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ABSTRACT 

Fluorspar (flUorite) is a nonml'tallic industrial inineral of importance as a fl!lx 
n the open-hearth prncesg of mnnuf:lctllring stN!I, in making h~'drofllioric acid, and 

.n the ceramic iIHlustr;', A rclatircl.\· n'!W use of hyclrofluorie add is in the alkylation 
?nlCeSS for the manufacture of 100-oct:me gasolinf'. 'l'he small amount of fluorspar 
,nterruittently produced in Califol'llia has fallen far short of meeting tlte increasing 
Itmund. 

In the prl.'sf'nt l'tIHly 19 dcposits were inv('stig:lted and 13 are described as having 
~)me possibility of development; none were proclucin~ in early 1051. Deposits in which 
"late development work Ims IH'PI! clone include \\'arm Hpring' Canyon, Fluorspar 
firoup, Red Bluff, Afton Canyon, Green Hornet, Primer, Providence l\Iountain, and 
1:J~rk Mountain. 

Geologic study :lnd lIl:lpping of the Clark Mountain deposit, which W:lS being 
l~feloped in Jate In:;O. shows that t1norspar occnrs with sericite in r!'placemcnt veins 
··r tnrinble thickness along discontinuous 811('a1' zom's in dolomite, The friahle lIuorspar­
... ricite ore at tbis locality has some {'omml.'fcial possihility, particularly if the sericite 
proves to be 11 satisfactory substitute for ground mica. 

INTRODUCTION 

. Pure fluorspar (fluorite) is ('aTcium fluoride (Ca F 2 ) which con­
'IsIs of 51.1 perct'llt call'ium a11f1 4fUl pel'rent fluorine. Hal'cly, ]lOwever, 
·Ioes a body of flnorspar analyze more than fl!) pcrcrnt CaF2 , Because 
:I.lost commercial flnorspar deposits contain varying amounts of impuri­
tIt'S such as silica, calcite, alumina. and oxi(les of iron, and are commonly 
lolSOciated with barite. g'alcma and sphalerite, t.hc Oi.·C from the deposits 
!!Just be concentrated before shipping. --~U~II • JunIor lIrtnlng GeologIst, California DivIsion of Mines. ManuscrIpt submitted for 

u cation Apr!l1951. 
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. Minemlogy. Fluorite crystallizes in the isometric system, USllal: 

III the form of cubes, but some fluorite crystals are octahedrons ,_ 
dodecahedrons. Perfect octahedral (111) cleavage is characteristic, I 

crystalline varieties. '1'he mineral is number four on Mohs scale of hal: 
ness and has a specific gravity of 3.01 to 3.25. Compact varietips , ' 
fluorspar have a splintery fracture. 'rhe mineral displays a wiele r;lll', 

of colors, even within a single crystal. 'rhe most common colors ",. 
played are purple, white, green, and blue; but yellow, rose-red, crims,>!: 
red, violet-blue, sky-blue, brown, wine-yellow, and greenish-blue varicll', 
arc occasionally found. Red fluorite is rare. The cause of the color , 
fluorite has not been determined, but it is known that the color may I 
lUoq.ified by YUl'ious means, such as heat, X-rays, g'amma rays, uitl';, 
violet light, and pressure. 'I.'he color of fluorspar ordinarily is not n: 
indication 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 bIll, 
fluorescence in ultra-violet light. 

'1'lIe name fluorite is the one commonly found in works on mineraIo!:" 
and apparently is more or less confined by common usage to the ncar;; 
pure mineral. FluOl'spar, on the other hand, is the term used' allllo~: 
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FIOURE 1. Index map of part of southern California showing location of the Clark 
Mountain area. San Bernardino County. California. 
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,elusively in coillmercial practice. Early references to the mineral in 
'!l(' literature designated it "fluate of lime. " Common practice of miners 
:1 many districts is to call fluorite "spar." However, because this term 
'iav also apply to barite (heavy spar), feldspar, calcite (calc-spar), 
:q;sum, and even quartz, the term "spar" in reference to fluorspar is 
:ll be avoided. ' 

OCCUr1'cncc. Fluorspar is one of two commercially important fluo­
rine-bearing minerals; the other is cryolite, a sodium aluminum fluoride 
\"a3A1Fs), which contains 54.4 percent fluorine. The deposit of cryolite 

~t Ivigtut, Greenland, is the only one in the world where the mineral is 
:n'oduced on a commercial basis. 
. Almost without exception, commercial fluorspar deposits are asso­
,iated with faults or fault zones. The fluorspar may be present as a 
,imple filling of the fault zone, as a replacement of sedimentary strata 
ncar faults, as a filling of any solution cavities near faults, or as a residual 
,teposit resulting from the weathering of one or the first three types. 
1)1' the above mentioned types, the replacement of sedimcntary strata 
ilCcounts for the majority of all large deposits. This is particularly true 
uf fluorspar deposits developed in sedimentary beds rich in calcite, such 
as limestone, calcareous shale, and calcareous sandstone. 'rhat calcareous 
strata are especially susceptible to replacement by fluorspar is shown 
in the Illinois-Kentucky fluorspar district, where a series of sedimentary 
beds consisting of shales, sandstones, and limestones are broken in a 
number of places by faults mineralized with fluorspar. ,\There 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 .0£ sandstone or shale, many of the veins are narrow or pinch out 
Oltirely. 

Uses.! Fluorspar has a wide variety or 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 
basic open-hearth process. The second most important usc is in manufac­
turing hydrofluoric acid, and the third is its use by the ceramic industry. 
These three industries annually consume about 90 percent of all fluorspar 
produced. Additional quantities are consumed in making enamel, iron, 
ferro-alloys, primary aluminum and magnesium, cement, welding-rod 
toatings, and chemicals. One of the more important chemicals is uranium 
hexafluoride, used for the gaseous diffusion separation of the uranium iso­
topes UZ3 r. and U238 in the development of atomic energy. :M:iscellaneous 
nses not listed above require small percentages of the mineral. It is to be 
t'xpected 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 hydrofluoric 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° to 1387° C), 
lIpon its low viscosity when molten, and upon its ability to form eutectics 
so as to flux silica, calcium and barium sulfates, alumina, and other ma­
terials which are highly refractory. 'rhe formation of these eutectics re--1 Ladoo. R. B.. Fluorspar; Ils mining, milling, and utilization with a chapter on 
crYOlite: U. S. Bur. Mines Bull. 2-14. 1927. 
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suIts in an easily fusible and very fluid slag, which of course, is fh'sir:,\', 
Fluorspar also tends to volatilize or to form a slag with phospL<,c', 
sulfur, and other unwanted impurities in iron and other metals. ' , 

The amount of fluorspar used in each heat of the basir; oPt'Il.h":l'" 
furnace depends entirely upon the type 'of ore and contain Ad impli""', 
making up the charge. If the percentage of silica, alumina, au II ,:J: ' 
contained in the ore is hig'h, a large amount of fluorspar i;; neees,;;,n' , 
lower the melting point sufficiently to give fluidity to the sla:;. The m";'1 
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 P'.'iL 
in 1946. In 1949 the figure decreased slightly from the 1948 lcwi i\t, 

was 5.85 pounds per toilS. 'rhe general trelld upward in the qnanti:', , . 
fluorspar used per ton of steel during the past few years mar be indi,·;,·: I'.' 
of a lower grade of ore being used by the steel foundries. 'With the d"pL 

tion of the higher-grade Lake Superior iron ores this figure may Conti;l!:' 
its upward trend. 

Large quantities of fluorspar are consumed annually in the l)l'l'dw 
tion of hydrofluoric acid (IIF). In this process the finely ground min,'!".,' 
(80 to 100 mesh) is treated with sulfuric acid producing a reaction wili.' 
is essentially: 

CaF2 + 
(fluorite) 

H 2S04 

(sulfuric acid) 
2HF + 

(hydrofl uoric aciel) 
CaS04 

(calcium suliat" 

This reaction will take place at ordinary temperatures. but eOlll!l!t·!­
dissociation takes place only at temperatures aboyc 1:30" C. The oper,lli", 
is carried on in platillum or cast-iron retorts and the hydrofluoric a,'''' 
produced is distilled and collected in lead-lined containers filled wit' 
water. 

Hydrofluoric acid is used for etching glass and in manufactul'in;' 
fluorine chemicals, hydrofluosiIieic aeid (H2SiFOo), which is USt,d i;; 
making fluosilicates such as magnesium silicofluoride (l\IgSiF,;), an i! 
greelient of concrete hardeners. Additional uses of hydrofluorit> ill:· 

hydrofluosilieic acid arc in making sodium fluoride (XaF), whil'h is 11". 

in ceramics, as a food preservatiYe, as an Ilntiseptic, as an C1ntifern:"!lt., 
tive in alcohol distilleries, and as a wood preservative; sodium silif'll~!II" 
ride (Na2SiF'G), which is used in ceramics and in medicine. and is a ,I!; 
stitute for oxalic acid for certain bleaching- purposes; calcium sili(',)ril!' 
ride (CaSiF G), used principally in ccramics; bari Hill fluoride (13:\ Fe 
used ill enamels, ill embalming fluids, and as an antiseptic; and pota"'ili 
fluoride (KF), used in etching glass amI as a wood prescl'YlltiYe. A 1:,'11. 

developed use for hydrofluoric acid is in the production of sYlltht'!t" .,' 
ganic compounds of fluorine and chlorine sold uIHler the trade lHlm,' • : 

"Freon." These gases are used ml rl'irigerants in household and ,'\1: 
mercial refrigerating systems, in air-conditioning units, and as soh~'"'' 
and propcllants for insectieid('s. ,.:\nother ncw w;e for hydrMinoric :h"'! 
the alkylation process for manufacturing lOO-octane gasoline. This pr 
cess opens up a very large field whieh is dependent upon a Ian";' ;ll: 

steady production of fluorspar. Decanse fluorine will substitute !r:"" 
with many of the elements ill org-anic l'omponllds, many new and sta~t'l! , 
developments lllay bc expeeted in the next few years; althoug-h subs~::\lI' 
may be found for fluorspar in some of its present uses, the outlook f"f t: 
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'nrc is exceedingly bright and the annual consumption may be ex­
.ctt'll to increase considerably. . 

'rhe glass industry, which annually consumes the third greatest 
';/JlJnt of fluorspar, requires it in manufacturing opal or opaque white 

.. \ss and colored or cathedral glass. Light opal glass is used for vases, 
. '.lis, and other ornamental glassware. A denser variety of opal glass il> 
'iiI for making so-called ointment pots, snch as cosmetic and food jars 
:.\ bottles. The dense opal glass is also used for electric light shades and 
;.bes and architectural panels and slabl>. Cathedral glass, as itl> name 
,mid suggest, is commonly used for church windows and other decOl'a­
. n' panels. Small quantities of fluorspar arc consumed in the production 
.. enamels; the mineral serves as a flux and as a secondary opacifying 

:;t'Ilt. The yalue of fluorspar in the manufacturing' of glass products 
'pends upon the crystallization of fluorides in the glass, giving a milky 
: opalescent effect. 

JI-in£ng Methocls.2 Because the geological occurrence of fluorspar 
, little different from the occurrencc of any of the metallic ores, the 
;dhods of mining arc essentially the same. '1'he operating mines in the 

"nited States may he divided into three main types depending on the 
tining methods employed. '1'hese are: (1) open-cut mining, (2) drift 

::lll tunnel mining, and (3) shaft mining. Of thc thrce, the last, or mines 
,It'lled by shafts, is by far the most important. 

Mining fluorspar in open cuts is feasible only where the ore consists 
:' residual f>;ravel and lump fluorspar in a matrix of loose sand and day. 

:)"]1osits of this nature nlUst be of wide areal exbmt brcause operations 
.;Ilally cannot be carried on suceessfully at depths much greater than 
'J) feet. Such milling practiee must be carried out with extreme care, as 
t may become necessary later to sink a shaft, and careless open-cut 

-lining could easily make future shaft sinking impossible, or possible 
lily at great expense. 

Bedded fluorspar deposits which lie at a grcatcr elevation than the 
'lIrroul1ding country can be exploited advantageously by drifting'. This 
'ype of mining lIaS many advantages, the principal ones being that no 
"listing is required, and often no pumping' is necessary. Fluorspar veins 
':iat dip at a steep angle and are in a region of ruggcd topograpllY are also 
il:lCnable to mining by drifts. Bedded fluorspar deposits are generally 
;lIned by a modified room-anLl-pillar system, such al> is sometimes used in 
'oal mining. 
. Deposits which are opened by shafts constitute the majority of the 

'nllle~ in the United Statrs. '1'he mines differ gTeatly in size, production, 
IOl'lnng methods, efficiency of operation, and in other ways. Once the 
·haft is sunk, drifts are driven and the ore is removed by one of the com­
":on methods of stoping. 

M-ilbing. 3 The methods employed in the concentration or milling 
,f fluorspar depend on the nature and quantity of the impurities present 
!l the ore and on the type of ore being' treated. 'rhe impurities whieh may 

.. " ~resent in any given ore may be elassified as either c1iluents or harm­
nhmpurities. Diluents constitute minerals present in the ore whieh have 

,'0 harmful effects in the pro(~ess for which the fiurospar is to be utilized; 
armful impurities have an injurious effect in the process for which the --'Ladoo, H. B., 01). cit. 

• Ladoo, H" B., op. cit. 
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fluorspar is to be used and should be removed entirely or reduced t" ! 

very low percentage. . 
The common diluents are calcite or any form of calcium carbo!;,. 

silica in any form, silicates and alumina-silicates (particularly fcld~pa,. 
granite, slate, shale, sandstone, sand, clay, and other types of 'raIl I', 

Although these materials do not have harmful effects in the Uses to wi: 
the fluorspar is put, they nevertheless require fluxing. '1'11erefore, P'·I.: 
ties are imposed for their presence in the fluorspar concentrate. T 
penalty for the common impurity, silica, is calculated on the follo\\I' 
basis: percentage fluorspar minus 2.5 times the percentage silica = t 
effective fluorspar content. For example, a concentrate containing 
percent fluorspar and 3 percent silica would haye an effective t1uor'i' 
content of 89.5 percent (97% - 2.5 X 3% = 89.5%). All fluorspar :. 
purchased on the basis of effective fluorspar content. 

The harmful impurities are generally considered to be barite, galt'!::. 
sphalerite, pyrite, all other sulfides and sulfates, all other lead awl zi,. 
minerals; and all iron compounds (iron produces an undesirable co},,: 
.in glass and enamel). 

The methods used. in concentrating fluorspar ores are depend,,!' 
upon the type and physical characteristics of the impurities. The ores 11::::. 
be classified in three broad groups which cover the great majority ,e 
deposits. The groups are arbitrary and are based on the type of gan"l: 
associated with the fluorspar. 'I'hey are: (1) residual and/or disill!! 
gratcd ores in which the adulterants are chifly sand and clay; (2) llla~,i\·· 
crystalline orcs in which the gangue may be separated easily from t!· 
fluorspar; and (3) mixed orcs in which the fluorspar is intimately as",,· 
cia ted with other vein materials or with the country rock. 

Ores belong-ing to the first group arc concentrated without ll111"; 

difficulty by washing away the admixed saud and clay. A low grade or. 
of this type may generally he concentrated to a high-grade product at, 
minimum cost. '1'he ores in the second group are more difficult to eonet'l: 
trate, but a high-grade product may sometimes be obtained by hand-sol': 
ing. If additional or cliil'erent treatment is required, good results are pt: 
taincd by jigging. By this process, ores containing as little as 50 perl"'Il' 
fluorspar may be concentrated into a product of good grade with,,!;: 
employing flotation if the principal gangue mineral is calcite. If the prjl 

cipal gangue mineral is quartz, however, a higher percentage of fiuorsp;I' 
is required to mcet specifications. 

Ores in the third gronp are usually difficult to concentrate. Ther r~)n 
sist of intimate mixtures of fluorspar and silica, silicates, galena, bal'll< 
sphalerite, and other minerals, and require flotation to accomplish .\ 
satisfactory separation. The concentration of these ores has been ('," 
llomically feasible for only a few years, but an ore containing hig-h P"I" 
centages of galena, sphalerite, lwd fluorite mny now be treated so rh.,: 
the concentrates of each of the three minerals will meet the minimlllll r 
quirements of most buycrs. '1'he llse of flotation nwthods to concelll r:i : 

fluorspar ores may allow the profitable mining of deposits which ,"'-,'r 
previously considered to be too low grade. 'fo illustrate, ores contaIllln: 
as little as 50 percent fluorspar and as much as 50 percent silica may J:"'; 
be concentrated to produce fluorspar of acid grade (07% efrective l:al': . 
The discovery of better flotation reagcnts will undoubtedly result IJl t I., 

'i. 4] 
! 
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:"lIntain about 35 miles northi:;:,.'! IIi' 
" , , 

,'lInty California. The Ivanpa:.. '!!la( 
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;ater level. Some of the residents ~"'H'l 
,ater ~o operate a small mill. .' I,,! I 

Dr. D. P. Hewett of the Ljlll!:,.·il 

:ued the regional geology fO.r the ',\ r: ,d 

II'. Adolph Pabst of the t:'l1lversl::' '; 
:ne to the preparation of X-ra:):, 
:In regardin 0' the mineralr!gy ~f. ' 

\\,ucrs of the
O 

fluorspar claIJ1l~ III :, 

\tremely helpful and coopel:atIYt" :; 
Five weeks were spent Jl1 ~h.:;; .. 

':lOl'Spar deposits. Two ,~'e('ks Il::"" 
'~')al geology and preparing a. P·::· .. 
,.jljitional 3 weeks were spent III ,.' . 

; bich time the mineralized area \\'.l' 
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t;I\' to handle ores with smaller percentages of fluorspar and higher 
ti ,:~t';ltages of impurities. 

The improvements which have been made in the treatment of fluor­
\~ ores are indeed comforting to producers in California; althour;h the 
',; bas several deposits ,,,hich show promise, all of them are rel;;tivel.'T 
.,:rrade ores containing high percentages of silica. The inability to 
,~lltrate these ores economically has hindered possible development 

!iie i1uorspar industry in the state. 

MINES AND PROSPECTS 

Clark Mountain Deposits 

'1'he Clark J\{ountain fluorspar area is on the north side of Clark 
:!utain, about 35 miles northeast of the town of Baker, San Bernardino 
allty, California. The Ivanpah quadrangle, scale 1,1250,000, is the only 

,>ii!raphic map available for the area at the present time. 
The Clark Mountain fluorspar area is easily aceessiLle by ullill:proved 

,Ids which join U. S. Highway 466 near Valley Wells Station. Except 
; light winter snows and occasional heavy rains, which, at times, leaye 
, roads in poor condition for a few hours or days, the area is accessible 
:ougllOUt the year. 

Clark Mountain, one of the highest peaks in the Ivanpah quadrangle, 
~3 an elevation of 7,903 feet. The fluorspar-bearing area, however, is 
: a lower eleyation on the north side of the mountain. The ve:!~tation 
, the area is sparse and characteristic of arid regions; there are numerous 
.. all stands of scrub pine and a few willows. Hains and snow are com­

:CHI during the winter months, but few al'e of 10llg' duration. Cloudbursts 
;~ especially COlllmon to the area during the summer months, and it is 
~l'ly that much of the present topography has been carved by these 
rrential raius. 

The only streams in the area are intermittent, resulting from melting 
':O\\'s or heavy rains, and none flows for more than a few days at a time. 

f "'reral small springs in the top parts of the mountain flow continually 
L :it quickly pass into the yalley wash. 
! Persons ,living ill thc area arc dependcnt upon a well at the site of 
: :~;" old ColluseuJIl mine camp for their ,vater supply, and according. to 
[i;"il' report all of their needs IHlve been snpplied ,vithout lowering the 

'ater level. Some of the residents bclieve the well could supply sufficient 
\ ,Iter to operate It small mill. 

Dl'. D. F. Hewett of the United States Geological Survey kindly out­
e :int'd the regional geology for the writers before the.fleld work was begun. 
: Jr. Adolph Pabst of the univer::;ity of California generously donated his 

':me to the preparation of X-ray diffraction patterns. Discussions with 
;m regarding the mineralogy of the ores were very helpful. To the 
',illrI'S of the fluorspar claims in the Clark :Mountain area who \H:,re 
\lremely helpful and cooperative, the authors express their gratitude. 
, 1<'ive weeks were spent in the field studying the m'eal geoL'gy and 
:::nl'spar deposits. Two 'weeks in March 1950 were spent stud:,-ing the 
;~"~l geology and preparing a plane table map of part of the ,1rea. An 
"!',htionul 3 weeks were spent in the field in ~far and ~Tunc 1950, during 
',belt time the mineralized area was studied in detail. Considerable time 
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FIGURE 2. Areal geologic map of Clark Mountain fluorspar area. 

was devoted to laboratory work, and numerous samples of ore and eoulllr.' 
rock were cxamined by means of the petrographic microscope. 

Geology 

(

Three stratigraphic units were recognized and mapped in the com" 
of this study. They are (1) the Arehean complex which is compo,': 
largely of granitic rocks, quartzite, gneiss, and schist; (2) the lin ll ,: 

springs dolomite of Cambrian age which is composed of magnesian lilli' 
stones and dolomites; and (3) the Prospect Mountain quartzite of Caw 
brian age which, in this area, is predominantly a medium-grai\ll' 
quartzite. 

. Two major faults traverse the area and account for the iutell' 
brecciation and minor faulting which is prevalent in the rocks of t1 
locality. One fault, the westward-dipping Clark Mountain normal 1',:,:1' 
places Archean rocks in contact with thc Goodsprings dolomite .. 1.,: ' 
fault trends through the area in a direction about 20° west of north. I! 
other major fault, about 2 miles to the w('st, is the Mesquite thrnst, t: . 
t:t:ace of which n('arly parallels the traee of the Clark l\Iountain 1',~lIi: 
The Prospect l\Iountain quartzite has been thrust oyer the Goodsprlll,::' 
dolomite along the westward-dipping plane of the Mesquite thrust. j., 

cause of minor faulting and extreme brecciation accompanying th," 

'" 

~ 
J 
I 
f 

i 
f 
l 

f 
! 
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'jot' faults, the stratigraphic rclat 
,'. Ulade to subdivide the major str::l 

. " ,i1'chean Rocks. The Archean r, 
','11. On the west they are limitctl L:\ 
,n" which they have been brong-Ii t 
i,)~lite. The only recognizable s('dii;' 
" quartzites .which are most eom,mil 
Irk Mountam fault. The quartzil "~ 
"laces and on weathered suriae(', ; 
,many places bedding i~ we!l di'tiil! 
, ()ther places. The gram SIze r:!11I 
'.ilimeters, but in many plael's I h,· 
'Illcrates in which individual pphh!.~ 
:artzite is eomposed almost entirt'i,1 
::!Ount of feldspar and magnetit(, :\1 

,,'netite has been altered in lar!.;,' I: 
",~ Bedding-plane joi.nts are .<'Olllltl 

illt numerous other fractures 111 t Ii" 
;' massive, blocky outcrops. . 

The bulk of the Archean lS (',! 

',iefly granitic in composition-:11lt! 
"lresentative of more than Olle g'(" 

I d .' 1 ,ying a well define gneIsSIC or :-;(' " 
":" older group, whereas the l'lwl,·; 

, ., unld be assigned a younger age a II ' 

f One of the more noticeable rea;, 

I ill this area is the predominance ui' !i 

~f' 
,f rock a characteristic pink color. (! 

,lllite, muscovite, and biotite. Th, 
. ;"lIlinantly biotite-quartz-plag'io(,hi 

~ ,intruded in many places by Sill:"! 

! ",lion. 'rhese internlediate and hH" 
1 :,'sistaut to erosion than the ),(,,! 'J, I 'tieaUy mark the presence of :-;ad, it': 
I Goodsprings Dolomite. 'fit,' j 

'ribecl in detail by Hewett 4 jJl i; 
hmpah quadrangles. . ; 

I 

The Goodsprings formatlO11 I":" 
,ists of a northwest-trending bcli I .; 
'ilia fault and on the west hy 11,' 
:.mlting h~ve brecciated and de 1"<, r: ,1 

::i~ produced a mass of sI:1all <Ind. J ' 

:'''nnation in O'cneral wlurlt (,I'll' 

ther oblique "'to the Clark .\1(\\:1 ': 
.1'(, to be found all through tbl' " 1 

: "ady all mineralized porti(lll~ ,,: 
:',mlting suggests selective rep1:l ': 
-- • tl~)J",\\~:i 
... 'Hewett. D. F., Geology:"1 .. , t:'.: '1 

», Cleol. Survey Prof. Pal'e! 1 ti". 
'::d Nevada (in preparation). 

I 
1 
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-------~. , f ,dorfauIts, the ~t~atigraphic. relation.ships 3;re co?fused and no attempt 
i "" made to subdIvIde the maJor stratigraphIC umts. 

4000 un -
)rspar area. 

i Archean Rocks. '1'he Archean rocks are in the eastern part of the 
f ,,('a. On the west they are limited by the Clark :lVIountain normal fault, 
f ,: ,ng which they have been brought into contact with the Goodsprings 
~ ',!,)lnite. The only recognizable sedimentary units of the Archean rock'> 
, ,'" quartzites which are most commonly exposed along the trace of the 

'irk Mountain fault. The quartzites are white to light brown on fresh 
,:rfaces and on weathered slU'faces 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 
:liimeters, but in many places the qnartzite grades into pebble con­

",merates in which individual pebbles may reach ~ inch in diameter. The 
. ;al'tzite is composed almost entirely of quartz and chert grains. A small 
";Wllllt of feldspar and magnetite are present in the quartzite and the 
:l;;'lletite has been altered in large part to limonite. 

Bedding-plane joints are common in the quartzites, and coupled 
:th numerous other fractures in the rock, tend to promote the formation 
: massive, blocky outcrops. 

The bulk of the Archean is composed of an intrusive complex­
.liiefly granitic in composition-and schists and g-neisses, which may be 
,"presentative of more than one geologic period. If this is true, the rocks 
i:;\\'ing a well defined gneissic or schistose structnre would be assigned to 
:be older group, whereas the rocks devoid of obvious linear elements I \\unld be assigned a younger age and may not be ,Archean. 

lOne of the more noticeaLle features of the non-linear intrusive rocks i in this area is the predominance of microcline which gives to large areas 
i "frock a characteristic pink color. Other minerals in the rock are quartz, 
f ,,!hite, muscovite, and biotite. The rocks considered Archean are pre­
I dvminantly biotite-quartz-plagioclasc s(~hists and gneisses. '1'he complex 
f :< intruded in many places by small dikes of diol'itic anel basaltic compo-

of ore and count 1': * ,ition. 'l'hese intermediate and basic dikes have evidently bcen much less 
l'oscope. I~ i'o';;istant to erosion than the rest of the scries becaus~ they character­

pped in the eOIlI'~ 
I'hieh is compp"" 
it j (2) the (30(1,: 

If magnesian linl' 
quartzite of Call: 

medium-grain", 

t for the inteJl' 
the rocks of tl' 

:ain normal falli! 
gs dolomik '1'1 
vest of north. 'I'i 
squite thrust. t i 
Mouutain Lltti! 
the Goodsprill:' 

quite thrust. j;, 
)mpanying th," 

~ i:;tieally mark the presence of saddles and small gullies. 

• ~ Goodsprings Dolomite. TJle Goodsprings dolomite has bcen de-
't!'ibed in detail by Hewett 4 in his reports on the Goodsprings and 
lranpah quadrangles. 
. The Goodsprings formation exposed in the Clark ]\.fonntain area con­

'Ists of a northwest-trending belt bounded on the cast by the Clark lVIoun­
~aill fault, and on the west by the Mesquite thrust. 'rile stresses during 
:anlting have brecciated and deformed the formation. The shearing action 
l.las produced a mass of small and medium-sized fanlts in the Good~prillg's 
11)l'1llation in general which constitute two systems, one parallel and the 
"ther oblique to the Clark Mountain fault. T.1al'g'e zones of brecciation 
iirt' to be found all through the formation in this area. The tendency for 
:i<'arly all mineralized portions of shears to be sharply delimited by cross 
talllting suggests selective replacement of dolomite within the confines -' ,. , • Hewett, D. F., Geology and ore deposits of the Goodsprings quaflrangle, Nevada: 

. ',;;',;eol. Survey Prof. Paper 162, 1931. Geology of the Ivanpah quadrang'le, Califurnia 
j ", .,evada (In preparation). 

i , 
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FIGURE 3. Geologic sketch map of DonglaBs No.1 fluorspar prospect, Clark 
Monntain. San Bernardino County, California. 
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of the cross faults, especially because offset segments of the veins calln ' 
be traced. 

Both field and laboratory tests have shown that the Goodsprin. 
formation in this arca is eomI;oscd almost entirely of dolomite and hi!: 
magncsian limestone. ::\108t of the formation is fine- to medium-grail!' 
bnt along some shear zones sufficient reer:'stallization has taken plan' 
produce a very coarse-grained rock. TIlC color ranges 'from ncarly \\,1:, 

to dark smoky gray; most of the formation is medium-g'ray. . 
At only one place in t.he area was anything fOllnd that coultl :. 

identified as organic remains, and presen-atioll was so poor that they \1',':­

of no assistance in age determination. 

PrOSlJect jJ[ onntain Quartzite. 'rhe Prospect Mountain quartz:" 
is exposed in the western part of the area. On the east it is limited by t 
Mesqnite thrust fault along which the formation has been thrust 0\" 

the Goodsprings dolomite. 
'1'1Ie quartzite in this locality is typically medinm- to coarse-grai,lll\' 

A dark brown color on weathered surfaccs is caused by iron ox·ides. ~l)!: 

I
· "'X' to muscovite. It is not tak, P:"flld~ 

;,nclusions as to the r:llcmic;1, ~ f'c::'1 i)()~ 
l..ntification, except tLlt the ('orr. -, ,~i t I 

~ ':It.itle "i;:l1. a musc~vit: sh:uct~~re,; ~!.)'! 
~ ·.\!!'ie chemIcal. tesb illc:ie III Lee I ,\ ISI~ 
i lith Dr. Pabsts conclu .. :ons. . 
I Some of tl1e Clark :'fonnt.3in,'" I 
• rOIffi limonite. The OL~: other mi::.'r;tl~ 

t in small veinlets-an·: blue a::c.d : .... ,'I·n I 
The ore has been "rbitra:::-ily '::I""! 

"'hirtose, and friable . ..1 sl1bt:~,t'. -,:;l"'~ 
Ire intermediate bet'i\e-:u the, r-as",';,' :Ill 

J The mas~iye type: .. a t0l1";21. i"~lJ':1 I dlllC·st enti:-ely of st>ric-:re an~~,~uc'il" 'j 
1> :,)\\": the mmeral occur;; as Ve!Let~ lnd I 
I ft i, probably a replac'-:ment .: f t~, "''1'1 
i lnd the difficulty of bre."king' tl=~.:: £:-::';":1'1 
i !onot make these ores :o.menab_::}:. ':'1:'; 
, The schistose ores are t:r'[:J1e-=. D.\ t 
i 'Iwperty, whid! ay",ra£:"s bet,,~'en ":'j :II! 
I :',)liation that paral1els the trf'~(l . : tlJ,~ 
~ 1 • .,p -, ',j' , 
i post-mineral I:lOvemen, a onf! i.~~ , .... , 

E l')'''~ ~"l" ., ,., .1 i\r~s also, un ;"e maSSFe olC~. --' ~ ': .. :' 
~ :lre ~tained brown hy :;=teratIc"l 0: .': ,I! 
t P13i'$iYe orcs. the inti:::late a~,O,()(',: ':"Ii 
J ,,·hi-siose ores presents 'C'roblrr.::. '" (: 
!lr,,;: could be snccessfl:]Y tre;l,~:-(l .. 
r TL" increased tenor 0: the sC:-,>t 
! ft'asrble for such treatI::.:,nt tlw:1 w 
i The friable ores, eI'Dosed ~';; fl, .:'£ 
i in the way of mineraIs:rher th:-;n.: 
! po~d of a very white, :riahlc ~,:cn 
I purple fluorit~, with w:'il'h is ~~"': 
i "r(, may f'ont-lin as m',:ch as . ,,1 , 

, t~!!rate u; water, the s:'l'icite f:.T1~ ,~"i 
"til 

i tl) the bottom. The fiu(':-"pal' \I' '. :," 

! [ll'l't:entage of fluorite :han 1r,.~" 
i (10 percen't. These I)res "ou1<1 1>':" 
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allization has taken ~lan' , 
)1' ranges from nearly ",hi: 
; medium-g'ray. 
rthing found that eOllltl ). 
'll was so poor that they \1',':' 

rospect Mountain quartzi~' 
1 the east it is limited b:' ti 
lation has been thrust 0\'1: 

. medium- to eoarse-graill!":. 
caused by iron ox·idt's. 8,ll: 
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I 
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,'lIs are stained so heavily they have a color approaching black, whereas 
!ill'l'S which are nearly iron-free approach a creamy or whitish color. 

Many of the beds contain a high percentage of magnetite which, in 
.Irt, may have been altered to limonite. With the exception of magnetite 
(' quartzite is composed almost entirely of quartz grains. 

I!ineralogy and Description of the Ores 

The fluorspar ores of the Clark Mountain area are unique in that \ 
!ll'V are composed predominantly of two minerals: fluorite and sericite. / 
;lr:,Adolph Pabst of the University of California made X-ray diffraction 
:',ltterns of the sericite. He states: "The material is definitely a mica 
:/nse to muscovite. It is not talc, pyrophyllite, or a related material. No 
'\Ilclusions as to the chemical composition can be drawn from this 
.ientification, except that the composition must be snch as to be com­
,atible with a muscovite structure." Spectrographic analyses and quali­
:ative chemical tests made in thc Division of :Mines laboratory conform 
',rith Dr. Pabst's conclusions. 

Some of the Clark 'Mountain ores contain pyrite, which alters to\ 
'rown limonite. 'rhe only other minerals in the ore are quartz-much o~) 
:t ill small veinlets-and blue and green copper carbonates. 

The ore has been arbitrarily classified into three types-massive;'. 
"'liistose, and friable. A subtype, massive-friable, is used for ores that· 
,1I'e intermediate between the massive and friable types. ' 

'rhe massive type is a tough, compact, grayish-purple ore composed 
Ihllost entirely of sericite Hnd 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 
:llld the difficulty of breaking the fluorspar away from the sericite gangue 
,lo not make these orcs amenable to beneficiation except at excessive cost. 

, The schistose ores are typified by the ore at the Korfist Number 1 t property, whieh averages between 40 Ilnd GO percent fluorite. A distinCt 
i foliation that parallels tlle trend of the vein-apparently indicative of 
i post-mineral movement along' the fault-is characteristic of them. These 
i .)res also, unlike massive orcs, have a greater percentage of pyrite and 
f :lre stained brown hy alteration of pyrite to limonite. Although, like the 
i massive orer' the intimate association of fluorite and sericite in the 
! ,t>ltistose ores presents problems of beneficiation, it is probable that the 
~ ores could be snccessflllly treated by fine grinding' followed by flotation. 

The increased tenor of the schistose ores would make them much more 
fl'asible for s11ch treatment than would the massive ores. 

The friable ores, exposed in Douglass' Number 2 claim, contain little 
in the way of minrrals ot.hrr tllan fluorspar and sericite. The ores are com-

. i Posed of a very white, friable srricite in which are veins and pods of light 
t purple fluorite. with wIlieh is associated the massive type of f'ericite. The 
! ore may contain [If' much as 50 to 60 percent fluorspar and will clisir~­
\ leg-rate in water, the sericite forming a suspension the fluorspar settling 

t.) the bottom. The fluorspar which settles to the bott.om contains a higher 
P~rcentage of fluorite than massive ore, probably averllging more than 
~lO percent. TllPse ores would be amenable to the production of metallurgi­
"aI-grade fluorspar by a very simple beneficiation process. However, the 

j quantity of ore available is probably too small to warrant installation 
, of the necessary equipment. 

j , 
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r----"'(:------~--_;_-------------_..... I ii"! east of t~e ~haft are fiye pib. 
I 'lIar: 'fhe vem IS about 40 ~cc~ II:!. !" '1 
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country rock is Goodsprings dolomite 

I .\tl'l1sions of the ore by searchir.:: iii'" 

! :t wonld therefore appear that tL·: r'".! 
I lil'II, but additional developmcllt ',\.) r 1; 
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t· The ore body at the Dougla~s' ~ iI 

I 
(the dolomite underlying' a smail r:n 

.lIuge zone composed of brecciat.o,J ,,,:d i 
'h~ gouge i:> friable and ('an be (II;:: ,·.:i 

i ,pparently been an imperyiou~ b.ll"l'i·j 

"

"'lHlse the fluorspar is confined tn :1 . II 
. 1<1 the underlying dolomite, ASSOI·i:1 C", i i 

,i dolomite which have recrystalliz·.l t,: 
The Douglass' Number lore h·. \\ I 

t : .. et along the strike and is faulted "Iri .... I lIIpossible to tracc extensions be,·an,,· 

I 'lImt, but no ore was seen. The J:::l \!:1 
( 

'H)rt.h, howeyer, the thrust fault i, :1 

i I i,,'aring zone is about 10 feet, but it..; i,!" 
~ '. I ::ot anow much hope for the deYt'J"l'!''''1 
~ I The Douglass' Number 2 ore [I.,,].\, ! 

\ 
. 1 :he area. The ore has been exposeli by i'll \ 
. ;l'rtical fault. In one adit the or,' ,q""" , I :l!~orspar, bl:t i.n the other exposU!'I'" t.ilVl 

r(,lU, where It IS exposed, ranges I.,., "'. ·'.1 

Topogrophy ond geology by J.W.Cro,bym .mtains small horses of dolomite an,; 'k 
L-.;c::..:.:~~~=::.:..!..:':"":'::';';':~==--__________ '--:~-l ___ .l-_~ i :,1\'C not been replaced by the miIlt'r:d;, 

FIGURE 4. Geologic sketch map of Douglass No.2 fluorspar prospect, Clark i .ilId swells alollbfY the strike. The sh,·;:1' l<l 
lHountain, San Bernardino County, California. • 

The subtype of ore-massive-friable--is characterized by that at 1\ 

Douglass' Number 1 property. 'l'his type of ore is composed of bod i)" 
massive fluorspar-sericite. l\Tuch of this material will disintegratp : 
water, but 1I0t snffie~ently for beneficiation. 'rhe average tenor of tilt' ,,: 
is 50 to 60 percent fluorite, and like the schistose ore, it is probabl~" ;\IlI, . 
able to treatment by fine grinding and flotation, proyicling snfficieJl I , 

sen"es could be established to warrant the expense of installin~ :; 
necessary equipment. 

( Ore Deposits. The fluorspar deposits of the Clark Mountain ~r," 
I represent local replacement bodies along fissures in the Goodsprlf!cry 

\i. dolomite. Many of the fissures are mineralized to some extent as shp\\ 
/\ Qn the map (fig. 4), but very few warrant exploratory work. 
I \ At the Korfist Number 1. property an 85-foot shaft facing- ~"il' 

at a 60° incline has been completed. The top 50 feet is ill fluorspar. 'i" 
drifts, 011e 40 feet due west and the other 30 feet clue south, were driy 
at the 50-foot leyeI. Pluorspar was encountered in both drifts and till' , 
south drift was halted with dolomite on the footwall. Approximately 1" 

ian be traced for nearly a mile, bnr !'illj 

i :i:e northwestern eud of the fault. It·, \ i 
I ',Iill be found "'ith more extensiw d.v;! . , 

Conclusions. Fluorspar dl'p",it, ij 
'::idely separated and appear to hl'.h:. ;'1 
<mount of fluorspar can be obtalll(": .~ 
;"Ill(l-sorting. However, insuffici,'ll' ;.j 

',Iarrant the installation of a plant ;d . 

The abundance of serieite ill 1: 

,n'a may warrant further iln'est,i".('.: .. 
~:!ay be a satisfactory sub:>titute 1\)" :,'j 
:'al'ed by the grinding of scrap lIll," ., 'J 
,:,je fluorspar-sericite ore would lh' '~l 
,\'tluld prove to be a satisfactory,::! ' ,~ 
,,\lId be obtained as a by-prodlH'! at \ 

other D"'~ 

]. Warm Spring CanyOl~ ]), !,".: 
ii"posit comprisiufY four dallllS . \'.' • 

j .\lount~ins, 48 mil:S by road fl:Olll :-:1 

I 
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:,'t't east of the shaft are five pits, from 5 to 10 feet deep, exposing fluor­
::I<lr. '1'he vein is about 40 feet wide on the surface at this point. The 
:;,)l'fist ore body apparently is limited by faults within short distances in 
'Ith directions along the strike (pI. (17). Attempts have been made to trace 
.~teJ1sions of the ore by searching for float, but none has been founel. 
:t would t1Jerefore appear that the fluorspar ore is restricted to a small 
Irea, but additional development work is necessary before accnrate pre­
:idions 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 capped by a 
:uuge zone composed of brecciated and Fmgary dolomite. \rhere exposed, 
iht' gouge is friable and can be dug easily ,,,ith a pick. Howeyer, it has 
,pparently been an impervious barrier to the mineralizing solutions 
i"'l'anse the fluorspar is confined to the lo,n:r few inches of the gouge and 
:" the undcrlying dolomite. Associated with the ore are numerous horses 
,f dolomitc which have recrystallized to (·oarse-grained marble. 

The Douglass' Number lore body is exposed for approximately 200 
it'd along the strike and is faulted off on both enels. '1'0 the south it is 
.lIlpossible to trace extensions because of the thick valley wash. To the 
Ilorth, however, the thrust fault is ag'ain exposed in an upthrmYn seg­
'!lent, but no ore was seen. The maximum thickness of the tluol'spar­
!,,'aring zone is about 10 feet, but its limits, extending along the strike, do 
;;ut allow lllllch hope for the development of resel'\,(~s. 

The Douglass' Number 2 ore body is perhaps the most promising of 
:he area. The orc has bcen exposed by cuts at seyeral places along a nearly 
vt'rtical fault. In one adit the ore apparently contains 50 or GO percent 
:Illorspar, but ill the other exposures the fluorite content is much less. The 
rein, where it is exposed, ranges between .J: and 5 fcet in thickness. and 
.. 'mtains small horscs of dolomite and dolomitic breccia fragoments which 
f:are not bcen replaced by the mineralizing' solutions. The'vein pinches 
,\1\(1 swells alollg thc strike. The shear ZOlle in whieh the ore borlies occur 
"an be traced for nearly a mile, but thus far ore has onl~' been found at 
:hc northwestern end of the fault. It is possible that additional ore shoots 
will be found with more extensive cle,'clopment. 

Conclusions. Fluorspar deposits in the Clark l\Iountain area are 
'.,ide]y separated and appcar to be limited in size. It is likely that a small 
.,mount of fluorspar can be obtained by selectiyc mining followed by 
h:lIld-sorting. IIo\\,cver, insufficient fluorspar is in sight at present to . 
warrant the installation of a plant to concentrate the ore. 

The abundance of sericite in the ore bodies 'of the Clark Jlountain 
tr,'a may warrant further inycstigation. It is possible that this material 
':lay be a satisfaetory substitute for finely ground mica whil·h nr)w is pre­
i',arrd by the grinding of scrap museovite at consillerable eost. The fri­
>/111' fluorspar-sericite ore would be espccially suitable and if the material 
xuuld proye to be a satisfactory substitute· for ground miea, fluorspar 
quId be obtaincd as a by-product at yery little additional eost. 

Other Deposits 

" 1V arm Spring Canyon DC1)Osit. 'l'he 'Warm Spring Caltyon 
1 ~"posit,. compris~llg four claims, is on the east ~lope of the Panamint 
"I,nntams, 48 mdes hy road from ShoshOlie, A dnt road !tn'ns off from 

i 
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the Death Valley west road and rnns up ,Val'm Spring Can~'fll\ j, • 

lower adit of the mine. '1'he owner of the claims is Owen l\{ont~"n> 
Death V alley, California. 

Fluorite veins ranging in width from 1 foot to 10 feet arc ass,,,,, .' 
with quartz in pre-Cambrian (1) quartz-muscovite gnei>;s. 'I'll!' Ilii 
is apparently associated with shears trending in the same clireetillll !j, . 

-vein system (strike N. 40° E., dip 40°_60° N\V~). Minor cross-sh!'i1r-, 
also present, One vein is exposed for more than 400 feet on the SUr!. 

Three adits have been driven for a total length of about 700 fert. 
White Mountain Deposit. This deposit is about 14 milt,s \1 

northwest of Bishop in sec. 33, T. 6 S., R. 35 E., 1\1. D. It is O\\'I1<'d 

George A. :McAfee and Louie Stewart of Bigpine. '1'wo claim', ' 
Fluorite Number 1 and the Fluorite Number 2 have hcen filed. Tlll' ill: 
spar occurs in small fissures in limestone and as disseminated crys(;.I, 
several dikelike epidote tactite bodies present in the area. The sir 

of the fissures ranges from N. 10° E., to N. 40° E., the dip is USll:i 

vertical or nearly so. 
, ' 'J.'lw mineralized zones along the fissures are unusual and appl.':1l' tIl 
the result of pegmatitic emanations reacting \yith limestone. Thc' \" 
are banded. Ncar the wall rock there is a zone con>;isting of a fine-gT,iil 
mixture of quartz and fluorite. Next is a well-defined zone of coal" 
crystalline muscovite, composed of individual cleavage plates as m:: 
as I:} inches in diameter, averaging about it inch. Occnpying the ('!'li' 

,portion of the vein is very pure, dark purple fiuorite. 'l'he maximum \ri.; 
. of the fluorite in the center of the vein is scldom more than 3 inches. T 
border zones of quartz and fluorite are as much as 8 or 10 inches wi.' 

'J.'he largest vein in the area strikes N. 30° E. and dips 75° W, ! 
maximum width is about 2 feet, but it can not be traced for morc tl: 
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 (I 

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

Last Chance Canyon Deposit. This deposit is located in the El P,' 
:Mountains, in sec. 12 (approximately), '1'. 29 S., H. ;38 E., 1\I. n, T 
owners are Della Oet'braeht and R L. Meur who live neal' the del"" . 

Several vein lets are present in a shear zone about 8 inches ~\ i 
o· 'rhe shear zone strikes N. 55° E. and dips vertically. Country roek l' ," 'I 

J'-.F th' l' t . t h l't ] . t t tl 1 't t! e 'tH'II" I. PHO'l'Ol\II('IW( mAI'H OF. ,:1\ 'i,l:t" e Imme( Ia e area IS a me a-r yo Ie; a( Jaeen 0 lC f epOSI , ,Ie ',' • 'IIAI'''I', Photo showH fluor'lte (h,l.l< \'" I ' 
. rock has been hydrothermally altered producing a talcose and seJ'l":: ~ i, I'HOTOMICHOGHAl'll Oi' (I '\:'10) I 

rock '1'he fluorspar is multi-colored, red, green and white. ti. ;,~~:.;!~. t~~~~~~ ()~l(i~lfo~~r~'nf~I;,I:i~i::: ' ' 
N, 0 production is foreseen from this deposit. "LI:-m. Photo "hows /lu()rll~ (lJ~'''J;) i"iI" , 

linn in the ore. (;1'O~SNl !~~~~~\;.,. l'h;)(11 .. ' ~-

Fl1W1'Spa1' GJ'onp Deposit. The Fluorspar Group compri~H's ti' 1 l'Ull<1LAHH NO.1 PHO{'h (Wh lte ), ,', 

claims situated on the north end of the PalC'1l Mountains, 1 mile SOil; j 
west of Packard 's -Well, in sec. 4, T. 3 S., R.. 18 E., S. B., 18 Illiles !l(lr:' ! 
west of Midlal1(1. Owners are IJouis Favret and h II, Haines, Blyt: ii. 
California, and N. A. Anderson, Pasadena, California. 
. The country rock is mOl1ZOI1 ito. 'l'lw fluol'ite-lH'aring vein, 5 feet _I' 

width, stdkes N. 650 E. and dips 45 ON. White, «"ecu, and pmple flnor'!' . 

. 
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I. PHO'l'O~IIClto<:HAl'H OF ORN FROM AIU;;A NC)[(TIIW1';ST {lI<' KOHFIHT 
"':IlAli'T. Photo .show~ fluorite (hlac}\.) hlpbs in gang-uc of Berieite (white). Cl'OHSP(] llicohL 

f II. PHOTO~lICHOUHAl'lI (W U[U~ FHO.\l Alll';A NOltTHWEHT OF KOIUo'IWf' 
~ ~HAFT. Photo "hoWH fluorite (hl:l<'k) 1>0ull<le<1 hy r"crYHlalliz(,d "ericite (whitp). 
~ • r"""e<l nicolH. e. l'HOTO.\lICHOUHAPII 0[" oln; FIlOM EOItFIH'l"S ~rAl:-; 101-i t:L[~IiJ. Photo Hho\\'~ fluorite (hlacl<) assoeiatpti with sericite (whit~). ~oh~ thp Hnea-
• !'on in the ore. CroHHP,l nieol". D, 1'1IO'f'():\lICH()( 1ltAl'H 0[,' OIU'; FHO.\I 'l'H I'; 
• L>UUllLASS NO.1 l'HOI'J';HTY. Photo ~ho\\,H fluor/t,· (black) "H"ocialt'<i with ""riei!e I (whil,,). CroHHt'u IlieolH. 

l8 E., S. B., 18 miles l11'r: t 
and fl. II. Raines, BI.I"t! I 
~alifornia. ' 
,rite-bearing vein, 5 feet· ~ 
green, and pmpl, fino"!' I 
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VEIN FLUORSPAR FROM THE BIG HORN NUMBER 9 CLAIM 
Afton Canyon area, San Bernardino County. Fluorite (F) is coarsply crystalline, I;'reen In 
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FLUORSPAR (I~) IN ANDESITJ~ BHECCIA 
From A fton ~(lny"n nrp", Ann n""l1nr(llno County, Apnle I" full !:llze. 
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J ,\ with malachite, azurite, eall.~tO, al I [)Cyelopment eonsi~ts of a.n O~fOn d 
I ,j feet wide. I 
I Red Bluff Deposit. This dE'~'sit d 
I. No.1 tf) No.7, and Luck, .Jay • 
\i~ Maria ;-,I?untains, in see. 27. T:;; 
j '!lCast of :'Illdland. I 
t A series of roughly parallel --eill~ 
, ,:nis~chi"t. The yeins strLl;:e:\ .. ')0' I 
! :l18 lllches to 3 feet. Deyelop~ellt (j 

it sunk to a depth or 30 fed ....... :lis sl 
! ,t.40 feet in length and 2 to 4- :'oet ii 
I .;jngs there is a trench 50 ieet ~ \('11 
! ·lIorspar. ",\.t a higLer ele .. ati.::. a ~ 
i 'ret on a ,ein which strikes:\ :3()' i 
~ ~ \ is 2 to -1 feet. Here there is E:.'-o.) a , 
lOne humlred and thirty to:..; of , 
I oped to Torrance . ..'.naly;is SL ",·ed. 
f-. k: percent CaO, :2.25 percent £.:1)3, I 
{ Afton C'Jnyon Deposit. Tb ~\.ftd 
4 ;.and 7, T. 10 N .. R. 6 E., and ;0;":. ;~, j 

l,s south of Afton, a station 0:::' rill'; 
I!. Two fluorspar-bearing Z':'lle, l.re \1 
. J other b,- about F miles. Tl.~ rir"j 
i 'r. by Or~ E. Whitlock, tbe :::'l.ll1t' ! 

i :nber 9. It is likely tilat otber :~;1i!li~ 
t'arently long since been clestl': :;el1.: 
I The fluorspar occurs in Yt2S ai 
f'a\t;- The attitude or the ,eiL~ is " 
'\'strike X. 70° E. and dip ye:-;-:~alll 

:lCS in width. Quartz, cal(:ite. ~wd I 

:1'ra~.Apparently the fluors-;-.lf \\.~ 
.t characteristically occupies ~:>, ('I" 

,r occurs in a zone ,1bout ~ n~:' \1 ij 
sin:?le yell is extensive (),e! ell.": 
iCy for the veins to form en e:::'elll~ 
'.tinuous throughout the zOl1'. II' i 
,lertaken in this area, it is lik::: t hj 

stripping l'peration. ~::, I j 
would support su~h an entt~-.l'i':j 
Fluorsnar has be<'n pl'(,d lh"'l ;l q 

!he aboy; area. A shaft wa'; ~' ..... , t'i 
:ieh strikes S. &0° E., dip;; y::"il'a\ 
cl, The tonnage of fluorspar p'!' ':ll"~ 
" not known. Fluor:te is in a C' "c:l~ 
rtion of the minernlized f~su·:·: l:.I'~ 

,erea.'> the eastern l)\.lrtion lw" 1 h:
1
' 

andesite. The W1'i1<'rs were r:t nil 

&-3Q06i 
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FLUORSPAR IN CAUFORNIA 

~rs in bunches and is disseminatcd in the gangue, intimately asso­
',,\ with malachite, azurite, calcitc, and quartz. 
, ()6elopment consists of an open cut 100 feet in length, 5 feet deep, 
, 5 feet wide. 

Ked BlnfJ Deposit. This deposit comprises 8 claims located as Red 
'f No.1 to No.7, and Lucky Day, situated on the east slope of the 

.le Maria Mountains, in sec. 27, T. 3 S., R. 20 E., S. B., about 3i miles 
"ill'ast of Midland. 
A series of roughly paraneLyeins-ofjhl()rsp'aL.oc~!US ilL quartzite 

;wjca schist. 'l'he veins strikc N. 50° ,V., dip 75° N., and range in width 
~l 18 !ilches to 3 feet. Development on the Red Bluff vein consists of a 
,:r sunk to a depth of 30 feet. This shaft developed a lens of fluorspar 
It 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 
'llorspar. At a higher elevation, a shaft has been sunk to a depth of 
!eet on a vein which strikes N. 30° ,V. and dips 70° E. Width of the 
1 is 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 
Jped to rrorrance. Analysis showed 87 percent OaF!.!, 4 percent Si02, 

,: percent CaO, 2.25 percent Ab03, and 0.15 percent Fe203. 

Afton Canyon Deposit. 'l'he Afton Canyon fluorspar area is in secs. 
i, and 7, rr. 10 N., R. 6 E., and sec. 3, T.ll N., It. 6 E., S. B. It is about 3 
>s south of Afton, a station on the Union Pacific Railroad. 

Two fluorspar-bearing zones are present in the area, separated from 
. it other by about g miles. rr1le first of these zones has been staked in 
d by Ora B. Whitlock, the name of the claim being the Big Horn 
.mber 9. It is likely that other claims are present, but the markers have 
,'arelltly long since been destroyed. 

The fluorspar occurs in veins and breccia zones in andesite and 
Halt; The attitude of the veins is somewhat variable, but in general 

'.1' strike N. 70° E. Illld dip vertically. rrhe veins range from -} inch to 8 
hes in width. Quartz, calcite, and siderite are the associated gangue 

.'!eral!;.Apparently the fluorspar was the lm;t mineral to be introduced 
,it characteristically occupies the center portion of the veins. The fluor­
,\r.occurs in a zone about} mile wide and approximately 1 mile long. 
'SlIIgle vein is extensive ovcr any great distance, but there is a tell­
!ley for the veins to form en echelon making the fluorspar 1110re or less 

J IltillUOUS throughout thc zone. If commercial production were to be 

I
'. :r!ertaken in this area, it is likely that the operation would have to be a 
;'!.'e-scale stripping operation, and it is doubtful that the tenor of the 
'e Would support such an enterprise. 

Fluorspar has been produced about I} miles to the west-southwest 
,: ~he above area. A shaft was sunk to a depth of about 150 feet on a vein 
t hlCh strikes S. 80° E., dips vertically, and has a maximum width of 4 
1"1. The tonnage of fluorspar produced and the ownership of thc property 
r~~ot known. Fluorite is in a gangue of quartz and calcite. The western 
f.':rtlOn of the 111il1eralizetl fissure has an andcHite foot and llllllgillg wall, 
i)creas the eastern portion has a hanging wall of granite and a footwall 

.J

"t.' andesite. The writers were not able to go down in the shaft to lc.arn 

8-30067 . 
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Tabulated list of fluorspar properties in California. 

Claim 

Fluorite f}1 '" f}2 (White Moun­
tain) 

Last known owner 

George A. McAfee and Louie Stewart, Big­
pine 

Wtmn Spring __________________ 1 General Chemical Division, Allied Chemi-
cal and Dye Corp., 40 Rector St., N.Y., 
N.Y. 

Wine Fluorspar ________________ 1 Wade H. Wine, 2165 Plumas St., Reno, 
Nevada 

Last Chance Canyon ____________ 1 Della Gerbracht, R. L. Meuer ______ ~ _____ _ 

Fluorspar Group _______________ 1 Louis Favret, L. H. Raines, Blythe, and 
N. A. Anderson, Pasadena 

Afton canyon __________________ \ Essential Mineral Co., 617 Black Bldg., Los 
Angeles 

Big Horn #9 (Afton Canyon) _____ Ora E. Whitlock _______________________ _ 

Free Thinker or Magna #1.- _____ \ H. C. Moore, 1958~ Rodney Dr., Los 
Angeles 

A.L.French(IvanpahMountains)_ A. L. French ___________________________ _ 

Gr(:(!u lIorneL_ 

){,,-1'f,tt (( : ... ,,, '-'\ i 

),1 Mi. L, B. (jan'ell, 2580 Lincoln Blvd., 
S''l.fl I'!..'nillt'rllnl.' 

J~"'r~ h .~ ~~. I' ...... ,·, 

,I ... ",. It ~._" _ ••• , "~"'_ •• , J/t, •• ~~ •• , ..... .. 

.... ud LuJ .. .r.fu.y Ad.LJI'" 

McKinney _____________________ 1 C. J. McKinney, F. C. Snyder, and D. R. 
Brown, Victorville 

tain) 

Sec. 

33 

13? 

121 

4 

4,5,7, 
and 3 

7,8 

Philadelphia (providence Moun- \ Oscar L. Hoerner, Newberry _____________ _ 

Primer ________________________ George B. Primer, Lancaster _______ ~ _____ .1 26 

War Eagle (Clark Mt.} _________ -' Gilbert W. Douglass ____________________ _ 

Annie J. Nash, Camp Nelson. 
and V. K. Porterville 

! ~l::_.~~I:nj>y 11!1!·:l. an·1:2t"~::!~1!1,:!!~:~e!n5~1~.~:.-----,~-.--,- ~,-

34 

T. R. 

lnyo County 

6S 35E 

22N IE 

19S ME 

KemCounty 

298 38E 

Riverside County 

3S 18E 

ION 6E 
llN 6E 

ION 6E 

28S 16E 

14N 14E 

GN IW 

17." 1',1'; 

6N lW 

9N 13E 

7N 6W 

17N 13E 

Tulare County 

20S 31E 

B&M 

M.D. 

S.B. 
proi.t 

M.D. 
proj.t 

M.D. 

S.B. 

S.B. 
S.B. 

S.B. 

S.B. 

S.B. 

S.B. 

:--ft 

S.B. 

S,B. 

S.B. 

S.B. 

M.D. 

Remarks and references 

R34:483-484; herein 

Fluorspar in dolomite (t); worked by 
shallow inclined shaft 

Herein 

R25:470; B50:343; herein 

Burchard. E. F., A.I.M.E. Trans., vol. 109. 
pp. 373-374; herein 

Herein 

R27 :376; herein 

IIerein 

li('rcin 

If __ , .. ,t:. 

Herein 

R27 :376; herein 

Herein 

Herein 

I R26:439 

" .----:. .•.. ---~ .. ~'----
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Fluol'llpar Group ______________ _ 
""" , ...... L. H . ..,~, "-, "'" I 

N. A. Anderson, Pasadena 

Afton Canyon _________________ j Essential Mineral Co., 617 Black Bldg., Los 
Angeles 

Big Horn #9 (Afton Canyon) _____ Ora E. Whitlock _______________________ _ 

Free Thinker or Magna #1. ______ H. C. Moore, 19587i Rodney Dr., Los 
Angeles 

A.L.French (lvanpah Mountains)_ A. L. French ___________________________ _ 

Green Homet~_ 

K'yrf.", f( "1 ... ,\.. ~1. \ ) 

::\1rn. L. B. Gllrvcll, 2580 Lincoln Blvd., 
~'UI H"rnardin(, 

J~1':" h .. rl."C li .. ~.-:-

4 

4.5,1, 
and 3 

7,8 

Riverside County 

3S 18E 

lON 6E 
llN 6E 

lON 6E 

28S 16E 

14N 14E 

6N IW 

17,", !'tf: 

;:; 
Z 
t>l 
rn 

S.B. R25:470; B50:343; herein >-
Z 
t:l 

S.B. Burchard, E. F., A.I.M.E. Trans., vol. 109, 0 
S.B. pp. 373-374; herein t>l 

0 
t"' S.B. Herein 0 
0 

S.B. R27:376; herein >1 

S.B. :Herein 

S.B. II.,'Tflin -: 
- P "", .. "" ,'h 

p-~'t\ ..... 0·~ ... ""'*""',"' __ .. _'~~.~~f\!iJ_"'.,... .. S>I .. "' ••• ""~".<.,< ..... "c. .. ""' __ ~~"""~~~tWiIiI.~~.~~!;'IIl\~~""''''~I'\.'''N.ll;1Wl~~_~~~~tt:~~I!t''.\.. 

J.JYeJ (·> ...... ·------- ... - .. ____ ~ _____ r 1;.hHy If. ) ..... 11 .. ' .. 1 t •• "". ,,( ._. I. '('.u'''h. t 

And lJOia. l\.fu.y A<.lnuuiI 

McKinney _____________________ 1 C. J. McKinney, F. C. Snyder, and D. R. 
Brown, Victorville 

Philadelphia (Providence Moun- I Oscar L. Hoerner, Newberry _____________ _ 
tain) 

Primer _______________________ -' George B. Primer, Lancaster _______ ~ ______ 1 26 

War Eagle (Clark Mt.) __________ 1 Gilbert W. Douglass ____________________ _ 

Annie J. Nash, Camp Nelson, 
and V. K. Porterville 

t Public land survey lines are not complete on the base map. 

34 

6N lW S.B. Herein 

9N 13E S.B. R27:376; herein 

7N 6W S.B. Herein 

17N 13E S.B. Herein 

Tulare County 

20S 3lE M.D. R26:439 

• The following abbreviations for Division of Mines publications In this column: R-Report of the State Mineralogist; B-Bulletln. The number following the colon In such refer­
enees Is the page number. 
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whether or not there had been any drifting on the vein. A short di,r 
to the west of the shaft the fault is mineralized entirely by (~al',:n 
places being as much as 15 feet wide. To the east of the shaft the 1lll q , 

bearing zone appears to pinch' out entirely. 
The vesicles of some of the basalt exposed at the surface lll'ar :' 

shaft are filled with fluorspar. 

Ivanpah MonJ~tains Deposit. The A. L. French fluorspar d.,; 
is in the I vanpah Mountains in sec. 8 (approximately), T. 14 N,. Ie ! ! • 
S. B. The prospect is not likely to develop into a commercial ore btl.!}' 

The fluorspar is present in minute shears in a partly sel'i"I': 
quartz monzonite porphyry, and wholly or partly replaces many ,.1 : 
ph.enocrystsofthe rock. 'J.'he fluorite is dark purple and is in sharp, 
trast to the more subdued color of the country rock. 

The mineralized area is irregular in shape, and is about 7;', :' 
across in its greatest dimem;ion. The deposit has been explored by a ~I'; 
trench and a discovery hole. 

Because the fluorite content of the rock is low and the extent of ' 
deposit small, little development work is likely to be undertaken. 

Green II m'net Deposit. The Green Hornet deposit cOlll]wi,," ; 
claims situated in sees. 7 and 8, T. 6 N., R. 1 'N., 16' miles nortlil':\'( 
Lucerne P.O. and 30 miles by road northeast of Victorville. )1l's. L . 
Garvell, 2580 Lincoln Bouldvard, San Bernardino, California, is i 

owner. 
Five parallel quartz veins 4 to 6 feet wide occur in granite. The y. 

strike east and dip 80° S. Pluorite occupies irregular lenses in the qli,if 

',veins. 
Development is confined to quartz veins about 40 feet apart, A ,f:. 

has been sunk on one of the parallel veins to a depth of 80 feet. (ll1. I 

SO-foot level a drift has been driven east 125 feet. About 100 fp.,t Ii. 

the drift a crosscut has been driven 40 feet north to intersect a I':lr:: 
vein. In the cast drift several small lenses of fluorspar about 10 t\' ! 

length were mined, It is estimated that there is on the dump about ~'" 
tons of ore reported to carry 40 percent CaF2 • Ten tons of sort ell "r,' 
reported to carry 85 percent CaF!! and 12 percent silica. 

Live Oak Mine. The IJive Oak Mine is in the New York )[otlll~.' 
in T. 14 N., R. 16 E., S. B. It is about 14 miles southeast of I.v<lllpal; .' 
mine is owned by Emily R. Ball and the heirs of E. H. Huntlllg' alltl I' 

\. "May Adams. , .. ' 
._".' 'J.'he vein has a strike of N. 20° W. and dips 75° S. T!le f~ot\\ .. ;'l 

'\' 'granite of Jurassic ( n age and the hanging wall is an alasklte lllk" ;:', 
\') has intruded the granite and Cambrian (n limestone. Severa~ ~tlli.l,rl' 

tite bodies have been formed between the limestone and ala.skltt',dl",' .. 
Fluorspar is associated with quartz, pyrrhotite, pyntl" l'lla:, 

rite, c~vellite, .calci!e, sphalerite,. galena, and the se?ond(~r~' t:~ll~\:; 
malaclnte and lnnomte. Some flUOrIte and sulfides are dlssellllll,\ . . 
alaskite hanging wall and the granite footwall .. Sever.aI smaller tl~'" 
strikinO' N. 10° E. and llil)pinfr 75° E. are also llllnerahzed. . ;, ' 

'" '" 1 f Z . IS])I'OII'''''' 'fhe maximum width of the vein is about 2 cet. Olung , ... ' 
Fluorite and sulfides are concentrated near the vein ,~'alls, mill qL." 
or quartz and fluorite, fill the central portion of the vem. 

I 
i 4J I<'Lt:rY?SPAU 

I 
The fluorite content or 'he o! 
it 40 percent. It is impc,",ihlp 
.ired feet of deyelopmer::: wn~ 

, acid-grade fluorite coull be j 
1 providing the sulfides E the ( 
,n costs. I 

.1IcJ[inne'y Deposit. Eis eli 
'r of hills a mile south of ~l1e q 
i 27 miles by road east (,f Vir! 
A quartz vein 6 feet wi.~" or,,] 

"ertically. A 6-illCh str.oak oj 
wall of the vein, in 4 fe"t of! 

'rler of a mile south is a -;larcli 
:elopment consists of a l i)-foo: 

rh. I 
.ripton Deposit. The Free ~ 

,m is in T. 28 S., R. 16 E .. S. 1 
it'd by n. C. Moore of H<i3~ I; 

, Country rock ill the ar:'C1 is 
~ 'some Archean qnartzit:' is a 

:Iexplorecl by cuts aud a(~:ts. aJ 

:n'utiOllS has been stock [Iilet'l.· 
The largest of the exp('-5cd y, 

::es and was traced for ac.)ut-+ I 

. a short distance along' tile st 
ilarly in the direction of dip, 
:r1r and do not appear to re]H 
Fluorite is associated with ( 

)el'. lIIuch of the ore ,,"ould llH 
,pre hand,sorted. i 
It is unlikely that any large t 

:his property. However. a SHU 

!d undoubtedly be obtaillt'd uJ 
P/'imer Depos£t. The Primti 

:theast slope of Shado\l ,)1011; 

:rict, 8 miles nortlnvest of .Acle 
rge B. P'rimer, Lancaster, Cat 
Discontinuous stringer~ alHI 

<lted with white, transpa:·t'!1t 1 

':s in gray limestone. Sou:t' lim 
'''ut. The veins strike K. j"-~O 
!l several inches to 4 fet'! in v 
A shaft has been sunk on a tb~ 

, 'and two trenches about 43 f('~ 

Providence JYlotlntain [Jipu,j 
~ the Providence 1Iounta;ns. il 
Oscar L. Hoerner of Ke\ybt.'1'1 

, 1'he deposit ,consists of a s,ir 
. ut 6 feet and an exposure of ~ 
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i~. A short (list,1' 
tlrely by calvi!" 
Ie shaft the fhl"r: 

he surface near! 

~h fluorspar cll'p" 
), T.14 N., R 11 i. 
rtercial ore bOth, 
a partly seric'iiil 
eplaces many of I' 

and is in sh~rp ~, ' 

nd is about 7:) f,' 
I explol'ed by a SilL, 

md the extent df 11 
: undertaken. 

teposit comprises ~. 
:6' miles northe[\~t . 
ictorville. 1\1rs. L. : 
0, California, is 1 \ 

in granite. The wi,· 
l' lenses in the qnar" 

10 feet apart. A Sb:!1 

,th of 80 feet. Oil !. 

About 100 feet a!." 
;0 intersect a para!' 
fipar about 10 fe,,! 
the dump about :;, ,., 
l tons of sorted or," 
silica. 

New York nlo11nt:l> , 
l1east of Ivanpah. T 
H. Hunting alld 1.. 

15° S. The footwall 
an alaskite dike wli' 
me. Several small t; 
~ and alasldte dik," 
Hte, pyrite, chak"i 
e secondary mill,·r. 
Ire disseminated in: 
everal smaller fi~~\l: ' 

eralized. 
t. Zoning is promi1wf 

ein walls, and quar:' 
Ie vein. 

The fluorite content of the ores at this property probably averages 
. _'tit 40 percent. It is impossible to estimate ore reserves as only several 
;ndred feet of development work has been done. It is likely, however, 
It acid-grade fluorite could be produced as a by-product of a flotation 

.11 providing the sulfides in the ore would warrant the necessary instal­
:!ion costs. 

Mclfinney Deposit. This deposit comprises two claillls on a low 
\I\~e of hills a mile south of the Gold Belt mine, in sec. 1, '1'. 6 N., R. 1 W., 
, n., 27 milcs by road east of Victorville, Oalifurnia. 

A quartz vein 6 feet wide occurs in granite. The vein strikes east and 
;p~ vertically. A 6-inch streak of purple and green fluorspar occurs on 
~,~ wall of the vein, in 4 feet of quartz mixed with fluorspar. About a 
'iarter of a mile south is a parellel vein of quartz containing fluorspar. 
\,'\'elopment consists of a 10-foot shaft and an inclin~ shaft 55 feet in 

{ 'pth. 

i Xipton Deposit. The Free Thinker, or ?llagna Number 1, fluorite 
~ !ailll is in '1'. 28 S., R. 16 E., S. B., about 3"1 miles ,vest of Nipton .. It is 

:.ned by II. C. :l\1oore of 1958-} Hodney Drh·e. Los Angeles. 
Country rock in the area is predominantly Archean augen gnei...<:.s, 

,It some Archean quartzite is also exposed. Several small veins have 
""ll explored by cuts and adits, and a small amount of fluorite from these 
xcayatiolls has been stock piled. 

, The largest of the exposed vcins }laS a maximum width of about 18 
! ':ehes and was traced for about 40 feet along' its strike. l\Iost veins pinch 
I <It a short distance along the strike, and it is likely that they behave 
j.::nilarly in the dircction of dip. 'The strike and dip of the veins vary 
1 'iJely and do Hot appear to represent any clearly defined system. 

Fluorite is as~oeiatecl with qnartz, iron oxides, and carbonates of 
'pper. Much of the ore would meet metallurgical-grade specifications if 

': were hand-sorted. 
It is unlikely that any large tonnage of fluorspar could be developed 

, .~ this property. However, a small alllount of shipping-grade material 
>HId undoubtedJy be obtained by selective mining and hand-sorting. 

1 PrimM' Del)Osit. '1'11e Primer deposit comprises three claims on the' 
ii"l'theast s10pe of Shadow Mountain in the 8il\'('r Mountain mining 

iistrict, 8 miles northwest of Adelanto in sec. 26, rr. 7 N., R. 6 \V., S. B. 
;,'orge D. 1'-1'il11er, flancaster, California, is the owner. 

Discontinuous stringers and pockets of light green fluorite are as­
t ":iatecl with ,vhite, transparent calcite crystals in lI;\;drothermal fissure 
("'lUll in gray limestone. Some limonite and a small amount of quartz are 
l r~sent. The veins strike N. 5°_20° E., dip 45°.60° W., and range in size 
. :rom several inches to -1 feet in width. 

A shaft lIas been sunk on a fissure to a depth of 15 feet. A 30-foot open 
It and two trenches about 45 feet 10llg complete the development "ork. 

. Prov£denco Mountain Deposit. The Philadelphia fluorspar claim 
;: III the Providence Mountains, in T. 9 N., R. 13 E., S. B. It is owned by 
'lr. Oscar L. lIoel'ller of Newberry, California. 

1 The deposit consists of a single vein having a maximum width of 
; JJout 6 feet and an exposure of about 50 feet along the strike. rrhere is 
j 
j 

I 
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some reason to believe that it may be terminated by a fault and I Ii _ , 
tensions may be found.· .\ '. 

The only fluorite observed outside the limits of the main win \\ ,. 
a small gully just north of the end of the main mineralized ZOI\l' I" .. 
gully a few small vein lets containing fluorite were found. . ,. 

With the exception of a small amount of quartz gangne, th,. \. 
composed of nearly solid fluorite. The mineralized fissure is Io/'ali, 
a fine-grained granite which makes up part of an extensive ~;H' 
complex. 

About 20 tons of 50 percent fluorite was on the dump earh- in I 
The fluorspar is of good grade and, if a sufficient tonnage of or;' PO'1. 

developed, the property might produce on a commercial basis. 

\ 
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