._____.... 26 ™ W S.B. Herein
War Eagle (Clark Mt} evcmcee.. Gilbert W, Douglass. . vvmccccccciacccnnnl cocwee 17N 13E S.B. Herein
Tulare County
Annie J. Nash, Camp Nélson, ........................................ 34 - 208 31E M.D. R26:439
and V. K. Porterville

1 Public land survey lines are not complete on the base map.
* The following abbreviations for Divislon of Mines publications in this column: R—Report of the State Mineraloglst; B—Bulletin. The number following the colon in such refer-
ences i5 the page number.
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“.veins.
Development is confined to quartz veins about 40 feet apart. A <k’

has been sunk on one of the parallel veins to a depth of 80 feet. On

636 CALIFORNIA JOURNAL OF MINES AND GEOLOGY Vil .

whether or not there had been any drifting on the vein. A short j.:.
to the west of the shaft the fault is mineralized entively by cal.:.
places being as much as 15 feet wide. To the east of the shaft the 11y,

bearing zone appears to pinch out entirely.

%

The vesicles of some of the basalt exposed at the surface near r.

shaft are filled with fluorspar.

Tvanpah Mountains Deposz't
is in the Ivanpah Mountains in sec. 8 (approximately), T. 14 N..
S. B. The prospeet is not likely to develop into a commercial ore l)ml\

The fluorspar is present in minute shears in a partly sericit.:.

The A. L. French fluorspar iy .

Ll

quartz monzonite porphyry, and wholly or partly 1eplaees many of ¢

phenocrysts of the rock. The fluorite is dark purple and is in slmrp
trast to the more subdued color of the country rock.

The mineralized area is irregular in shape, and is about 75 {-
across in its greatest dimension. The deposit has been explored by a s

trench and a discovery hole.

Beeause the fluorite content of the rock is low and the extent of & -

deposit small, little development work is likely to be undertaken.
Green Hornet Deposit.

Lucerne P.O. and 30 miles by road northeast of Vietorville. Mrs. 1.

Garvell, 2580 Lincoln Boulevard, San Bernardino, California, ix
owner.

Five parallel quartz veins 4 to 6 feet wide oceur in granite. The v
strike east and dip 80° 8. Fluorite occupies irrcgular lenses n the qh i

80-foot level a drift has been driven east 125 feet. About 100 feet #l
the drift a crosscut has been driven 40 feet north to intersect a pi
vein. In the east drift several small lenses of flnorspar about 10 fu-!

length were mined. It is estimated that there is on the dump about 2+

tons of ore reported to carry 40 percent CaFy, Ten tons of sorted ver
reported to carry 85 percent Cals and 12 percent silica. .

Live Oalk Mine.
inT. 14 N., R. 16 E., 8. B. It is about 14 miles southeast of Iv dnpdh

mine is owned by Dmlly R. Ball and the heirs of . II. Hunting ami I-

May Adams.
" The vein has a strike of N. 20° W. and dlps 75° 8. The footw.

~_ granite of Jurassic (?) age and the hanging wall is an alaskite dike
has intruded the granite and Cambrlan ( !) limestone. Several suu M

tite bodies have been formed between the limestone and alaskite it
Fluorspar is associated with quartz, pyrrhotite, pyrite, chade

- . rite, covellite, calcite, sphalerite, galena, and the secondary m'!

malachite 'md limonite. Some fluorite and sulfides are disseminated &
alaskite hanging wall and the gmmte footwall. Several smaller i~
striking N, 10° E. and dipping 75° B. are also mineralized.
The maximum width of the vein is about 12 feet. Zoning is pr omis
Fluorite and sulfides are concentrated near the vein w alls, and g
or quartz and fluorite, fill the central portion of the vein.

The Green Iornet deposit comprises i
claims situated in sees. 7 and 8, T. 6 N., R. 1 W., 16 miles northeast -

The Live Oak Mine is in the New York Mount.

i
;
I
4
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FLUORSPAR IN CALIFORNIA

ot
MLOGY Vol y £ J v
n. A sh The fluorite content of the ores at this property probably averages
short distar <out 40 pereent. It is impossible to estimate ore reserves as only several

f;r:}iv fbvl calcite : ;z‘}dl‘ed feet of development work has been done, It is likely, however,
art the fuor; ¢t acid-grade fluorite could be produced as a by-product of a flotation
i providing the sulfides in the ore would warrant the necessary instal-

he surface near v+, tion costs.
zh fluorspar d ! McKinney Deposit. This deposit comprises two claims on a low
3, T. 14 ﬁr)ali depes ¢ yge of hills a mile south of the Gold Belt mine, insec. 1, T.6 N, R. 1'W,,
s I i .1, 27 miles by road east of Vietorville, (;ahforma .

reial ore body. A quartz vein 6 feet wide oceurs in nxamte The vein strikes east and
a partly serieitir { ™ vertically. A 6-inch streak of purp]e and green fluorspar oceurs on
eplaces many of + i .\l of the vein, in 4 feet of quartz mixed with fluorspar. About a

arter-of a mile south is a parellel vein of quartz containing fluorspar.

and is in shmp eo,

. , twvelopment consists of a 10-foot shaft and an incline shaft 55 feet in
nd is about 75 f.- oth :
i explored by a sm. e !

/ Nipton Deposit. 'The Free Thinker, or Magna Number 1, fluorite §
wmd the extent of {f nimisin T. 28 S., R. 16 E., S, B., about 33 miles west of Nipton. It is F
: undertaken. i wned by IT. C. Moore of 1908‘ Rodney Drive, Los Angeles. g
lenosi o Country rock in the area is predominantly Auhean angen oneiss, é
lepostt comprises 1§y some Avehean quartzite is also exposed. Several small veins have |
6 miles northeast * 1 oxntored by euts and adits, and a small amount of fluorite from these 5
tetorville. Mrs. 1. 0 | \uvations has been stoek piled. |
o, California, is ¢ The largest of the exposed veins has a maximum width of about 18 g
. . . wches and was traced for about 40 feet along its strike. Most veins pinch
in granite, The veiv 1y gnorg distance along the strike, and it is likely that they behave 4
 lenses in the quar: “milarly in the direction of dip. The strike and dip of the veins vary
. ividely and do not appear to represent any clearly defined system.

0 feet apart. A Sh‘”ﬁ' Fluorite is associated with guartz, iron oxides, and earbonates of
h of 80 feet. Ont' pper, Much of the ore would meet metallurgical-grade specifications if
\bout 100 feet “}"‘f © iwere hand-sorted.
 Interseet a parti Tt is uplikely that any large tonnage of fluorspar could be developed
par about 10 fe‘;f ~ ! this property. However, a small amount of shipping-grade material
he dump about 2 g yydoubtedly he obtained by seleetive mining and hand-sorting.
tons of sorted ove »
lica. . i Primer Deposit.  The Primer deposit comprises three claims on the-
: ... tintheast slope of Shadow Mountain in the Silver Mountain mining
ew York Mounta: \tuct 8 miles northwest of Adelanto in see. 26, T.7N., R. 6 W, 8. B.

’[asﬁ’;’f Iyanpalg.ll woree B. Primer, Lancaster, California, is the owner.
- Hunting and 1+ Dlscontinuous stringers and poe kets of light green fluorite are as-
wiated with white, tmmp‘n ent caleite er \\tals in hvdrothelmal fissure

> S. The f(‘)pt\\':.li?‘ ~vinsin gray hmestone Some limonite and a small amount of quartz are
 alaskite dike 3 ; ~resent, The veins strike N. 5°-20° I, dip 45°-60° W., and range in size
. Several sm:}l *um seyeral inches to 4 feet in width.

nd alaskite d ']“ A shaft has been sunk on a fissure to a depth of 15 feet. A oO-foot open
, pyrite, ehaleol™ oy an 4 tvo trenches about 45 feet long complete the development work.
secondary nmh S

disseminated in® ° 1 Providence Mountain Deposzt The Philadelphia . ﬂumbpar claim
ral smaller fissur” \m the Providence Mountains, in T. 9 N, R. 13 E., 8. B. It is owned by

4, Oscar L. IToerner of Newbelry, Cahfonna
The deposit-consists of a single vein having a maximum width of

::hout 6 feet and an exposure of about 50 feet a101w the strike, There is

lized. L
oning is promine:
walls, and quai
ein.
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some reason to believe that it may be terminated by a fault and ),
tensions may be found.

The only fluorite observed ou‘mde the limits of the main veiy «,
a small gully just north of the end of the main mineralized zone. 1.,
gully a few small veinlets containing fluorite were found.

With the exception of a small amount of quartz gangue, the 1.
composed of nearly solid fluorite. The mineralized fissuve is localis.
a fine-grained granite which makes up part of an extensive gry
complex.

About 20 tons of 50 percent fluorite was on the dump early iy v
The fluorspar is of good grade and, if a sufficient tonnage of ore con
developed, the property might produce on a commercial basis

YR
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- erta mine, 116, 122
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