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PREFACE 

PlUorspar is a basic raw material in the chemical. metallurgical, 
and ceramic industries. Numerous deposits or t1uorspar. exist in 
Trans-Pecos and Central 'T'exa.s, though up to the present these haw 
been deve1oped only on a limited basis. With tho doubling of 
Ouorspar oonsumpt.fon in th~ UniLed States during the 1)3.St decade. 
with depletion of many oonveotionaJ deposits, and with expected 
shortages of thJs basic raw ma.WriaJ in liha near future, 'l'exa.'t deposit$ 
assume greater significance and increased potential tor tutu.re 
development. 

This Handbook, prepared by W. N. McAuulty, Sr., descri~s the 
occ~noos., gr-.ades. goology, and prospeets of development of Texas 
Ouor.spar deposits. Dr. McAnulty is ll widely experionced economic 
goologisb with special exprttbm in nuorspar exploration and develop· 
ment. He wa.~ formerly associated with The Dow Chcmlcal Company 
arld ~ presQntly Professor of Gooiogieal Science.11 at The University of 
Texa.c; at. El Paso, having just. completed tenure as Chai.rmM or tbal. 
department.. 

Fluortrpar in Texas is one of hundreds of reports on Texas mineral 
rt:sou:rces published by the Bureau d uring the past 63 years. It will be 
of value to those interested in additional devf!lopment ot the State)s 
\'a!it. mineral resources. 

W. L . FISHER 
Director 
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PLUORSPAR IN TEXAS 

W, N. McAnuhy. Sr.' 

INTRODUCTION 

Fluorspu, an aggregate of rock and mineral 
matter contal.nina varyinr nmount.s of Ouorite 
(CaF, }, l9i 111 lmportML Industrial mlncraJ. OOtn· 
modlty for which there are no known sub6tituteti 
in it.11 major UH.'I. Pluorapnr consumption has 
incre1t!W!(J rapidly In recenL years, and from growlh 
1.rci,d1 in the major u11cr i11dutLric11, during the next 
decade an even grco.Lcr upsurge ln consumption or 
au grades can be roreca5'L It will be difficult to find 
and produce enough Ouon:par in tht' years abe.d to 
supply the dem1nd1 or the 5t.eel, aluminum, and 
OuoriJ'le-chemlceJ indultries- Remote and largely 
&ow-grade dcposda In Btewster. Presidio. and 
Hudspeth CounU., Tu• are assummg greater 
signmcance and prot.bly will be exploit.eel in the 
ntu future. 

Pluori~ lo lht princ1pol lluorine-be0Tinc min""'I. 
AllhoOJih .,.,...,,,.,. rock commonly contains 2.5 
to 3.6 pe"Cfl\t fluorine (in apalite) and is poten
d&Uy • lar• IOutce. H will D<>l becom~ • majol 
source or nuorine M long at Ouorite js av.iilable. 

111e principal uses o r nuorspar are as a source ot 
fluo rine for m1kin1 hydrotluoric acid, as • nux in 
metalhu1y. oud 8J 1 raw rnaterla.l in the manulac· 
ture or ShH• ond enamel products. 
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USES OF l"WOllSPAR 

Conaumptloll or fluorJ))ar ln ~he United Sttltes 
hu increalfd re1>ldl)' durinit Lhe lasL l 0 years. The 
1imoun.t con1umod ln 1969 (more than 1 .33 million 
tons) wu about 30 percent more tha.n in 1965 and 
twice the 1.mou.1\l. used m 1961. In 1969. approx· 
unately 700.000 tont wu consumed in the manu
facture of llydrofiuoric ocid and 560.000 ions was 
used by ll«lmaktta. Since 1960, th~ great.es&. 
incr8M in use hu Yken place Wt metalluflica.I· 
grade tluoripu. AMual coruu.mpdon of umecgpll"' 
averaced 290.000 tons In lhe period 1961-65, or 
which 265,000 ION was !or Afflmal<ing; in 1969, 
conaumpl10n ex~ 600,000 tons and I.he 1970 
!igllnl w,. probobly aboul 700,000. 

HydrofJuoric Acid 

Dy 11 small margin, lho chemical industry pres· 
en Uy i1 Ule pr'lncipel consumer of Ouorspar, Nving 
wed •P1>r0xunat.ely 750.000 tons for the manufac
ture ol hydroRuoric acid in 1971. liydroOuoric 
acld ii an eucntW oompo\lnd for the manufacture 
or qntMdc cryoU&e .KS aluminum Ouoride for the 
lllumlnum indusll')' and tor many other t'Mmlcal 
producu, 1ndudmc Ouorocwbocu ror aerosob:., 
plastlca, and ref.....,.,.U. II is mo - .. a 
Clltaly" in "'• produa.on or hJtll>-odane psalm ... 
Hydronuortc attd ia used irt male.in& Uf 4 ;. 
thermally stable umnium compound produced ln 
t.ha proce,p ro r m.a.kmg enriched uranium metal 
\.Md 11 a rcac;t.or tuel. Fluorine cllemistry i.s in lts 
lntaancy. ond tome or lh~ dl'lcove.ries to be made 



may be among the gr«i.test achievements of 
modern chemistry. The Otgatlic tluorinc lndustry in 
the United States is growing at a steady annual ra.Le 
of 8 perceJ)t, 

Metallurgical Uses 

Fluorspar has been used as a nux ln tl1Cta.Uurgy 
for rnore than 400 yea.rs. Agricola, iJl De Re 
Mtlallica, written in 1056, mentioned tho use ot 
nuorspar. The seoond largest use o f nuorspar today 
is in .steelmaldn g. Substitutes have bet'r:l and are 
being tried. but fluorspar remains by far the best 
available Clu.x tor t~ in lhc m.anulactu.ro or steel 
and in o ther metallurgic~ ! processes. It increases 
Ouidjty or the. slag and thereby speeds up the 
dissolution of limestone in the ore· flux mix, 
makin g lime mo re readily a\•aUable for re.movaJ of 
sti lfur and phosphorus. 

The open-hearth method of st.eel.making requires 
3 to 5 pouods of mctallurgicaJ.grade nuorsp.v per 
ton of steel produced. The electric-furnace me.thod 
requires 8 to 10 pounds per t.on, and t.he basic 
oxygen furnace requires 10 to l 5 pounds ~r ton 
ot steel. During the ne.xt 10 to 15 years, open· 
hearth steetmaking is expected to be repla<.UI by 
new basic oxygen or electric furnaoes. Therefore, 
thore will be a great. Increase in consumptior1 of 
metspar by steelmakers. 

Finely ground or powd ery fluorl)par ooncen~ 
tra tes ~nnot. be used in the ore·fiux mix. Gravel 
size (1· to 1.&-inch rne-s.h) isgener.i.Uy specified. but 
recend y . largely beca \J.9e of the $Carcity o f natural 
gra,·el material, pellets and b:riquets made from 
notation conoon1ntcs arc being used to a limited 
degree. It is likely thaL m uch more manufact·wed 
gravel will be used in the future. 

Metallurgical grades ot n uors-par are also used in 
iron foundries in the production or fine-grained 
castings and in the roanutac:tu:re of special iron 
alloys such as ferrochromium and ferromanganese. 
It i.s used ror its Oux:iog properties ln nurn~rous 
ways in the refractory, aircraft., and welding 
industries. SmaJJ amounts aro used in magnesium 
reduction and in the smelting and refining of 
se1,,w=:t.I metaJs. 

Ceramic and Miscellaneous Uses 

Estimate of world consumption ot fiuor1;par by 
the glass, enamel and glaze. and other industries in 
1970 was about 280,000 metric tons. Pluorspar is 
used as a flux and opacifier in making glass. It ls 
used in the .manufacture or enamols 0.nd g1azes tot 
coating metals. F luorspar is also used in chemicals 
for water nuoridntfoo; as a aux in ' he manulact~ 
of porUand cement., calcium cyanamide, mineral 
woo l, and optical lenses~ as a bh~der in high· 
temperature brick; and a.s an ingredient in denial 
preparations. 

OEOLOGY 

Mineralogy 

~ .. luorlte (CaFl ), the only simple fluoride 
mineral known, contains 51 per~nt calcium and 
49 percent. Ouorble. It crystallizes in the isometric 
sysLem and has pe:rfect o<:t.ahedra.l cleavage. IL 
occurs in aggregata: of cubic crystals, a'> coarse and 
t ine granular m~, in banded and crusted veins, 
and in massive, sometimes cryptocrystalline bodies. 
Some of ttie larger commercial deposits ar~ tine- to 
very tine.grain.Cd rcp1aoements of limestone and/or 
calcareous. shale. Coarsely crystaUine \'arietles 
occur ln many cotorrwhit.c, green, pink, blue. 
purple, yellow, brown, a1> well as clear and color
less. Som~ tinc-graintid varieties look earthy :md 
are d ifficul t. to recognize without t.he a id of the 
petrographic microscope. Fluorite has a hardness 
of {1 o n the Mohs scale and a specific:: gravity ot 
S.18. 

Origins and Modes of Occurrence 

f luorite is a common mb,eraJ which forms and 
ex1sts under a wide range of temperature and 
pressure cond itions. It is therefore a common 
gangue minerat in a variety ot deposil.s, but. 
com mercial deposits, min.able just for Ouorite. are 
rclaii\'Q))' rare. In many occurrences it is found 
associated with galen:.'!. sphalerite. and barite, and 
in some places with celestite, strontianite, and 
witherite. Commonly, it. occun crystamzed with 
cakite, quartz, and pyrite. Almost all commercial 
deposits appear t.o ha~~ formed directly or indi· 
rectly from nuid$ of magmatic or igin. Com mercial 
deposits arc known in an t.}'pes o f host rocks as 
\'Oid filling and as replacement '<eins along faults, 
f\'actures. shear ?..Ot1E'!$, breccia pipes, Md o Lher 
brecciated areas; as irregular-shaped replacemen t 
bodies in cont.ad zones; and as exten.sive conoor-



d:un (mantOI) replacemtonc. deposit.s in lime~nones 
and cak:areou1 Wies. Weothering of primary 
depoutl .ometam• ntultl m res:idual deposits or 

gra\'el ''*'. 
Ftuorlne ls a chantctensttc: cond.ituta.t of some 

alk•Ln• ..... _.. and nllC>fM ;. ....,.uy auociaud 
with igneow rocb rontaming relatively high 
pen:mlll.., ol o!llca. IOda, and pot.ash, espeoally 
with hJghl)' alkaline intrusive rbyolites: and 
granites. Pluorme-btMin& nuidJ are believed to be 
late h>1drolhermal cmanahons from the same 
magma chambera Lhat gi\•e Tise Lo the intrusl\·a 
JgneoUJ rockt wiLh 1A'l1ich Ouorit..e is a!isociated. 
Igneous mat..erlala nol only hnrude the oount.ry 
rock, to1\trlbutlna ta JMUf\d preparation. but al$o 
su1>ply ~he CluorU1e thot l'Cacts with the counLry 
rock 111\d rorm1 fluorite depO.Sits in geologically 
favorable 1Ht1. 

AcoordJna to mOlt theories or origin, lluo rite ill 
depoait«I Crom nuorln• biearins nu.ids moving 
upward and outw•d trom a magma chambe!' along 
rault. and tl.tturN and through permeable rockl 
where the temptrai.we, pttSSUre, Wld chemM:al 
condttwni u it rawrablt. Hydrofiuonc acid fotl'Md 
by h)'drol)"lil coukl react with ti.mtst0ne or calcite 
encounlerfid u it move. throuah the country rock 
to form nuonte (2 HP+ c.co_, = C:aF, + H,O + 
CO,). 

Fluori~ t. probably ptteipi1a1'd diTe<tly in 
available open 1pa.oet. where decreased presw.res 
and tempemLu1'8 re1Ult. in aupersatuntion of 
fl uorine-bt?Btln111 nuids. Where calcite or limestone 
(CnCO,) It enoount-erOO auorit..e is probtlbly 
depor..ited both by rea.ction or hydroOuoric acid ln 
the aoluelons with cnlcium cn.rbonate and by 
replacement o r ai.rbonal.e ion s in calcit.e or lim e· 
stone by Cluorin~ Ion• carried in solution. It is 
likely, lhere.toro, lhat hQth void·rillin.g and replace
menL proccMeS conLYibu'W! in va.rying degrees to the 
formation of a slncle deposit., and that both 
proceuet ope.rate in recurrenl cycles. Many ot the 
Jac,er coml'Tlel'CUll depo&lta ap~r to have formed 
\mdtr coodatioru of low temperature and preuu-Te. 

Appel'f'ntly, 8f0und preparation i$ importanl in 
the formation of nuonpar dtposit.s; CaulLs and 
hcluret provkte ~ways for lbe nuortne
beonnc ftu.U. Br..,.,..ted zon.._ .. peoa11y r.hooe 
capped by .. 1a1h..Cy hnpemieeble rock, provide 
$rt.el tavon.ble for vcnd·fillmg and replat'ement 
depoolU. In oomt pla..,. Ille permeability of U.. 
host rod< hu been enhanced by meCamorpblc 
~or example. by TCCl')'St.&lliz:a.tion or by 
mtlamorpbodl of hmes:LOne to marble. The best. 
host roe.kl ate permeoble, !\early pure limesU:me. 
underlyJ1'4C relatively lmpenioui rocks. However. 
occurrence. of nuorite in igneoU$ and other rocks 
prove Lhat prostllCe or limestone or calcium 
cBJbotll\Le Is not. ease-n,ifil to the Cor maUon of 
Ouorlto. ln 10me deposit.II calcium may have been 
iupr•lied by tiltcrotion of calciu.m·beariog primary 
llJ11cattl mlncmll In igtteoui rocks and/or by hydro
thermal Ouldt. 

Commercial dcpodit. or nuorspar ()(:(!Uf in tnAny 
dJ!ItrenL tornu, tn. mmt 1m p0rtant or which are: 

1. void fillinr and replacem.enc. or fissure wiru 
2. concordant bedding.replacement bodies in 

brecdaud aon .. along be<ldingi)lan• r.un. 
3. vokl·rtlhns deposits m solution channels and ........ 
4. vokl rilhna and repllcemmt of collaPR 

breccit mUIM in ii.nkholes and in partially 
coUapeed caverns 

6. \'Oki fiJllrc t:nd repl.acemen.t of breooiu. 
permeable 1inte1tone1, and calcareous shales 
in contact. zone& 

6. void filling and replacement of bre«iat.ed 
llmtsloneJ ond cnlcareoos sh.ales along ring 
tault.11 H1oclt1t.cd with cauldron s1tbsidenoe 
and collnps-0 

? . void fill lng and replacement of brec<.:ia pipes 
produced by nuklh.ation 

8. vold tilling ttnd repl~menl or brecc iated 
shear IOl'lff In Umest.ones, calcareous shales, 
and 1&nuo ... rocks 

9 . replacement of ~nolithic masses or root 
pendanu ot calcartous rocks lo silidc lgneo\d 
intrusions. 



MINING AND BENF.:FICIATJON 

Mining 

Both opencast and underground mining met.hods 
are u.sect for mining fluorspar. Methods employed 
differ UtUe if ::tt all l"tom tJ:lose used for minlng 
metallic o re deposits. Compar~d with metallic-ore 
mines, fluorsp::tr mines are smsJI, and the de~e of 
mcchanfaatlol\ varit:s greatly trom mine to mine, 
depending on location, size, and shape ot the 
deposit, rate Qf p(oduction , ruld the financiaJ 
situation of the operator. Few Ouorsp.'U' mines 
yield more 'h<ln 500 tons per day (t:pd); the great 
majority of them yiel~ less th.an 100 tpd. 

l:leneticiation 

Most crude lluorspar ore requires some kind ot 
bencfidation to produce a saleable product. 
Ftuorspar ore commonly is a mixh U'e ol fluo rite, 
calcite, fine-grained qum:tz, and wallro ck; some 
o res contain ~na and sphaleritc and a few 
con Win bo:rit:e or ce1cstite ;:ind :minor amounts of a 
var iety of impurilies (beryllium and scandium. fo:r 
ex.ample). ln the lltinols-Ke.ntucky d istrict, as well 
as in man y districts in !oreign oountrios, the 
deposits would not be oommel'cia.I withou t the 
income from production of associated sulfide 
minerals. 

Bcneficlating methods include simple hand· 
picking and cobbing, washing, screening. jigging, 

heavy.media (sink·tloat) scparat.lon, and froth 
flotation. A few i;mnll mines use handpicking and 
cobbing to coUect lum))6. of high.grade Cluorspar 
and produce a premium product... Washing, to 
re.move clay impurities, may be done with mcchan· 
ical dc\•lces such as log washers. \•'ibrat:ing screens, 
o r tro mmels. J igging is done at. many small mines, 
but this method usuaUy doe$ not effect a high 
degree of $Cparation: the heavy·media mt thod is 
now used in place of jigging at. many mines. The 
heavy-media process is generally successful when 
the ore can be 001H:entrated without. fine grind ing. 
Some producers use botll heavy·meclia (sink·floot) 
separation and froth Ootation, producing gra\tei 
spar by sin k·Oost fo r the metallurgical market and 
treating undcrsiwd material from th& hcavy·me<lia 
plant in a frot.h·floltltion plant., producing either 
oeramic or acid grades. Some optrat.ors use the 
heavy-media process to prQduce a preconcentrate 
as feed tor fl:oth·ftot;:ition pll\nts. 

In o rder to con\tert the fine, powdery £luorspar 
OOllC()ntrates produced by F:rotb Ootation into a 
form useable in steel furnaces it i;s necessary to 
compress the concentrate into brfqueu or pellets. 
using some satisfactory binding agent. As natural 
metallurgical-grade gra\•el spar is becoming more 
difticult lo find in suf ficient quantities to su pply 
t.he d~mru:id, })4!'lletizillg and briqueting plants are 
now supplying much of the metalluq,tical·grade 
requirement. Three pelleti.zir\g plants are located in 
the port- area or Brownsville, Tcxa5. 

COMMERCIAL GRADES ANP SPF.CIFICAT!ONS 

F I uorspar is marketed in th:rce grades
metaUurgjcal, «ra.m)c. :md acid. Metallurgica1 
grades, used chiefly in st.eelmaki.ttg. specify a 
certain n umber of "effective units" or calcium 
fluo ride (CaF i). usually expressed as •·effective 
percent: of Cn.F 1 . " This figure is obt.sined by 
subtracting 2.~ times the pe:rcenLage o f silica 
(SiO,) !rom tho percentage of GaF 1 in the ore 01' 
concentr;;itc. For example, a concentrate ol ore 
containing 85 percent CeF 2 and 5 percent: Si01 is 
72..5 percent tffectivc C;:iF,. T'he grades commonly 

listed in market quot.ations m-e 60. 70. and 72.5 
percent effective CaF, . 

Ceramic and acid grades arc ot higher purity 
than meLallurgicaJ grades and specifications are 
expressed in pcrccn'3ge ot Ca P,. Ceramic grade5 
range from 85 t.o 96 percent CaF1 . Acid grade, 
used chiefly In the aluminum and chemical indus
tries, m ust contaiJl 97 percent or mo re CaF,. 111 
3ddition, for some USC$ there a.re rigid restrictions 
on the amount o r cert,ain impuritie5 in lhe 3 
percent or less of m.aterial in ihe acid·grade 
product that is not calcium fluoride. 



PLUORSPAR I N TEXAS 

An aar•'- total or only about 13,000 tons oC 
Ouonps NI bttn mined trom de-poiiU in Texas. 
but Ouonpor hu contnhuted • _, ~ lo the 
economy of &be $1.au since 1950 and will ooo· 
tribute 8"'01 mon in the fut.are. Ptom 1950 
through th<o llrA 10 month• of 1971. a total of 
6,676,116 lhort tons or nuorspar was imported 
through l'exM port.a of entry for con.sumption in 
the Unll.od 5'9,.. (fill- 1 ). Ot the tonnage 
imported. 3,698,947 lonJ contained more than 9? 
peTCen• O.P, (add gr&de), •nd 3,076,228 tons 
contained lolf Lhan 97 percent. C3F1 (ceramic and 
motaUurgic..I cradct, mo1Uy mel.allurgi.cal grodc). 

PifuH I FlvortpU' imported throudt T•~u ports ot d\tr)', 

1950-1070. 

The value or LhOte Imports was $173.109,235. The 
porL1 C>C <:ntty U\rough which the bulk of tonnage 
passed :i,rc Orown.svtllc, Eagl~ Pass, and Marathon ; 
$mailer amount• were Imported through Houston, 
Laredo, Del Rio, Pr .. ldio, and f;I Posa. L:uge 
grading and 1hippln1t terminals are located lit 
Brown1vU~. Eagle Past, end Marathon~ a flotai:ion 
plan~ it loc•t.ed in F.alJle Pau. and there are three 
peUt-tiii.oa plo.nl1 in the 8rown.svflle area. Handling, 
bene(lCiaLln1. and tranlJ)Orti:rig ftuorspar provide 
employment directly and m.dhtcily tor teveral 
huodn!dTuan1. 

flU01'$1)W O«Un'tnttS are tno...n at sevwal 
.,- In ,.,_.._, Texa-in Brewster, Preoldio, 
Jeff 0.vlt. lludJpeth. _,d El Puo COUii~ in 
the c.ntn.I M111,..1 R~n in Burnet, Llano, and 
Masoo c:ounu .. (llJ. 2). Ho ..... .,, almos< all the 
tonnage mined waa t.aken from deposits in the 
t::&gle MounLlinl in Hudspeth County: a few tons 
were mined h'Om e deposit in the Chi.nati Moun· 
WI.ins. Presidio County, and from a deposit in the 

Quiiman Mounuhu, Hudspe1b County. None of 
the occumtnCH in Tnu hsw been adequately 
uplor<d. 

I have •ummtd all lhe known occw:rences in 
Tnn•P""" T•xas durinc the past 20 y..,.: the 
depo11U '" the Ct.inati and Eagle Mountains, 
Preridio and Hudspeth counties, respecc;ively, have 
been rttvaluat.ed linoe 1969. New depo&.its ha..,. 
been di.eco\ltred •round the Sierra Blanca peaks m 
HudspotJ1 County. Deposits in these areas. as well 
as ln the Chriiltmu Mountains, Brewster Count)'. 
ha~ c:ommercilll potential and wiU probably be 
exploited to 801'M oxtcni, in the uot.too-distnnt 
future. 

Occu1Tences In Central Teus 

BURN£TCOUN1'Y 

~11uorspa.r occurrencet are known fn three areas 
In Burnet County-the Spnng Crffk area, the 
PavlU. Iii~"''°""°' ptOSpecl, ond lhe Sheridan 
topptr J)l'Olpec&.. I ha~ no&. seen any or the 
occurrtnca ln Central Tens.. and the fo\'k>wing 
,,,. ... .,..,,. .,. bued on ttpor<s by 8amd (1936a, 
b; 1943~ 

Sprin1 Crwk Am. 

The Cluorlt.e prospect in the Spring Creek area is 
5 mllc. west of Uumet on the Bailey place. 1'hia 
~nd o i her prospects in Burnet County were 
de1cribed by Palgo (1912). Coarsely crys-lalUne 
rtuoritc, along with small amounts of coppci:
minc11d1 and Crace. of gold and silver, occurs in 
thin vehu and 111fr1.gen and irregu.lar·shaped bodies 
In I.he Valley Sl)<lng Ono!" (Ptteambrian). Ba:rnOI 
(HM3) commented on the VaUey Spring GneiH 
and 1.he tluor1tizatlon i:n the arc~ *5 followt: 

l a th• •1dnk1 of th• ft!Xl'"it• ~1$.. • Wp: numt
of pePLt\rt" and aptl&lc O"U'lli.t dlU• trtl'ldUC lo llMlflJ 
dat«lloM eul the V•Jley Sprinc C-it&. '11Mse: dikes~ 
to Illa-. bMn Ille~ •~ tht V...,. SpriCll( Goei:MJ; ._ 
f.oWol4._ T"9 V&lit'J 8prtac 0Mia a ~plbty tolded .... 
_,, • , •• roact. .... indkMed Clo dw eocompanJU.C 
~,.. ..... 1rc.a1. n..a""'"•terik•ottt.V~ 
SPf'll'I CM• a. dii. .-ea ir. appros:im.a~ ~ 
Mid tht •wr11t dip lt •J>PtOXilM"'lY 30 r.o t.M t<WUt· 
IO\lthMM. TIM nworll• pnxpftd.s att roughly aliJM'd in tlie 
•me dlrec"Llon, uwl it.. ftgcmc. lll'IUa be dkttibuted, 
lh•rtforti, 1broufbo11t •vitnl bu.nd1ed CHI. o r I.be Vallt-y 
Sprin1 OM'- Th• m•nn• in wh)cb th• (luoriLe w .. 
lttltod ... ced ltllO th• Valley Sprin11 Oneiu iiecods to be 
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A SQi-1no Creek oreo, Burnet Coun1v 
a Chrl!.ll'llCll Mcu'\io•1"6 .. C#cwnn ~i..s d1s11tc:t. 

- ... c-., c r ... ...., ~ diSlnd, ......... Ouwy 
0 Monl(;Oi "'°'6*1 .... Sq~ HofoOf'Ot For\, 

8'fW5:1tr Ccuiry 
f Chlno·u MMI01!'$ ($on AnlOl'llO ~nl d1~·rit1, 

PrffldoO Couruy 
F Wollet Moyfleld prose«!, Jtfl 0011•• CCklnly 
G Eoqle. Mcu'ltoins chslricf, MlldlOflh COU'IJy 
H Sietl'O 8IOICCI peaks d1str.cf, ~Pl'I County 

inve~lgttt-d. A 1-u1pMlon C>t lhe llO\ltett hlill reeenUy been 
foulwl durini lht eutnlnati.oo of .ome pt:llP'l•litic diltft 
whic-11 .,. ott.;hoot. or th• Town Mount.tin Or•l'lllei. Tbll!W: 
~litff.. *•t-4 l• Ltloo C:0-17 ID8thn.st of 
~ ••~•laila, contaia • • ~bte flm0Ut1I ol 
ftuoril.e ..... topU. h .. lkft:y ...... ... nuom.. of Ow 
Bunwit are1 a d«h-S Crom th« Sl9llf 1r1n * ud ma.)' bu'C' 
bull i:ntrodwceod duri111 the pertod of pqmatilt 
injection ., , h1 111 C>f UH! loe&lili .. uunln•d, die nuorlt.e 
cont4lhu1 either chalcopyrite or alur•tlon 1>roducts. or it, 
•uch u mal.chl1t and a:.uU'ite. T h• 1mo1u1t o( copptt 
prfflt-nt. •P~I,. t.o bti bvi1nirxant. , 

I Oud~MOl..r.10.nt. 

Hwspe'lh Co.#'lty 
J Fror«hn Mo1111olnt, 

El Poso Counly 

Pluorll~ ii' expoHd 1n teventl pro11pect holff t'll.Undinl( 
for• distance ot on~h:llr mlJ• in ~bt Sprll'llr Cr•k ., .. in 
Burne' Count1 (f11 3l ~in& i.n tM pi11ft h11 been 
COllfi!Md to u.. ..._ __ ha pie:. ... •n.. ,,.. ~ 
l'.l"C'l.llfdoae., ea..• _....i.e eithn '°~or d~ 
tJt. ~ o( ftllOfU• I•~ ... q .... lJ~ It. UM 

th•' t.he ono: m 1isbt 11 mo•"tly or• mi11i111 lf'MI•, Wt tbe 
ftuOt'ite so Cu t>XJ)Oted I• 111 U...rul.ar mMHI and 1lrlnpn1, 
and th•I In g.tne.nd th• 111rfllct ibowinp ue db11courti1!iw, 
bt1'- H yet not enou~h Pf'Ot:pt:eting hu bee1\ d(lne lo 
det.rmlne W dlredion or the mlt1erall:nd z.one ot uy of 
l~du"4tns.ions. 
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Pa'l'itlf! $il11e.r.Coppt:r Pr~pC!d. 

The Pavitte &ilver·copper prospect was described 
l>y Borncs (1936b). IL ls in the Spring Crook area, 
near the deposits mentioned above. 1'he fluorite 
mineraliwtion is in the Vall~y Spring Gneiss, where 
copper minerals (azurite. malachite. and chalco· 
pyrite) h~ve developed in a .Ouorlte gangue. 
According to Bame$ (1936b), thi$ deposit is ••a 
fissurt: dcpoitt and not or a. pegmatltic o rigiJ' as 
might be thought from it.$ association with a 
pegmatlte dike. Tho mlnoral association, while bot 
entire ly conclusii,-e. i$ suggesti\<e of veini; belonging 
to 'he hypothcrmal zone or dcposltion. The lac::k of 
structure in the ore helps to substantiate this 
oonclusion ... 

Sb<ridan Copper Pxosped 

'l'he Sheridan copper prospect is 6.3 miles due 
west of Bumel. The mi.rlerttlization is in a vein in 
the Packsaddle Scltl.st (Preca.m.brian) aod is similar 
LO that al Lhe Pavilte prospect. The vein material 
consists of ehakopyrite. tetrahedrite, malachH.e. 
a.iu.rllt', and pyrite i.n a gangue or Ouorit.o, q uartz, 
and amphibolite (Barne$, 1936a); some molyb
denite is a.ssoctatcd with the chakopyrite. 

OTH ER OCCURRENCES JN C&NTRA~ TEXAS 

Accord ing t.o V. E. &roes (peroonaJ communi· 
cation ), some fiuorspar is revealed in prospec' pits 
b1 coarse-grained bodies: fn Mason a1id Gillespie 
coun ties. ' rhe Gillespie County locality (7-19B) is 
shown in the northeast oorner of lhc Hilltop 
quadrangle ( Barnes, t 952}. 

EVALUATION OF OCCURRENCES JN CENTRAL TEXAS 

In general nuorspar deposits in Precambrian 
schists, gneisS4?S, and ~matites are smalJ and 
occw randomly. Therefore, it seems unlikely that 
large, commercial deposits exist in Prec1nnbrian 
rocks ln the Central 'l'exas region. Concerning 
nuorsp:.lr in the Lkmo region o f Central Texas. 
Sellards and Bv-.uu (1946 , pp. 369-370) • ta<cd : 

'l'he Ouo1spar In th• Lllino r•elon ooc1u·4 {n pqnu11ite 
d i.ku and u f.eJ!jt\S 11.0d dilatory Ttoint in Ptecambt iao aeh \U1 
and gnciuc$. Some! pro11pcetina h.u be-en do ne 11.l d ifferent 
lim.M on deposits 5 mllM w• of Bu.mt\. In BurJMt County. 
Much or lht expo~ nuorspar is roll1'11ely gr1uu1l11: material 
c:oalaininl! ~.-11 11mO'uni$ o r $UC:h impurities •11 hornblende, 
blot.1t~. copptt eatbonau. and mettJUe aulphlde6. C.t~ful 
mill lredmc.nL, wbich wauld be p n1diu b le o nly in b11..nd ling 

comp1m1.ti11f!:lf It.re:• tonMg<N;, would probabty elimin:ite ail:I 
or Marty alJ o t the objcetiooable min11ral mau.er. The 
pro11pec:t.s in the Ll.ano recioll have ool yet re,~led dcposit.s 
~p11;bt(): of tupporllng protilab~ m i.ning. 

Occurrence.<1 in Tnms·Peoos Tex.as 

Commercial ~nd/or potentially commercial 
deposits ot Ouon-par are present in I.he north~ 
part o f the Christmas Mountai:ns., Brew~ County; 
ln the southwestern portion of the Chinati Moun• 
tains, Presi<Uo County; and in the Eagle Moun tains 
and the area of the Sierra Blanca peaks, Hudspeth 
County (fig. 2). Oceurrenoes with little o r no 
commercial potential are known in &he Terlingtl.O. 
quicksilver district. Brewster and Presidio Counties; 
in the Walter Mayfield manganese prospect. Jf!tt 
Davis County; in the Quitman Mount.ains, 
Hudspeth County ; and in the Franklin Mountains, 
El Paso County (f_ig. 2). None of the Trans.Pecos 
deposits or occu:rrenoes ha~·e been adequately 
hp1ored and evaluat.ed. 

Nearly all the occurrences in Trans·Pecos Toxag 
are closely associatod with granitic or rhyolitic 
igi1cous intrusions (dikes, sill.s, p tu.gs., faccoliths, 
stocks) and are similar U1 that respect to most or 
t.be large oommercial deposits in Mexico. The type 
o r fluoritization round in northern Coahuita and 
Chihuahua, Mexico, exU>nds northwestward across 
the Rio Grande through Big Bend NaUon.al Park, 
ar..ross the Big Bend area ru\d far West Tex.as, and 
into New Mexico. 

BREWSTER COUN'l'Y 

All kno wn Duorspar occurrences in Brewster 
County are listed and described tn som~ detail by 
McAnult.y (1967). A summary of mat.erial in that 
public:.ltion and some later inform.a.Lion are in· 
eluded in this report. 

Deposits in Mariscal Mounto.ln ln Dig Bend 
National Park may be equal in si7.e and grade t.o 
l~ge commercial deposit$ ln Ute San Vicente 
distdct 5 to 10 miles southward across the kio 
Grande in Coahuila. Several small deposits are 
known in the Christmas t\fountains area as welJ as 
inside and outside Big Bend National Park; Ouori~e 
mineralization ii abo widespread throughout the 
Tcr.Ungua meccury di!ikicl (figs. 4 , 5 , 6). 

Christ.mas Mountalns-CoraionM Peaks Dlstrlc\ 

The Christmas Mounttlittii-COra.iooes Peaks 
district 00\'ers approximately 40 square miles ·Of 
rough , mount.'linous tenain located just north of 



the nort.hwC boundary of Sig Send Nattonal 
Part, within pan. of lhe Paint 0..p, Nine Poin< 
~! ... , Al\'I •'na, llld Terliogua U.S.C.S. topo
ghphlc quadnnll-. The ttnltt or die disUicl is 
._bout 86 mtkll aoulh of Alpine.. Texas. 

The area of lhe ChnAmu Mounmins and 
Con:rotlft Pab ii p!Ok>gjcally complex.. The 
a.rwrna. Mouncolnl ""madt up in lalge port of 
Juehly rau!Wd a.nd inLnlded Cretaceous sed1-
menwy rocka 1nd 1 varlt?&:y o f igneous tocks. The 
Cretaceout 1lrata are domed and deformed 
resulting D'om cmpl;1cemcnt of dikef. sills. plugs, 
and irtejJUIPr•hlped plut.ons ot gabbro, basalt, 
rhyolite, and trnchyte. Several o f the larger 
lntruaions produced considerable local dMonnation 
and raulUni;.. E1t11t u.nd Weat. Corutones PeW, 
plualikc bodies or »Odie a;byolite, a re ~mong the 
most prominent topographic features ln the district 
and Corm the northern boundary of the disuict. 

Fluors1)1U' wu d l.scovered in the Christmas 
Moun1.&ln1 In 1952 by gcologi•t.s employed by The 
Dow Chemk:al Company. in the courw of a project 
supenoised by lhe .. riev. During 1955, Dow 
p!Ologi1u found IO...-ai olh.,. deposits and oecur· 
renc.. ., lhe dittric:t (r.,. 4 ). Tbe first depo<d.s 

dil<overtd Ire in soc:tloo 94, block G-4, D. & W. 
Ry. IUIWy, m Sonia Elena Lune.tone (Cre<1ceous) 
alone t.nd near Lhe contact with a stiahUy di5cor· 
clan<. <1bular body ot diyoUce. Pluori1e was 
formed by ttpllcemenL of the limestone. 
brettinled a.rea.s OOtnc more e.i:ten~ve-1y replaced. 
Severn! small J)Ods or nuor&pat oecur at. intervals in 
the nnrrow cont.let tone. fluorspar also occurs 
intermittently In the limestone in a 60()..yard~long 
wnc purallel to, but A short. distance away from, 
the llmo11tone-rh.yolit.e contact. Vein.lets or 
Cluorite extend from Wle contact outward into the 
limO!ILOM for 50\ltrM fC(lt, 

The tit'l&lfafned, replooement--type nuorspar in 
these and other depotlll ln I.be diatdct is similar ln 
appeu.rtance and mode ot ocxurre.nce t.o contact.. 
met.a.tomut.iC depoclu .uch as those ai Cuatlo 
Palm.as. ApchUe, La• Cuevas, Refugio, and othen 
In Mulro. Grains of nuonte ranging !tom 0.01 tc 
5 mm in cbamet« make up a crystalline granular 
.,,.,...,, The princlpol lmpwitles are calcium ear
bon.u and Alica (luJtly in calcite and chm, 
respoctt..ty~ The nuorpsar - l'rom ti&hl tc 
dark purpl"11 lro' tc purple. 'l'be a.-.rage composi· 
tion or tour amplet anaJyr.ed by the CentnJ 
Laboroiory or The Dow Chemical Compony, 
Freepon, Tcx.u, la: Cd\, '71.5 percent; eac.:o~. 
14.2 ,...cent: SiO,. 9.1 percent: caso,, 1.1 
peree:nt. 1'he C.P 1 c:ontent ranged from 60.3 to 
81.4 percent. 

$.e,.'ef'al ttuonpar deposits crop out in contact 
.,, ... Around t•'O rbyou"' plugs. Hills 5400 and 
4933 on lhe Pain• Gap quadrangle. in section 131. 
block 4, H. &. & \\', T. Ry. Oo. sun-ey; uuec:tion '· 
blocl< 11, C. /\ Adams gnn<ee: and in Ille"""'°" 
just north or eedion 4. The area containinc these: 
occunentet it tbown on the Paint Gap quadrangle 
in the rec&angle bounded by the foUowing grid 
lines: on 'he aout.b by 660.000; on the north by 
665,000; on the eesl by 1 Ui0,000; and on the west 
by 1165,000. 

Hitt 5460 i1 composed of Cretaceous stufa 
sunoundlna an lntnuivc core or rh.)'olit.e. The Buda 
Lime,ton e c:rop11 o ut in an almost cont inuous OOnd 
ne"r t.ho bllse or the hiU. There are sca.t.tered 
e ro1t:lonaJ remnant. of fault. btocks of Boquilla.t 
l..imetlone on the 5lope1 abo~·e the Buda outcrop. 
The IArges:t out.crop of nuorspa? in thii> area ls 
alonr Lho Buda 1..lme.1tone-rhyolit.e contact on the 
north lido of ell<! hill, where a blocl< of Buda 
l..i.,......e aboU1. l .200 feet long and 200 feet wid• 
..... on d\yobte and dipo about W"N. The 
li~c.one .. nuoriti&ed near the 00013ie& •ith the 
diyolite. The ckpoti< o! ~ Duonpu ha5 
an ·- lhldcn ... or ; fee< along a lenglb ot 
al>oui 1.000 '"" and Ii can be seen to exteNI 
downcllp tor 40 rttt. A ,.mple lal<en !tom 1he 
weathered outcrop contained 51.5 pereenl Ca.F,. 
Thu outcrop LI c:ow:red by a patented mineral 
cbim owned by The Dow Cbt.mical Company and 
is now btlng mined on a sm;;lll scale. 

F'luonpar cropa oul for 60 feet alonG lhe 
contact bet.ween Del Rio Clay aod intrusive rh.yo. 
lite at o. plat.-e hlgher on Lh~ nort.h $lope of Hin 
6460, nbou< 1.000 tect south of ch• dcp<>slt 
detenbcd abovQ. A composite sample Uiken O\'l'T 

the outcrop contt1inod 71.8 percent caP2 • At. LhUi 
k>callty amaU "t&ltnds" o f Oel Rio Clay and Suda 
t.im Htone are 1WTOW1dod by htkush-e rhyolite. 
and the 11zc or individual deposits of Ouot$pllf 
depend• on the size or the .. island.•• 

Thttie 5tnall outcrops of tluorspar are known on 
lhe ~slope or HjJI 5460, lhe largest of wblch 
(180 "I""" lee•) IHxpooed In a gully al- a Buda 
~oUt• cont.ct.. A sample from this 
depot1t contained 83.5 peromt CaP, . Panbet up 
lhe slope, about 300 r.... northeaslwud. ... 
•ve·ral a:mall outcrops of nuonpar $UITO\Ulded by 
oo11uvlum. 1ppro:cima~ly 800 reec. south of thls 
area is 1 1mall exposure (2. teet thick and 10 reet 
lon1) or Ouoropru- In Boqullla$ Litne•tcne. A 
oompo.11te 11mple trom all these outctope oon· 
talne<l 78.S percent car-·2 • 
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Figure 4. Fluorite oeeun~ric.e• In $be Chrllltmas Mo11ntains--Ooruonn. Peab 11rcia. 



llall 4933. 1itWlt.ed about 2 mt.Les norLh of Hill 
6460, is alao compooed or deformed Cretaceo.., 
atrat.a rMltll on intrwiw rhyolite. Limest.one
rbyohtt: oontacta ue expoeed l\ only a few plaoe:s, 
•·here arroyos han cut l.hrQuF the thick coUuvial 
cover, but Ouonpor •1t1 obsefvtd at several plaoe:s 
along both Buda Llmeslon.-.hyobte and Boquillas 
t.imestone-rhyobi. cont.cu.. All ttie outcrops: of 
Ouor$per 111 1mall, but there is appreclab)c Cuor· 
spar Ooa1. in t.M colluvium on the slopes. A sample 
from one of tile larscr outcrops oonb.ined 67.2 
p~cent C..J1',. 

The north@'l'llm® nuorspar outcrops known i.n 
th.ii di11klct occur on a lnocoUthic structure about 
1.5 mUe• nort.hwctt of Wettt Corazones Peak. Small 
pods and vcilllOts of tluorsplU' occur in Santa £1tma 
Limt11tont ""or the Hmcltone-rhyoliLe contact. 

SeYernJ 1m11ll outcrops of nuoTs~ are known at 
dLCterenL place• ln hi~ and rugi.i.ed portions of the 
Christ.mas Mountain•: there ue no ros<ls into these 
areu, •nd the ouie-rops can be reached on fooL 
only with con1klerable ettori. 

Fluonte \I a minor pngue con.stituent in many 
of th• mercury dtpoiit& in the Terlingua quick· 
sil•er dlllrocl (Iii- 5). Tht T<rtingu> d;.uic• 
e.riendi .ouLhweltwvd aeross the Terlingua mono· 
cline from Study Butte almost to L3jitas and 
nc:uthWCl:ltward LO the Sohtarto. Most. ot the dlst.rk:t. 
is in 80UlJ1We&l,trn llrcwst.er County. but a few 
mlues am in IOUlheailern Presidio County. Fluorite 
in small ho1lcy-eolored cubo1 11 abundant in many 
ot t he old mine nnd 1>rospect. d umps in th(! 
Maripoea-Otack Mes:i area , at the 1'Tesno mine, 
and o n Reed Platcnu. Small ~ins, veinlcts. and 
lrreguLILNh.apQd pod• are numerou.11 in the district. 
The minemllzat.ioll It genernlly in 'he Santa Elena 
Lime.tone and • commonly usociated with ool· 
lapse breccl.u In 1lnkt. 

Bil &tad N;adoMJ Part 

Phaol'IPQf It upOled aL 1everal places on 
Man-I Mounlaln In Big Bend l/aQonal Park (liJ. 
6). Thill m1nmUzation it a northern extension of 
tbot ..-hich produced large, bigjl.,grade dtpoW or 
Ouonprar 1t1 1.ht San Vicente district just south or 
the Rio Grande tn Coahuila, Mexico. As mining is 
prohibited In N"at.iontl Parks. m&ny geologicaUy 
favorable areas wiLh1n t.he Park ha\•e not. been 
prospected. 

11 

AU known occurrences of fiuorspaT in the 
Qlrillmas Mounialn~ P- dsslricl .,. 
replacement• or fin•c:n:ined hmestones adjacent to 
or nev con'*C'U with 1ntrusive rhyolite and are 
SLmilu in thlt l"el(leCl to some of the larger. 
lulh1P'Od• dtpollu in Mel<ico. Some ol the larg.,. 
commercial nuonpar dtpO&tt.s m the world are ot 
Uut t.ype, llowe\-er. me>&t of the occurren~ in U\it 
district appear to be too mialJ to be minttble a.1. a 
profit A few thousand tons of ore could be 
proril.ably mined from two o r three deposit& on t.he 
norbh 1lo pe of 11111 51!60, and other occummccsou 
HllJ 6 4.GO and 11111 4933 ment exploration . The 
nuorltlzotlon exposed in these areas is in either Ille 
Budn or 6oquilla1 Llmtstone, neiLhcr or which is as 
1uaceptlbl• Lo rcphacement as is the u nderlying 
S11in t a Elena Limestone. The Santa Elena 
L1111e1tone- intru1lve rhyolit.e con tact $hould be 
explored. It Is doubU\tl that it would ~ toonom
~ !eulble to spend the money required to 
build roodl and expk>re the se,tttJ occurrenott 
known Ut lht main body of the CbriitDlas Moun· 
tsins. future txpto.nu1on and mmmg m Uus districl 
mll bo hamptted by a,.........., de.-.lopmenl in 
the .,.. by Ttrhnpo llan<b Company; much ol 
the land hu bttn purchHed by this group and ii 
belns tOld Ott i.n 1.maU "nuu:hette .. lncls. A few 
tem ol 1001 ot nuorspor possibly could bo mined 
trom 1 dcpo.1it. on Reed Plateau in the Terhngua 
qulc:kaflver dlstrk:i., but. few if any of the other 
known oocu1nnoea in t.he dilitrict appear t.o be 
oommercfal, 

Oepo11l1.S in 611: Btnd Nat.ional Park constitute tt 
potonllal ttscrve ror the tut~•re-ixmibly during ;) 
national cmergcnoy. 

PH£SIOIO COUNTY 

C'bll\atl Mou ntain$ 

The only known OCCWTenoes of tluonpar Wlth 
comm«dal potential in Presidio County are in the 
toulhw-.m Chmad Mounwns? m the ricinity of 
San Antonio Canyon. Jn lhis area rtuonpu occun 
in fillwtt veins, assod.t1ed w1lh JNd.za..nc. 
copPtr.:dwr minttaliution. and in a stock of 
porphynLlc homblondt grarute (J.lcAnulty, 1972). 
Most or &he OCCUJTence.I are on the Me:gquite ~nch. 

The Chtnatl Mountains are in soulh~ntral 
Presidoo Coun<y (Mg. 7); they ex!A>nd M>Utb· 
~twattl from Pinto Canyon to Shaftel', about 18 
miles. Shafter. n ghost. mining town, is 49 rod~ 





e l'WOfltlTE OCCUfU~fl'ICt: 



f igurt- 1. Index map, Qinati Mount.AinlJ. 

southwest o ( Marfa, via U.S. Highway 87. Presidio, 
a small town on the Texas-Mexico border, is 59 
miles southwest of Marfa at t.he end of U.S. 
Highway 87. The Mesquite ranch covers approxi· 
mateJy 42~000 acres o f land o n the southwest slope 
of the southw€:stern Chinatt Mountafos atld 
adjacent relatively rtat country below. The ranch 
headquarters may be reached by traveling 20 m.Hes 
northwestward from Presidio on State Fli.'l Road 
170, the.nee northward on a d irt road for 8 miles. 
San Antonio Qtnyon, a large reentrant can·ed b)i 
stream ~osion int.o llle southwest side of the 
Chinati Mountains, may be reached by continuing 
north ward Crom l.he ranch headquarters over a 
rough r;.lnch road [or 7 miles. The U.S. Army f\llap 
Service Presidlo topographic map (NH 13-8). scale 
1:250,000, 1959, covers the areo. 

Until the summer of 1969. when I was per· 
mitted t.o make a reconnaissance study o f the area, 
a lmost no geological work or prospecting had been 
done on the Mesquite ranch for 25 years because 
entry Lo geologists and prospectors had been 
refused by the o wners.. There was some !Ullall-scale 
mining and prospecting before the ro-ea was closed. 
Old workings in the northeastern part of San 
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Antonio Canyon probab ly were made *bout 1.900. 
The Burney "mine," located west of San Antonio 
Crutyon. in section 38, b lock 60, G. S. & S. A. Ry. 
Co. sur\'ey (fig. 8 ) probably was first prospected 
for silver ::md gold about. 1890. A 200..foot shaft 
and a short adit w~ excavntOO during the late 
1930's and early 1940's. The Burney property was 
examined by engineers of the U. S. Bureau or 
Mines in 1943 and 1944-, and the Bureau of Mines 
diamond co>:e d:rillod 1 ,742 fact ln six holes on the 
property in 194() (Oennis, 1947). 

The West Chlnati stock, in which the mincraJ. 
ization occurs, has an outcrop area of more than 
40 square miJe-s and makes up most. o f the 
southwestern Chfoati Mountains (fig. 8). Jt is weU 
exposed in San Antonio C'anyon and on th~ 

southwestern slope o f the mountains . The contact 
bctweE!'n the stock and o lde.r overlying volcanic 
tlows i$ exposed in t\pper San Antonio Canyon at 
an elevation ot about. 6,500 reel.. The contact. dips 
eastward in that area. AU volcanic rocks ha\'e been 
eroded from the stock along the summit. and 
southwest. sJope ln the area wffi or Chlnati Peak. 
The con tact. between the stock and sed imentary 
country rock is obscured along th~ bl\$0 of the 
southwest it.ide or the mountains by alluvial·fan and 
bolson sediment$. Roof pendant.s and/or xeooUths 
of Cretaceous and Paleozoic limestones are known 
in the <U'ea. ConUlcts with Cretaoeous and Permian 
itrata are eJt-i»sed in Pinto Ctkn)•On and around tho 
west end of t..he mountains but not. in the area 
covered by the Mesquite ranch. 

The Wes.t China.ti st.ock is composed prlndpaJJy 
of porphyritic hornblende IP'anite and is intruded 
by numerous dikes and p1utons of various shapes 
and sizes. Dikelike bodies of microgranH;e ranging 
from a traction of an inch to tens of tcet in 
thickness are common. Dikes and irreguJar-shnped 
bodies of rhyolite porphyry. trtlchyte porphyry , 
and breccias of se\•eral rock types are present 
around the margins(?) of the stock. There are a few 
small out.crops or diorite. 'I'he porphyritic horn
blende granite is highly weathered in outcrops on 
the slopes and on canyon floors. Oivide areas are 
romroonJ~1 c::i.pped by a more resistant, finer 
grained porphyritic granite-a hood zone('!). 
Beneath this protective hood t.be mote typical 
stock rock ex.hibil'I intense spheroid.al weathering 
at many places. J olnt sets are well developed. In the 
stock, e$pecbllly sets striking R.-\V. an d N. 50° E:. 
Closely spaced, steeply dipping joints form sheeted 
zones whi<:h weather more easily and form saddles 
across divide and sum mit. areas. The topographic 
expressiQns or these sheeted zones are conspicuous 







and some extend t-ssentially con tinuously for 2 or 
more mlles. Mineralized veins are common in the 
sheeted zones. 

1'he veins contsin galena (PbS), sphaler ite (ZnS), 
minor chaloopyriw (CuF•S, ), pyrite (FeS, ), 
fluor ite (CaF2 ), cerarg:yrite (AgCI). argcnt.iLc(?) 
{Ag1 S), quartz. tmd manganese and iron o xides. 
Prior 'o 1942, l;b{!re was sporadic sma11·scale 
mining and prospecting on \'eins in four area$, 
namely, the San Antonio Canyon ° mine.," the 
Buniey "mine," t.he Hills:ldc adit, al\d the Rock 
House area. Potentially eoonomic velns also occur 
ht se\•eral ot.l1er areas (fig. 8), including the 
Fluorspax prospact and the Corral area (McAnuJty, 
1972). 

SAK A~'l'()SIO CA~YON "MINE" 

The San Antonio Canyon .. -mine" conldsl.S of 
several old adits, shafts, and prospect pits located 
in east· west-trending veins in Lhe nc>rtheastern part 
of San Antonio Canyon (fig. 9). Appsrcr:itty, silver 
was Lhe meta] sought. Ph.Write, quartz, and alt.<:rt>d 
porphyritic hornbiende granite make up tbe bulk 
of Lhe gangue. ln the few places where veins can be 
seen, the ore minerals {galeua and s.phalcrite) occur 
in narrow, interlacing (stockwork) veinlets in 
altered zones or stock ro<:k ranging troro 2 to 30 
teet in width . Several dikes of rhyolit.e, rhyolite 
porphyry, Md mktogranlt..e cut the gtock in the 
area o f the San Antonio Canyon " mine." 

T he stronge$t fissure-vein mineralization 
obsened in tl.1e district. is in the Burney vein, on 
which the Burney "mine'' is located, in sect.ion 38, 
block 60, G. S. & S. A. Ry. Co. surwy (fig. 8). The 
Burney vein is in an ('3St·west oriented $heeted 
ion~ in porphyntic hornblende-granile. The vein is 
nearly vertical at and near the si.trfaoe, but drilling 
by th& U. S. Bureau ut Mines in 1946 proved that 
iL dips southward at tower le,•el$ (Dennis, 194 7). A 
Jato dlke ot mkrograntte parallels and, in places, 
cuts the vein. The vein can be traced el.lsily on the 
surfaoe for about 8,000 feet west of tJto shalt, and 
its t..opographic expression can be seen for more 
than 2,000 foct farther westward (fig. 10). East
ward from the shaft. U\e vein docs not crop out. 
but a topographic lineation ext.ends from Ute shaft 
eastwoo:d across San Antonio Qi.nyon into the area 
or the San Antonio Canyon " roine"; djstanoe of 
about 2 mil~. 1'h0 wi:1 appears to be best 
de\1alo ped along the segment between the shaft and 
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the crest of ti hW approximately 2,500 feet to the 
.... -est. l t. varies from l to 25 feet thick in the 
o utcrop along this segment. 

The principal ore minerals are galena, spha.lcrite, 
artd Ouorite. Silver is present in oorrogyri~. argen
t.i~(?), and galena. Minor amounts of chalcopyr ite 
and oxidized copper miner;)Js arc present. The 
gangue mincraJs are quartt, mfoor pyrite, minor 
hematite and barite, and unreplaced, altered stock 
rock. The mineralization is iuegu.lar, in pods, and is 
Ule result of both ~pla~ent and void fil ling. 
Most of the fluorite occurs in .. -eins and veinlets 
r:.mging from leM than an inch to 3 foot in 
thickness. The fluorite veins pinch and swell and 
are discontinuous.. PodHke masses of fluorite. along 
\Vith ~1-0no and sphaterJt.e. 0<.-cur in brttciat..ed 
zones. 'the fluorite is coarsely crystalline. The 
known Ouorspar could not ~ mined profitably 
ex~pt. as a coproduct. with the metallic ores. Some 
of the thicker zones: mjght be hand-sorted, but 
reCC>\•ery of any significant amounts o f sale~ble 
Ouors-par wou\d requir& notation miU1ng. 

The Hillside adit is on a well-dovatoped ea.s-t
west-trending vein located about 0.'75 mile north· 
cast o f Lho Burney " mine," in section 19 (itg. 8). Jt 
is h.igh 0 11 the west slope ot San Antonio canyon 
and is accessible o nly o n foot or o n horseback. Old 
workings consist of an adit 135 feet long and an 
int-HMd (75°) winze t.o a depth of 125 feet below 
the adit floor, with short drifis in ~ach di:rectlon on 
the \•Clin at the bottom o f the winze (fig. 11 ). 'fhe 
Hillside "-ein .z.one ranges from 3 to 30 feet \.Wck. 
That segment.. o f Lho win cut by the ad it contains a 
persi.stent seam of green, coarsely crystalline 
Ouorite near the footwall; the seam \ftlries trom 4 
to 30 Jr'lchcs Lhick. An irregular dike of altered 
microgranite is present along the hangjng·waU side. 
Ceroo-gyrite, along with small amounts of galena 
and sphalerite, is oonspicuous in the vein material 
!\ear tlw adit portal. A grab sample taken from an 
o ld pile of "ore" assayed 20 oz per ton o f siJver. 
The Hillside vein Cfil\ be traced on the surface tor 
more than a mile eastward and i;eve.ral hundred feet 
westward from the adit. An area immcd laieJy wes:t 
of the adit shows s.trong mineralization and several 
\'Cins In a faulted zone. 

f'LUORSPAR PR0Sl'£C1' 

The Fluorspar prospect is about 1,500 feet 
northwest of lhe Hillside adit , in sectlon 119 ( fig. 
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12) , and is acceli.$lbte o nly o n foo l or on h orseback. 
Green, ooMSely crystaUJne nuorito is present in a 
vein which .strikes N. 50° E. This vein cro ps o ut in 
:::i sa.dd le for n distance of about aoo feet. Shallow 
pjts along the outcrop e:<pose a vcin ot fluorite 
ranging from 4 to 30 inches thick. 'f'he vein zone is 
tlbout 20 feet thick and oonmts hlrgt.ly of altered 
porphyritic hornblende granHe. Traces or galena 
and sphalerit.e were observed, and a sam ple from 
one o( the tCisi pits contained 3.8 oz per ton of 
silver. 

'nie R.ock House area includes a miner:::ilized 
swat.h thai ext.ends west.ward trom r.he Fluorspar 
prospect tor :::ipproximately 2 miles. Several o ld 
t.est pits and shallow workings are located on veins 
striking cast~west. and N. 50° E. in this aretl. The 
mineraliiation is s.imilar lio that. in the fi$$ute \leins 
already doscribed. 

EvaluaUon or Occurrences in Presidio Count)' 

Numerous fissure veins within a large body of 
p0rphyrilic hornblende. granii..e, which makes up 
the bulk of the West Chinati stock, contain 
potentially commtrdn1 d~posits of fluon:ixu· and 
ore minerals ·of lead , zinc, silver, and copper. Silver 
and tluorspar probably ha\•e t.he h ighest values. The 
fiuoTSpar is interminglod. 3nd/or so closely associ· 
atcd with the metallic o re minerals Umt it could 
not be mined ;;eparotel_y at a profit. It appears that 
all minel"".ilized rein matcl'ial would have to be 
mined and that concentrates o( marketab le consLit.· 
ucnt.s would ruwc to b~ mad e by differential froch 
notatiQn in a mill near the mines. ' rhis viq,tin 
territory nu~rits careful gcoJoglc study and explora· 
tion, making u<;e of all applicable geological. 
geochemical, <lnd geophysical techn iques. 

ln addition to the fissure·\·ein minerali2aJion in 
~his district, there are Mwcr..'d areas in which the 
geologic rela tionship& and mineralizat.iQn appear 
favorable for porphyry copper deposits. 

A well·planned, adequately staffed, and pro perly 
financed exploration program would probably be 
successful in this district. 

J€FF OA VIS COONTV 

Fluotspar is known at only one locality in Jeff 
Davis C<>Utliy-t.he Walter Mayfield manganese 
prospect located just $0Uth or the Jeff Davi1i
Hudspctb County line, about 4.5 miles south-
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southwest or Chispa siding on the Southern Pacific 
Railroad (fig. 2). ·rhis deposit was described by 
Baker (1935, pp. 507-508) and by Warren (1946, 
pp. 254·255). Fluorite is a minor g-.mgue constit· 
uenl. in a tis.sure \'ein oonteirting botryoidal and 
mammillary m.as8e$ o f hollandiLe, coari;ely ctySta.l· 
Uoe baritc, hematite, and cryptocrystalJine quartz. 
A small amount of handpicked manganese ore h~s 
booi\ sh.ipptd tram the prospect. The mineral· 
izalion occurs in a {auJt tone of largo clisplaoement 
which strikes nort.hwest and cuts Lower Cretaceous 
formations, dropping them down on the norUteast. 
1'h& old working.-s ara near the top of the F inlay 
limestone. Careful prospectin g fa.Ued to raveal 
nuorspar e~where in this arc3.. 

H UJ)SPC'J'H COUNTY 

F'luorspar mineralizat.ion is wid esproo.d in the 
Eagle Mountains and in the Sierra 8-lanca peaks, 
and a minor occurrence is known in the Quitman 
Mount::i.ins in Hudspeth County (fig. 2). Nearly all 
of the lluorspar produced in Texas so far is from 
deposit6 in the Eagle Mountains. 

'l'he &ogle Mou.l)tail)s cover an area o f approxi· 
mai.ely 125 square mUes in southeastern Huds~th 
County. Eagle Peak, the h ighest point (elevation 
7 .496 feet), is 17 miles sout.hwcst of El Paso. This 
mountainous area is Ule highest pGrt of a generaHy 
nor thwei>t-trending highland, surrounded by 
parti.aUy filled intermontane basins, that begins 
appro:d.mately 150 mH(I$ to the southeast near 
Ojinaga. Chihuahua, Mexico (Underwood, 196S). 

The Ea.git. Mou1\ta:lns mass is a synclinal horst. 
(llanked by gtaberu;) in which thick isect·ions of 
ro cks ran ging in age from Precambrian Lo R.eccnL 
are weU exposed; these Ulclud e about 5,000 feet or 
Procambti.an metasedimenl.s, more than 1.000 feet 
of Permian limes.tone, about 7,00-0 {eel. ot Crcb· 
ceous marine sedimcntar)1 rocks, more than 3,500 
teeL ot Tertiary ext.rusive ig,noous rocks (rbyoUte, 
trachyte. andesite, and tuft's), numerous small 
rhyolite and diabas& dikes and sills, and a central 
syenite stock. Extrusive igneous rocks surround the 
Eagle Mountains stock, and they are ringed by 
well·exposed sedimentary rocks. Dikes and sills cul. 
all rock L)'pes and are pre-sent. throughout. the area. 
Faults, join~. and fractures are commo n, east·we-5L· 
and nor1.beas1..trending, high-angle normal and 
re•;erse faults being mmt. typical. The faults cut. all 
rocks excepl. lat.e rhyotite and diabai;e dikes. 

Z1 

WeU-developed joi11t and l'r3cture systems parallel 
the major Iaull.s; nuorspar occurs al many p ll)ces 
along the faults and associated joints and fraetutt$. 
The Rhyolite and Wind Canyon fault zones contain 
appreci3blc q 1.1anticies of fluorspa.r (fig. 13). 

More than 30 oc<:urrences of Ruorspar are 
known in the Eagle Mountains, most of which are 
in block 68, t.ownship 9 (rig. 13). Fluo rspar was 
disco\•ered in this district. in 1919. but no ore wa1 
shipped until 1943. The U. S. Bureau ot Min"5 
cond ucted a program during 1943-45 designed l.o 
evaJu.ate the commercial potential of the d istrict. 
which l.ncluded geologic mapping. diamond dr l1· 
ling, trenching, and sampling. The results o f I.be 
project were published by the U. $. Geological 
S\ll'\lcy; tor detailed descriptions or the Eagle 
Mountains deposits, see Gillerman (19:1.S, 1958) 
and Evans (1946). Prospecting duri.ng 1942--48 
resul{..t}d ln dis<.'Overy of nuorspar at se .. -eral widely 
scattered pfaces in t.he Eagle MountaiJl.$, especfally 
in t:issure \'elns in t~ult zones. northwest.. southeast, 
south, and southwest of previous.ly known d eposits 
in Spar Vall~~'· A SO·ton flotation plant was put in 
operation in Spar Valley in fall of 1945, and 
add·gr:ade oon<.-entrate was produced lnter:rniL· 
tent.ly during U)t\5-46. Subsequently, the mill 
setup wJs changed to produce ocramic-g:rade 
concentrate. Jo"rom October 194.5 to January 1949, 
a total of about 2,750 cons ot acid· and ocramic
grade nuorspar concentrate.i; was shipped. From 
No, .. mber 1943 t,o October 1945, approxlmat.ely 
8,450 tom Qf metallurgical·grad e fluorspa.r was 
shippod. Shipments Crom deposits in t.be Spar 
Valley area t.oLaled about 11,400 tons. 

J?luorspar w .. discovered In the Eagle Springs 
area of Lhe Eagle Mountains in the s.pring of 1943, 
and abottt 600 tons of inetallurg.i~l·grade f luorsp.v 
mined from d eposits in that area was shipJ>ed ll'l 
194$. Fluorspar wai; disco\·ered in the R.ocky 
Ridge area in No\lei:nber 1943. Although an 
appreciable ronounL of ~sp1oratory exca\1ating and 
sampling was done on Rocky Ridge deposits, little 
or no Cluonpar was ever shipped. 1'"rom H)52 until 
1970. t·he &lglc Mountains district reoei\l('(I litUe 
atten tion. 

SPA fl VA1.l.EY 

Most <>l the fluorspar mined in the Eagle 
Mountains was taken trom deposits along Spar 
Cr~k. in the upper parL of Spar Valley, sect.ion 35. 
Sp;:ir Volley, a major drainage to the southeait iu 
Ute east-central part of the t;:-agte Mountains, is 
developed. along the. northwesL-trending Spar 
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Valley fllul<. S...,.al norlltw..,.. and nonhea,,i,. 
trendina tauli. ""t.enect in the area where tM 
depOtlu are loea...S (Underwood, 1963). Th<! only 
tignif"licant btdcbna·repa.ct:menL deposiu known In 
lhe diWlcL occur k\ llw area-the North and South 
orebodies., 

No,,h onbody.-The North orebody m Spar 
Va!ky, secClon 3$ (fil. 13) ha$ yielded moa of the 
Ouorspv produced in \he dia.tric\, I\ a a bedding
repbcemt:nl and void·tilhn1 dep<>ait. con.aisling ot 
two or t.h:ree M<b of htgh·grade [luorspar .separaied 
by t.hin bed1of11halt. The nuoritiiation is confined 
t.o br('ceh1Led tonCtt ak>ns beddb'.lg~plane faults In 
tho •"inlay Llmo.tcone (Cretoccous). The fluorit.ized 
zone11 art O\+orl11ln by 1hales and nodular limestones 
of the Oen .. avid e:t FormBUqn. They dip 40°- 46° 
SW., c.'t>nformlng wlLh the bedding ot the host 
torntation. The 'hicknct1 of the fluoriti.z.ed zones 
varies from 5 to 4& rcet.. The mineralization 
terminates a.pin.st. the ~line fault. about. 200 t~t. 
downdlp lrom the 1urlace. Only high-grade 
material wu mined and an appreciable amounl of 
ote rt:mahu m \be old workings. Two wnP'ei; 
t.Jken IO'Oll a 6-foot. face in tbe lower pa.rt of the 
old wodunp, noor Sh&l\ 1. conlained 72.61 and 
80.75 .,..._, CaY,. reopoc:Uvely. Samples taken 
underlJOund by Ibo U. S. Bw8u oC MV>es. •aoa 
both hi8f\'-pde and k>w-grade zones. contained an 
average of 68.88 pttC!trtt Cd",. A rn.inimurn or 
35,000 tON Of mlnable ore with an average Clf ~ 
content of 36 pt:rcent. b cltimated t.o remain iri th\1 
deJ)O!'it, 

South .,..l>ody .-The Sou<h orcbo<ly Is in Spar 
Va11ey, nbout. 1,000 fer.t. southeast of the North 
orebody; It ie oc11unlly an exienslon of tlle North 
o rebody, b ut. 101110 or t.ho mlneraUtation may be of 
a ditferent type. IL is predominantly a bedding
repJaOPment. dcl)O'lt, like the Nort.h o~body, with 
a minor amount. or void fiJling. The ore tone lies 
immediately above the TouCQ.fia reef beds in lhe 
Jower part or tho Fmlay Limestone. It dips 
30°-3S0 sw .• u does Lhe h0$t rock. The principal 
OUtcrOj) Of Quorspar la in I ft'd silioeou.s limestone 
nf!IU' the coraLact wh.h mtrudve rbyolite. The shape 
or 11111 outaop •"A- that lhe underlying 
orebody ~ bl a PIP9· 

1'be U. S. 8W8u of "'inN drilled four diamond 
core holea (not. 1~19) in Lhis area.. lwo of which 
ptntlnlWd n- (G~an. 1953). A hole 
drilled b'\ lf9.tch or water. well 3, cut 65 feet. of 
k>w-gade nuor1par, btlf.uUlina Just. benealh the 
surfaot:. Fluonpo.r crops oui tt. intervals over a 
dl:stanoe ot about 600 reet. northwestward from 
weU S io LIUle Spar Creek. Aceording to Gillcrman 
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(1953), nuonpoT ponelral.ed in diamond-drill hole 
16 • ....,.., 36 p!'J'<Onl C&P, ..,d abou• 54 percent 
SiO,. throual> 1t1 •"""II' thickness or 10 feet. The 
--.-hole &:rel has WKltrgone extensive attttation; the 
limedonfl hu bttn altered to whtte clay ower 
liable "'"'·and in the aree around the pipe, lion 
oxklM lmput 1 dark nd color to &be fluoritued 
rock. 

The Rhyoht.e rau)t is one ot seo;eral major 
wst-Lrendln.g normoJ tau.II.I In t.be Eagle Mountafos 
(fig. 13). Where it crosses Lhe upper end of Spar 
Valley (fl/I. 14) It hos produced on apparent 
horiwntt1J dl1placement ot about 3,000 feet and 
dlp.s 60' S. 1'he fault is traceable both ca&t\\·ard 
and wcatward from SpQt Valley for se\·erat miles. 
At tome places along the fault. breocia iones up to 
40 feet wide and .evcral hundred feet lone are 
Duorltl...t. FluonU...t fault breccia is well 
Hpotad In <hallo 2 and a (l"ig. 13). - hunmed 
tons of hic)>'fll'lcle Duo- w«e mined trorn Shall 
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2. 'J"he workin~ are in rhyoli~ and ext.end to a 
dcpt.b of 150 reet. below the sudaco. The thickness 
of the fluoritiz.ed breocia in the Shan 2 workingi;, 
ranges from 5. 5 feet to more than 20 feet. On t-Op 
of the hill just abc> .. ·e Shaft 2 sevttal closely spaced 
parallel veins form a fluorith:ed zone abou~ 60 feet 
wide at the surface. 

Composite &unples taken by the U. S. Bureau of 
Mines at &e\'eral place$ along the \'ein in t.he Shaft. 2 
workings oontained an average of 57.32 percent 
caF, and 31.59 percent SiOl . AnoUter sampling 
t.«tken across the l'ull width of the \tein (12 feet). on 
the sutface ooar Sha!L 2, contained 28.71 percent 
Caf1 and 64.28 percent Si0 1 , At Shaft 3 the fault. 
cuts Cretaceous llmcsi.ones, shale-s. and satHlstones. 
Fluorilized breccia e<Kp0$ed in Shaft 3 con tains a 
mixture or the Crotaceous sodime:nt.1l'y rocks and 
rhyolite fragments. 

Shaft 4 was s.unk on a fluorspar vein in a l'autt 
iolle striking N. 62' E. and dipping 60°-'75° SE. 
(lig. 13). The host roc.k is rhyolite. The shaft. and 
;:in adjt are on the side of a hill about half a rnile 
southwest of Shaft 1 in Spar Valley, in section 35. 
The fault ione, about 6 toot. wide in the vidnit}• of 
the shaft, ls traceable 000 feet southwest.ward and 
mor.e t.han 3.000 feet northeastward from the 
shaft, 

'l'he okl workings consist. of a shaft about 30 
feet. deep that connects with an open st.ope 
extending to a depth of 100 feet o r more for about 
50 fee t along strike, an adit dri\•en sout.hward into 
the hill below the shaft. to intersect the veit'l at a 
distanc~ of 175 feet from the portal, and a drift 
.southwestward for 125 feet along the \tein. The 
adH. port.al is now closed by coll.apse matQrial. 
Reportedly, a 5·foot. face of h.igh·grade fiuorspar is 
exposed at the end of the drift. 

Samples collected by the U. s. Bureau or Mines 
c:ontained an Q\'erage 0£ 01.45 percent Ca.F 1 • A 
sampling that 1 mtlde across a width of 3 feet in the 
shalt., about 30 feet below the surface, contained 
60.47 percent caP1 ; a sampling across the ruu 
widLh of the fluoritized ·zone at I.he same plaoo 
(6.75 reet) cont..bied 36.18 pcrocnt CaF1 • 

A major east.-1.J'ending normal fault that. extends 
across the district. cutting both Cretaceous sedi· 
menta.ry rocks and 'Tertiary igneous roe.ks, is 
known as the Wind canyon fault (fig. 13). This 

fault o r fault zone is dlro-acuti:ted by numerous 
lal'gc fiuoritized and Ji.iUcified breccia tones and 
many a$SOciated pru'allel and subparallel faults. 
Fluorspar deposits ln or near the Wind Canyon 
tault zone probably have the gre;:itest oommtrcial 
potential in the Eagle Mo\1n~ins. Among the 
several int.tresting prospcets are, trom east to west: 
Fox 4: Fox 1 and 3; an area near the divide 
~tween Wind Canyon and Broad canyon In the 
eastern part of section 45> a d.tposit in the 
southwestern part of sect.ion 45; Fox 9 and 10 ; and 
a sizeable outcrop about. 1,000 feet southwest of 
Fox 10 in $eCtion <14. 

Hjghly nuoritlzed deposits crop out. at several 
places along the fautt between the occurrences 
ment-ion ed. 

Fox 4 prospecl.-'l'he Fox, 4 deposit is: Ut the 
northern part of section 48, about. 0.'75 mile due 
east of the Eagle Mountaln.s ranch house. Some of 
the m.ineraUzatfon jg: expo~ in three trenches and 
a. test. pit about. l 6 feet deep in a m.incraUzed zone 
approximately 100 toet.. long and 6 feet wide. 
Within the nuoritized ione there at(! ...e:lnlets of 
rugh·gradc lluorspar, part of which was formed by 
replacement of Buct..1 Limestone (Cretaceous) and 
pa.rt of which was chemically precipitated in open 
spaces. Four samples taken l'rom the trenches dug 
by the U. S. Bureau of Mines contained an average 
of 42 percent C;:iF2 , 

Fox 1 ond S prOspects.-'f'he Fox l and 3 
prospects are on a fissW'e vein l.n the Wind canyon 
fau lt 2o:ne, in se<:tion 46 (tig. 13). A trench acro.ss 
the vein at the west end of the outcrop exposes a 
fJuoritized 7..one to a d epth of 10 feet and across a 
width of 22.5 feet. The minru-alized zone, ranging 
fi'otn 6 to 20 feet. in width, crops out up and O\'f!I' 
the hill eastward from the cut tor a distance of 
about 450 r~t (fig. 15). J ust west ot the trench 
the zon~ is covered by alluvium but it CTOP!J o ut 
again across the valley, about 400 yard$ distant, 
and continues more than 2 miles westward. The 
\•ein or mineralized zone !!trikes N. '72'-'75° E. and 
dips 65°-?0° NW. 'fhere are numerous narrow 
silicified \teins and veinlets, some of which con~1.in 
fluoril.c. on either side ot the principal \•ein at Fox 
l and 3 in joints striking N. 50°-55° E. The trench 
across the principal zone exposes a high·grade vein 
of coarsely crystalline rtuorspar 2 to 4 feet. wide. A 
$ilmple cut across the fu ll "''idth of the zone 
exposed in the excavalion, including a 3-toot width 
of slightly nuoritized silicified breccfa, contained 
25.05 percent CaF 1 • A sample across 12 feet of Ute 
richer nuoriti7.ed zone contained 50 percent Cafl' i. 
The ho!it rock is syenit.e, part of the Eagle Penk 
stock; it is albitized and t llicified in this area. 



Dlulde pr()lpttt.-'fbe Otvl<le prospect is ~t«I 
near the dlvide bthretn Wind Canyon and Broad 
Canycn dntlnqH. In U>e -..n part of section 45 
(ric. 13). Two rawu ln1<nect in lhk area, one 
belieYed to be Ille Wlr>d Ou\yon fauli with a strike 
or N. 76" E. and the olh<r ,.;th a suit e of 
~. 6<t £.. (0,. 16). The nuorilixed zone is mo.re 
'han 60 feet wic,M around \M inte:dee'tioo or \be 
two fault.I, and 1 OuoriU1ed-1ilicified hrecciat«I 
tone is presenL aJon1 tteh taulL tor more than 300 
feet. eutward from the point of intersection. The 
ho.st. rock bi \'Ok:onic tuft. A sample cut on th e 
~urttioe ocross a w1dth or 58 feet contained 10.12 
percent Ce.P1 • The nuorilized rock on the surface 
is not or ore qu"lity. but chances are good that the 
grad~ incre1uea at depth. 

Depodt In JOud1u.H"..ftern part of section 45.-A 
do))O':it on the Wlnd Clnycni tault. in the south· 
welitern pat.rt of l(;Ct.ion 4 l'> ( fig.. 13) appears to be 
one or the 1*t In U\• disUict. A auoritized· 
silicifie'd i:.one a.round the intersection of two faults 
;o about 70 feet wide over a length of 150 feet. The 
mineraUud rone la parttally txposed in a <ttncb 
k>alted nar &h~ lnt.ttted.ion of a fault trend.inc 
N. 60" E. and another lll'ikblJ N. 75" E. The cut is 
on the main Wind Canyon fau.11. and reveals a 
OuoriUzed zone 2? fM\ wide.. Pluorspar occurs in 
high~ veins, a&dn1m. and pockets, and u 
partial repba.cef'tl4'nt of fault breccia and 'ouge. The 
hOA rock Is rhyoU1<>. II Is eotimat<d that lhe 
nuontized wne conialna an a\·erage of 50 percent 
CaJo"1 • ~linerlllutSon ex.tends eas~ward !tom the 
cut for 600 feet with ailid!ied and fluoritized rock 
standing Uke a wall above the surface. This 
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mi.neralh:ed ione ca.n be lnoed in intermittent 
Ot.11.Cf'OPI for mor. than a mile westward from the 
cut.. At.lo, lheN are c'°5ely spaced outcroJ>I of 
11uorid10d br<cda aloog the Wind Can)'Ob !autt 
het..n ~cut and the Orride p:ospect. •pprosi
mately 0.75 mile to lhe ..a. In tact. ii appears 
that the Wind Canyon fault zone is alm()ll continu.· 
ouoly ftuorillud &om the Fo• 1 prospect to 
:Rocky R1clp, a di.stance of a.bout 14,000 feet. 

Fox 9 ond JO pro$ptc.tl.-ln the ta.stern pnrt. or 
1eetlon 44 (fig. 13) aeveral Oucnpar-bearins \'ein• 
•triking N. 40•- 55• E., along small raults probabJy 
related to the Wind Canyon fault, are present in 
rhyolit.e over an area c:ent.ered about 1,500 feet 
west.·northwcet of the deposit ln section 45 dls· 
CtlSSOd nbo\10. Pluorspar crops out intermittently 
!or 1,400 Coot along one of the .. -eins. Another 
fluonpor vein in l his area is -4 to 5 teet wide and 
..,, be traced 100 foot along strike. A third vein, 
·which bu ~ uplored in two shallow test piU 
about. 4 50 fee\ •J»rl with a difference in elevation 
or 100 feat , cont.ahu hich.grade tluorsp:u in zones 
up to 12 leet Wld•. 
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About 1,000 feetsoutliwest of the upper i<\st pit 
on the Fox 10 prospect, in section 44, there is a 
strongly Ouoritized outcrop of siJicified broocla on 
the trend of the Wind Canyon tault. 'fhe outcrop U 
12 t.o 15 feet. wide and about 300 fee t long. IL is 
covered on the west end by alluvium. Both 
coarse-grained \•oid-fiJHng and fine-grained replace
ment Ouorspar are abundant in the silicified 
t hyolite b:reccia. 

Se\•eral small depooits of Ouorspar are prti:.seffit. 
within a .structurally oomp1ex area known as 
Rocky R..idge, located at the w(':st end of Snowline 
Ridge about 1. 75 miles southwest of £agle Peak, in 
section 44 (lig. 13). Rocky Ridg• is on isolated, 
highly faulted, brecciated, and aJtered b lock of 
CreW.ceous (Bluff) Umestonc, s:ao.dstone, and 
quatttite, cut by rhyoJite and diabase dikes. The 
extent of Rocky Ridge deposits has been explored 
in numtrous test plts. tienches, and adits. Both 
replacement and void·filling deposits o~ur in 
fi5$ure veins and in irregular-shaped masses. 
Reser\•es in this arQa ar~ e&timated to t>e approxi· 
mat.ely 30,000 tons of ore containing an avf!ftlge of 
35 percent QiF1 • 

All other occurrences known in the distcict are 
smaU and appear t-0 be commercially unimponant. 
Depo.si'-5 in the vicinity of Eagle Springi1, the Lucky 
Suike prosped, and a few depOsits in ~lions 26 
and 27 may have some potential (fig. 13). 

De,,osits in the vieinily of Eagle Sprlng.-Se\•eml 
small deposits are known ii\ the viC-inity of Eagle 
Spring, in sections 8 and 9, on I.he northern edge of 
the F.ag.le Mountains. Approximately 600 to1J-s of 
metallurgical-grade Duon>par wa.11 mined and so ld 
from deposits in this arc~ in 1943. Old workings 
consist of two adits on different dep0sl1..s, a lew 
trenclws, and &<wcraJ t.est pits. The nuonpar occurs 
as both void filling and replacement. in fault zones 
cutting U1e Hucoo Limestone (Permian) and BluCf 
Formadon (~t.aceous); mo.st of the nuorspar is in 
limestone in t he Bluff Formation. 'the ~·eins and 
rcplaood zoncg arc thin and cmUc. Past cxplorn· 
tion in this area indicates that chances £or finding 
oonu:nercWI deposits are slight. 

Lucky Strike prospect .- Bedding·replac::ement. 
fluorspar in Finlay Limestone wa.<i exposed in 
surface excawtioL\S made by the U. S. Bureau of 
Mines on lhe Lucky $trike prospect, neat the 
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center of section 26. Thick overburden in I.his area 
obscures the exact geologic relationships and more 
work will be required to determine the nature of 
this occurrence (Gillerman, 1953). A bedding· 
replacement deposit similar to Ute North orebody 
may exist in this area. 

Depo11its in irections 26 and 27.-Flooritization 
aJoug small northeast.trending fauJts, aJong with 
irregular d ike.c; and stringers of rhyolitc, is falrly 
widespread in Cretaceous limestones and marls o n 
either side of the northwest-trending carpenter and 
Mlne faults in sect.ions 26 and 27. All of the 
occurrences obsen•ed appear to be noncommercial; 
howcvtl', the possibility of commercial deposits in 
this area cannot be ru.led out, and careful 
prospecting could result in the discovery of Jarger 
deposits. 

£VAl.UA'l'l0~ OF £.AOL£ MOUNTAIN".$ DIST RICT 

FJuorspar mineraUzatlon is widespread in the 
Eagle Mountains as bedding replacement in 
limestone and in fissure veins aJoog fault$ tJ-iat cu& 
a variety ot igneous and sedimentary rocks, where 
goologic relationships are favorable for commer<:ial 
deposits of Ouorspar. Fissure veins. along major 
t<lSl.-Wff:t· and northeast.-trending normaJ faults 
appear to have the greatest potential tor large 
reserves. However, brecciated zones aJong 
bedding-plane faults, such as at the North and 
South orebodies. contain commercial deposits. 
Ljmestone-rhyolite contact Z-Ones crop out over a 
large area in the- &Outhww:rn part of the distric-t, 
and prospecting in that area could result in 
dis.c<wery ot large- co-ntact-replaoement deposits. 
Areas south of Wind and Brood canyons are 
geologically favorable for Ouonipar deposits. 
Careful geologic prospecting along all major 
cast-wcit· and northeast·tttnding faults in the 
district would 3Jmost oertaitlly result h1 dj&00Vfff 
of many deposits not known at present.. 

Known deposi~ in fissure \'eins aJong the 
Rhyolite and Wind canyon faults and along the 
smaller fault at Shaft ~1 contain more than a miJlion 
tons of nuorspar with an avruage CaP, content or 
35 percent. Sedding·replacement deposits such as 
the North and South orebodiN; 1>robably contain 
50,000 to 65,000 tons of 40 percent fluorspar; the 
Rocky Rklge deposits probably contain 30,000 to 
40,000 tons ot 35 peroont Ouo:rspar. All other 
known occurrences may h.ave an aggregate total o f 
25,000 to 35,000 tons or tow-grade nuorspar. 
These cstlmates must be considered inferred 
because of the l::u;k of expJoration and sampJing 



daUI: they are based largely on knowledge of the 
geologic character o f the deposit$, on as.~umed 
continuity or >:tpetilJon for which thm-o i.s geologic 
evidence, and on <,'Omparison wit.h deposits of 
sim iJar types eJsewhert. 

Exploration and mining of fissure-vein deposits 
will be 006tly. The CaF', conten t is low, but the 
coarsely crystalline fluorite prob~bly can be 
separated from t.bc cryp\Ocrystalline quarti gangue 
relat.ive1y cheaply by sink-float. (heavy-mecli;)) 
beneticiatioil. The eentraJ part of the district Is. 
abou~ 16 mHes from t.he Southern Pacific railroad 
and 20 miles l'rom tbo Texas Pacific raHroOO, so 
transportalJon to a milhead would be relatively 
cheap. 

Si~·trn Blnnco Pe.ab Dist.rid 

ln 1968, I discovered fluorspar at several pl~ees 
high on the slopes of the Sierra Blanca peaks (fig. 
2). Intermittent prospecting during 1969-1971 
resulted in d iscovery of 45 o utcrops o ( fiuorspar 
on Sierra B~n~ Peak, Little Sima Blanca 
Mountain, Ro und Top, and Litt.le Round Top (fig. 
17). Drilling, ttenching, tlnd sampling are underway 
tit tJ1e pNScnt tim~. The commercial po~ntial o ( 

t.he district cannot be evaluated until more dat.a are 
available. 

The geology of the Sierra Blane& peak$ was 
studied hy Albritwn and Smith (1965). This group 
of laccoliLhic peaks is located between the 
Quitman Mountains and Devil Ridge on I.be south 
a.nd the southern escarpment ot the Oiablo Plateau 
on lhe north. Sierra Blanca Peak, the largest and 
highest of the group, has an oJe\fa&ion ot 6,894 tact 
and rl.scs approximately 2,000 feet abOve the 
S\lrrounding nat.s. According to Albritton and 
Smith (1 \l65) the Ooor o! each of tho lnccollthic 
masses is abo\1e the Cox Sandstone (Cretaceous). 
Creta~us formotions 3bove the Cox Silndstone 
(Finlay f'ormation and Washit:a Group formations) 
\\'~re deformed by the intrusions; steeply dipping 
beds on the Oanks indicate thaL ·washita a.nd 
younger Cretaceous formations were domed over 
the laccoliths, Er0&ion b.as ~xposed Lhe thyoUte 
core thttt.. now rorms the summit o f each or the 
peaks. The lacoolitltic bodle~ aro not symmetrical 
mush.room-shaped maS!ieS with IJat, conformable 
floors. At places on the ilop(!& of each o r the peaks 
Crelaceous beds dip toward the mountain at ~ngJes 
r;,mging trorn 5 to 30 degrees, whereas elsewhere 
beds o ft.he same formations dip steeply aw3y t'.rom 
the mountain (fig. 18). 'T'he irregular floor of the 
laccolithic mass is ex-posed in a Cew arroyos on the 
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Fieure 17. Sierra Bhmu peaks di,..rict .• Hudspeth County. 

slopes. Also, sUl- and boss-like extensions from the 
main laccolithic body, at different ele\•alJons, are 
common. ThC'l'(l are numerous minor folds and 
fault.s of smalJ d isplacement. on the slopes. 

All the JaccoUthic bodies are of fine-grained 
rhyolite and/or r-hyolite porphyry (Albrit.t.on and 
Smith, 1965). Thelr age is not known exactly: I 
believe t..hat. they were emptnced d uring 
mid·Tertiary tinie (late Oligocene or early 
Miocene). Sills, d ikes, and irreguJar·shaped bodies 
of andesite, hon~blende :mdesite potphyey, and 
latite porphyry, oJder than the Jaccolit.hic 
intrusions, au abundant in the Cretaceous beds on 
the slopes of the peaks. 

Figure 18. Oia.gramMatic crO&S ~tion, Roul'ld Top tAoeolith, 
Si•n11 Rbn~11 p~b di.lllrict, lfucbpeth Count)', Ki.owlng 
ar~u o t tlu Ot.q>at mlneralliatlon. 



Approximately the upper third of each peak is 
oomposed of rhyoUte. RhyoUte debris loofiened by 
weather ing is quickly mo\'ed d o wn the stoop uppor 
slopes and dtposlt.ed Ma coUuvial mantle O\•er the 
lower dopes. Consequently, the contact. between 
the 13ccolithic mass Md the Cret.aceou$ roe.ks is 
ob!ICured in most places; the contact can seldom be 
seen except in a few of the brge.r arroyos, which 
makes prospecting difficult. 

FluoTSpar deposits, ronging from a few inches to 
stive:ral feet Lhick, are present along and/or near the 
contact almo-st everywhere t he contact is exposed, 
and nuorspar is abundant as: noali in many Meas 
where the contact is covered. At most pla<..-e.s where 
the contact is exposed the country rocks ro-e either 
shale, marl, or nodular limestone of the Washita 
Cl'Qup (Duck Creek?' equivalent). rock types that 
are not e:asily repbced. The fact that I.ho shales aod 
marls are strongly fluoritized indicates that the 
hydrothermal fiuids associated with emplacement 
of the laccolit.hic bodies were rich in fluo rine. sm. 
and dike-like bodies of andesitic rocks cut by 
rbyollte associated with the laccolithie masses are 
also strongly nuoritized near conlacts. 

Most of the Ouorspo.r is very fine grained and 
r~mble.s ch~t. In tact, we:J.th(!ttd material on the 
sur face can easily be mistaken for grey chert. 
However, by careful ob6ervati.on it can be 
recognized as Ouorspar because ot it! weight and 
small pi.n k·to-purple area.s !lnd stl'eaks. Also, tiny 
euhedral cube:s ot auorlt..e Hne some fractures and 
vugs. Along sha1e-rhyolite and andesite·rhyolite 
contacts Ouorlti.zed tones up to 15 feet thick ha\·-e 
been exposed in sever&I bulldo7..er trenches. 
Isolated, i.rreguJar.sb.aped pods ot lluoritized shale 
have al!;O been exposed in trenches; 1>uch pods are 
within a tew root or theshal~rhyolltc ooobct. The 
host shale i$ not completely replaced in any o f the 
fluoritlted tones go far eiposcd, but the CaF 2 
content of the zon~ ranges from 50 to 75 percent, 
and mucl1 of Lhe- unreplaood shaJy materiaJ can be 
removed by washing. Silica is the p rincipal 
impurity. 

Four samples taken from fluoritized zones 
exposed in buUdoier tnnches on Round Top and 
Little Sierra Blanca Mountain contained CaF 2 , 

Si01 , 3nd Ca.003 as follows: 

c.r, Si01 OICO:l 

&mpleNo. (Pi!~enq (Petet.no (Pe«•nt) 

66.35 21.H 6. 16 
73. ]4 1 1.28 L72 
61.76 10.90 3.44 

50.93 23.78 1L61 
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l.VAt.UA'l'ION O V THt srna ... BLA!'CA PBAKS DISTRICT 

The oommercial potential for nuorspar ln the 
Sierra Blanca peaks disC-ict- remain$ to be 
determined. Fluoritii.ltion is widC:$prcad and a few 
high.grade deposits of minab)e thicknesses hS\'e 
been ex-posed in bulldozer trenches. The size, 
shape, and a\'erage grade or these and other 
deposit& in the district will ha\•e to be determined 
by drilling, which wilJ be extremely difficult on the 
stoop. n1bbll!>oCOvtrOO slopes. 

As the ore cons.isle; principAll}' of 
cryptocrys.t.alline nuorite, quartz, and elay 
minerals, it is likely that beneficistion will be 
di.tr.cult. However, if large reser,•es are round tbo 
metaUurgicaJ problems wiU probably be aoh·ed and 
the deposits exploited. 

1'. E. ?vlu1Jens, geologist wiUl the U. S. 
Oeological Sun·ey, rec::enUy collected several 
samples from Ouorspar deposits oJCposed in 
b ulldou.11' cuts on the north sid0 or LitLle Blanca 
Mountain and submitted them to the Survey 
laboratori('S ror spectrogrri:phic: analysis. AlJ 
samples analyzed oonlained trace amounts of 
beryllium, t.lnd aJI samples containing significant 
ru-notuits or calcium nuo:ride oontalnOO. appreciab1a 
beryllium. 1'he beryllium contenl in 
fluotjte--bearing samples ranged from 1.000 to 
10,000 ppm; the beryJlium content increa!ie!I as 
C'<lkium auoride content increases.. MuUcns 
rep0rted that beryl was observed in thin sections or 
some o( the samples, but additional mineraJogie 
study is needed to deLermine whether or not beryl 
is the sole souroe of the bery1lium. Tin in amounts 
ranging from 100 to 150 ppm was also found in 
sevcraJ of the S..'lmples analyzed. 

Quitman Mountains District 

One or two trial Jou or metaUurgieal·grade 
fluorspar were shipped seversJ years ago from 11 

fluorspar prospect in U\e uoribtrn Quitman 
Mountains (Evans, 1946). 1fhis prospect is in th(! 
northeast corner of secQon 21, block 63-1/2, 
PubUc School Lands, Hudspeth County. It ls on 
t.he eas' slope or the QWtman Mouut.a.ins about 3.5 
mile• soutllwc•~ or Bug lllll (Ilg.<. 2. 19). Coarsely 
crystalline fluorite occurs: in narrow, closety·spaced 
fissure veins within a sheeted rone about 15 feet 
wide in la~·as of the Square Peak VoJcanies 
(Albritton and Smith, U>65). The zone has been 
prospected in t..renche:s and shallow t.Qst piu overs 
d istance of several hund red feet. Individual \•eins 
rar\gc from 4 inches to 2 feet in thickness. The 
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sheeLed w ne strikes N. as• E.: dips range from 
55° SE. to vertical. 

'l'he Square Peaks Volcanics were studfod and 
named by Huffin.gton (1943). The sequence bu a 
t.ota.I thickness of about 3,500 feet. and oomprises 
rhyoUte and trachyte Oows fo r I.he most. part. b\lt 
also oontains latite, andesite, and basalt flows, 
welded tuft, and now broockt and oonglomerate. 
The Square Peak Volcanics are s\UTC>u.nded by a 
rirlg dike of quartz monzonite. granodiorite, 
granite, and syenite. The encircling lrttrUBh•e rocks 
are you_nger than the volcanics. According to 
Huf.fi.ngton (1943) tho Squ.ue Peak Volcanics 
occupy a basin o r syncline that. has &ubsidod about 
S,000 Ce•t. Albritton·•nd Smith (1965) suggeste<:I 
that the 0\'3l<1Shaped mass of volcanics might 
occupy a caldera caused by recession of roagma 
from a d:lamber below the area during episod1c 
intrusi .. ·e action. 

E:VAl.UATlON OP' QUIT).IA~ )10Ul"'TAtN$ Ol.$TfllCI' 

If the Square Peak Vok:anics make up tlle upper 
part ot ~ prism of rocks which sut..ided, and the 
rlnging sUfoic intrusive rocks occupy the rauJt 7.one 
a&ong whk;h the prism moved downward, then the 

geologic picture is similar to that for Agua<:hiJe in 
northern Coahuila, Mexico (McAnulty et al., 
1963), and the lnside contac t zone around the r ing 
dike is favorable for accumukttion or tluorspar 
dep0sits, especia1Jy aL depLh where Cretaceous 
limestones are in con fact with the ring dike. 

EL PASO COUNTY 

Franklin Mountains 

No commercial deposits of nuorspar are known 
in El Paso C.ount-y. Aowever, appreciable 
nuoritization i& evident in a road cut. OJl the 
Trans-Mountain Highway in the Fusselman Canyon 
area of the Franklin Mounta.ins. Both coarse and 
fine crystalUne varieties of fluorite Occur in thin 
zones aloug the out.er margins of small Preaimbrian 
pegmatit.e dikes. Commercial deposits may exist 
where granite pegmatites CUL the 0.stner 
Limestone in Lhi& area, b ut most of the geologically 
favorable land ts in a military reservation and 
prospec.Hng is prohibit.eel. 

Several small Quorspar deposits are known in 
and near the Organ t\founlains, a few miles 
northwest or the Pranklin Moun~ins in Dona Aoo 
County 1 New Mexioo. 
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