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chitrtiel• 

lbe attain& manuscript on the fluorspar 

districts of Mexico lacks Figures 1-10, con-

sisting of an index mop and nine photographs. 

These illustrations 'were published in 1962 in 

the Spanish translation of the report, 

"Javestigacion de las principales distritos 

de floorita en Mexico," Boletin 02, Consejo 

de Recursos astarales ID Menlovables, Mexico, 

D. F., Mexico. 

The Win asp and a summary of the 

Investigation were publithed in English 

to 1961 in U. S. 3eological Survey Pro-

ressional Paper p. 212-215. 
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Investidation of tbe principal fluorspar districts of Mraloo-1 

Ralpb E. Van Alstine, U.S. Geological Burveyliblhinwton,D.C. 

Assisted by Samuel Estrada and irreSLO de is Garza, Conee4o de 

Recursos Maturates Mo aesoiebilas Mexico, D. F., Mexico 

Abstract 

As a result of the increasing need for fluorspar, especially 

in North America, the Mexican fluorspar industry expanded greatly 

is the a.yesr period, 1952-1960. Since 1956, Mexico bas been the 

vorld's lar3eat producer sad exporter of this aommodUy. Prom 1956 

through 1959 Maltice imported about 90 percent of the fluorspar 

production to the United States; these *sports seemed. about 

334000 tons a year. Districts that yielded about 95 percent of 

the Mexican fluorspar production in 1959 vere among those visited 

in the spring of 1960. Brief visits Imre made to 36 fluorspar 

mines in 9 states of Mexico. Aeasured„ indicated, and inferred 

reserves in the fluorspar districts investtgrated total about 15 

million tons of ore operogiog about 65 percent Cdre. Mese 

reserves and potential futon SOMOOD indica** aanaltussa4Inemi 

production of flumes, alevalie Nest the domestic seeds and 

to 114P917 other Mirth AmrSomagairdwarmata for ae7 years, 

J PUblication authorized by the Director, U.S. Geological Survey 
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ihs fluorspar deposits are relnly in the Sierra Mnare Oriental 

of eaatern gni austral MEXICO; in the Sierra Madre Occidental of 

western Mexico; and in U* Sierra Madre del Sur southwest of Niexto 

City. More than two-thirds of the deposits examined are in limestone 

of Early Cretaceous age. The others are Chiefly in shale or volcanic 

rocks that overlie the limeatoce, or within or next to totrestre 

lortiary rhyolite. Ms deposits occur as nearly flatus*** or 

WAWA bodies or OS atemay digpirgi veins, pipes, comical bodies, 

tabular mod irregular reel emu ani filled sink hole and 

oollspnebreeciss. 

Xining sad milliag methods sal the Urger diensits are beconing 

more effieloo4. Priam, that the llottesn fluorspar Industry faces 

in the future Snrbide deem grade of ore is sway depodits, 

greater depths of mining, inerassing sesta of labor, *Applies, and 

transportation, and greater aompetition with lboolik and Italian 

fluorspar producers for the United States market. 
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Introduction and acknowledgments 

A survey of the principal :Improper districts of Mexico was 

mad* in April, !ls,y auk June 1960 by abash B. Van Aistine, U. S. 

Oeolpgical eervey, sod lag. Samuel Istreds aid Meg. Briessto de la 

Omsk both of the Cones,* de Rectarsos Miturapes 

Secnitarts del Patrimanio Maxleop D. lie brie 

'Jolts to 36 f/uorspar mina, la 9 States of Mexico jemplist first. 

head knowledge of Moms, deposits and their geologic 

evolvement. 

Districts that xteldel about 95 percent of the flaorspar 

produced in Mexico in 1959 vere amass those investigated. Tables 1 

end 2 and Figure 1 show the districts, sdnisg coppenies or lathes, 

Figure 1. near here. 

and processing plants Oat were visited. infmuldami about other 

fluorspar deposits of Mexico has been pUblishomi Wilson, 196084 

Praia, 1954, 75-85; am* WILltesson, 19610. 

3 



Figure 1. Index siso of part of Mexico thawind Litioniper alning 

districts and processing plants visited, April - June 1960. 



 

The Office of Minerals Mobilization, U. S. Department of the 

Interior, sponsored and fioanoed R. E. Van Alstineis trip. The 

participation in the project by Ings. Estrada sod de la Garza was 

financed by the Consejo de Recurs Maturales No Renovables. 

The investi4ation was made with the cooperation of er. 146. 

Salvador Cortes Obregon, Drente, Ooneejo de Recureos *Murales No 

Renovables; Sr. Mpg. Guillermo P. Sales, Director, Institut° de 

Geologisq Sr. Meg. Salvador Trevino, °granter Comision de Foment° 

Minero: sod officers of the verious fluorspar companies operating in 

Mexico. Ralph L. Miller, Chief of the U. S. Geological Survey 

mission to Mexico, helped greatly in arreaging the cooperative 

study and accompanied the party in the northern Coghuilar 

and Zacualpan districts. 
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Table 2.--Processin5klants visited, 

APprox. daily 
on capacity (tons 

Location Operatinz covany Process of ececontrates) 

1 bilqUedat Sonora San Luis Mining Co. and. Flotation 125 
Aluminium Ltd. of Canada 

2 Heath Crossings Owe Chemical Co. Flotation 100 
Wahuila 

3 lagle Pass, Ilexes Reynolds festal. 0), Flotation 100 

Fl Tule, Coahuila E. I. du Pont de Amours Air se.parft- 3.) 
& W. titan pilot 

Aslant 

5 Musquiz, Coahuila Fluorite de Mexieo Flotatfrion 2c0 

6 Agujita, Coahuila American Smelling and Flotation 150 
Delming 

7 Vrausto„ Coahuila lavreace tom. of Heavy Media WO+ 
iiesceounilland, Ltd. 

3 Zaragoza district, Mineralog Itnnessit Crushing and 300 
Sam Luis Pbtosi sizing 

9 am Dais Potosi, Noranda Mines, Ltd., Cruahimg and 3.10 
!ma Luis Potosi and others sizing 

Rio VerLe, Min r& La Valenciana Washing mod 15 
Luis %told sizing 

I Zacualpan, Mexico Mexicana de Minas y Flotation 
Beneficios 



Fluorspar deposits 

Geologic environment 

Mbre than two-thirds of tbe fluorspar deposits examined are in 

limestone of Isrly Cretaceous age. The other deposits are mainly 

in shale or volcanic rocks that overlie Ube limestone/ or vithin or 

next to intrusive 'artistry rhyolite. 

The deposits occur as nearly flat manto bodies or as steeply 

dipping veins, 14Ples, conical bodies, tabular sat 1:11.1101ar 

reAmeemeat bodies, aid filled sink boles and ctillsee, brecciss. 

Tim mato dedosits 4/04, finerally ean/ler but attain WOW freiS 

ore than the veins, pipes, and coabmil bodies; t are elommient 

la ameral waxy asseristei wets a limestone is another* mg 

southern Oninalla. 
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Fluorspar is an earth material =vole& largelaroirthe utthersi. 

fluorite (CO2). The deposits consist predosinentio of fluorite, 

calcite, and quartz or chalcedony. The fluorite is hilt variable 

in texture, t rain size, and color. Iii some deposits the oeleite 

content increases with depth; in others it decreases below a 

superficial caliche zone. Moat of the ores contain small quantities 

of barite, celestite, gypsum, native sulfur, pyrite, sphalerite, 

alena, Chalcopyrite, cinnabar, iron oxides, or manganese oxides. 

Bertrandite, Be4(OH)28i2070 baSIMMat reported. la the Arsuachile 

deposit of the Pico stereo diStrict, northveetern Coahuila (Rove, 

1961, p. 56; larrinsoal 1962; and NeAoulty, 1962). 

Inas of ore 

Although detailed sample data more not available for most of 

the Mexican deposits visited, the average grade of ore, estimated at 

about 65 percent 06F2„ seems to be Maher than that of fluorspar 

deposits in the United States. Hbvever, the overall rafts in grade 

from less than 40 to more then 90 percent Osi,, is similar is the 

tvo countries. The sines content of the ore commonly is less then 

lu percent and in some deposits is less than 1 percent; a few deposits 

contain more than 3) percent calcite. The high quality of fluorspar 

shipped from same Mexican districts results from selective mining of 

lower grade deposits and repeated hand-picking at the mines and mills. 



 

 

The tbionser reserves is the districts visited awe 411441041114 

at about 5 adittas tam at aesseered sad ladieetat ad Mout 30 

tom et lairanat set mereglagg alto at 65 percent CeIrr 

rAlimilper mime ipmerelLy aire net Weeks* out , seed 

theft ostdrines ere based Von obsermwtieme side by tale writer and 

mos islOrmation supplied by thenbalas eoppeeles. Individual 

allPoSite eastaladag these reserves muse in size from less than 

10,000 t to more than 10000,000 tons, An additional sedestiel 

WOSOrY0 about 5 million tons of acid-grade fluomer emi4ainel 

Is Oust 45 milli= tons of tail:Inas that have amanuleted from the 

natatapia of zinc-lead-copper ore in and near the Parra alserict0 

aheasheme thisadatedly other sources of skAPPII will be found in 

Nimimm4 eipscially is Owdosila sad gel n Luis 143tosi. Ihe most 

favorable sites for **planation* emtessins a significant 

mite,other mineralised structures within the knovn districts, 

simi Isom sem ports of Nodes where Cretaceous newton* and 

silicie isneous rocks are found. 

lo 



Mining and milling 

stossoles. eirditied cut-and-fill system, rocemeek. 

p11 r astbalkip tisaehlui elpswits are the &let *Ahab of 

mining fluorepar in as of the larger fluurspier slams 

are highly mechanised; at Mai of ft deyosits, boomer, 

modern alailaig techniquse Mo not MIA l only the Mew* page, 

thickest, or most readily accessible or. is alined. bl Mit sal 

lacked to the surface on the beets of the akiners. or. 

in bodies as thin as 10 centimeters is aimed protitish4 ft= ane 

!panto de, osit. The deposits in the Ibeantads-Buenavista district„ 

Coahuila, are embed aalaly tree Mite in vthich the writings extend 

lees than 15 meters below the amease ant 100 meters from the portals. 

Water for alms use is hauls* to most of the districts; pawl/ all 

Ube alma visited ware dry. Because of this lack of water near the 

aims, ore is haulm* as swat as 250 kilometers to a still. 

11 



7wenty companies cont the mines visited. Sturteen of thee 

are affiliated with Uni4e1 nate' eseennies, three ant entirely 

Nexicem4 two are affiliate& with OMMIldise ompanies, and one is 

Elpeaiih. About WO mesa were said to be employed in the mines in 

the fluorspar districts investigated. 

Eleven f1u448.4gir processing plants soloying alseellt rij nen 

were visited. gible 2 shows the opennUnginnplOprs Via of 

process) an& Approximate oapacity for each plea*. fibealrela U 

plants are inactive (live. mil 5 ea ihble 2). %m art nor 

rletaticemills that b operating in the summer ui 19W (;os. 1 

aM 2 on blue 2). 

12 



Grade* of fluorspar and production 

Chemical and physical requirements of the three grads* of 

fluorspar ere summarized as follove: 

Metallurgical-grade fluorspar 

Fluorspar suitable far use in the produstian of steel is 

required to mot the rated., ippsalriestioas for isivelose by thin 

Limited States GoomMbissa: 

Jirootoote saw bars 

a. *mica requIrespents 

losessat by wigklt 
(11E7 basis) 

I Grails A *We 111 
Effective Calcium Plibaritis 

(CO2) Minimum 70.00 6640 

Sulfur (8) (as sulfide amd/or 
free sulfur) Miximum 0.30 0.30 

teed (Pb) *Wm= 0.50 0.50 

-/Footoote near here 
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General Services Administration, 1957, Deena. 
Materials Service, National Stockpile Specification P 6914.8, 

Metallurgical-grade Fluorspar. 



 

?fi jpercent effective calcium fluorine Matt be calculated 

br IleWON trot tilie siateisei *slam fivoaline 2.5 percent, for 

es* 1 swermi asidelamit Mika, freetions s mom. 

silammerirmsor 



b. Physical rsoperOmiate 

All fluorspar don pass a lt inch aieve (100 ea 

4114MdMO), Sad not more the parosort by Aid.% Moll pan a S. 

albsailswit Novo No. 16 (1.19 — spoaing). lino fluorspar Ls 

bissidag Mosel become it is lost i e Ossastee 

await or Mato at Ow marfeas testa* of sinking into the moat. 

*MM.of tams AbOVO limitation on the amount of fine material, 

allitallurgteal-grede fluorspar generally undergoes lees milling than 

the other grades, and the grade of mule ore commonly used for the 

Pralkatiama at avelailinglea-grede Slmarafar by jigs .4: Aeawy Media 

Iresela Is Maw Una tilt 400i tor Nokia geld or ceramic itiades 

by trietaum. 
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Acid-grade fluorspar 

Fluorevar suitable for making Chemicals and artificial ryolite 

is reqac) LID meet the follovin ApecificaLical far penkimme by the 

United States lavernment-/: 

- Footnote near here 

a. Chemical requirements 

1. gydrofluuric acid grade 
Percent by weight 

(Dry basis) 
Calcium Fluoride 

(CaF 97.00 (See Note 1) 

Silica (5102) Maim 1.50 (See Mote 1) 

Sulfur (S) (as salThheandior 
free sulfur) Maximum 0.03 

Calcium Caktonste (CaCO3) 
tiaximum 1.25 

Mate 1. The ealciuti fluoride mav be a minimum of 95.00 jpercent 

jorovided the available calcium fluoride is not less than 91.00 per-

cent. The available calcium fluoride shall be calculated by deducting 

4,00 i4ercent from the calcium fluuride for each 1.00 perawA, silica) 

fractions awn rats. 

17 



g. S.7 asnerat Services Niministration, 1952, Emerjency 

hocuroment Serriamo StoeXpile Nowcifiestiun N69u, 

WM* Manger • 
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2. Cryolite grade 
Percent by weight 

lari basis) 
Calcium Fluoride (CaF„)) 

Minimum 97.00 

Silica (Si 02) Maxim= 1.10 

Sulfur (S) (sa sulfide /or 
free sulfur) Maximum 0.03 

Iron oxide (Fe203) Maximum 0.25 

Los& (Pb) Maximum 0.20 

Zinc (2n) Maximum 0.20 

b. PEwsieal requtroments 

All waived* fluorspar shell be in the for of lumP, filter 

coke, or dry fines. Dry fines ebell bare a moisture content of not 

more than 1.00 percent. 

Ceramic-exude fluorspar 

Fluorsper suitable for use in tbe Mass emi Memel keemotries 

has no fixed specifications. It is generally a finely ground pro-

duct and is intermediate in wivosition between the other two grades. 

Wit ceraraic-grade fluorepar ountains 92•96 percent Ca?2 and less 

than 3 perceat 3102, 2 percent Ca CO3$ and 0.12 percent Fe2O3. 

19 



*Wee 19561Mssico hes been the, law IssIWA ABOOMINIV 

aleparlmw et ilaseppoiN For this taut poilkommma 

id essiddersi t. how amegail, mad; 3/5,000 too at 

illeallangleamiende addipralle neeelVer ganallatriaes- ut 

Prodamtlam se eammudeireile Momper in Midas ball set ban 

IU hserver, saw of the Memo askivralle sealseleakee 

Wm ban mot as orreste-tree Manger I* Ihe *Oat likates. 

112 Ibe Xam.yeer period *56-1959 Wats* mortal *Out 90 

Percent of its flwrapar production to the United Stoles and about 

6 rcant to Amt; the remainder was comma by lemican industry 

or evorted to Europe or Japan. Oasis° suppliAg ewe Um 63 peramnt 

or the flwrippor ligmeted into the Limited States, everodlua about 

330,000 tons dirler. Abaut 35 pereent of tbe can fl oz 

concentrates emportad to the United States in *to jimetod eantalaed 

wore Olan 97 pareaet 01,2 (McDougal and rolex, 1960a; McDougal ail 

iblututt 1961). twin 1960 this 1, portion of the hidimw4grefie 

Prothamt dropped L0 'About 25 percent, but it is evected to rise 

smaltedly as prodttetion from the Us) now flotation laths inaresses. 
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Transportation 

The transportation of fluorspar from mines to mills is 

difficult but is improving as better roads are being constructed. 

In parts of the Pail:a-San Marcos district, Coahuila, burros pack 

the ore down steep mountainsides. Trucks haul ore from most of the 

districts, however, over, fair to poor gravel and dirt roads in 

rough terrain having a relief ranging from 150 to boo meters. 

Railroads transport ore to the flotation mill of Reynolds Metals 

Co. on the border at Eagle Pass, Texas. 

Travel over some of the mine roads is slow, unpredictable, and 

sometimes impossible. For example, the El Refugio deposit was 

reached from Rio Verde, San Luis Potosi, by driving about 70 

kilometers over rough road that crossed streams and arroyos many 

times. This road was said to have been unsuitable for hauling ore 

during a 5-month railvseason. Trucks haul fluorspar from the Pico 

rtereo district of northern Coahuila across the Rio Grande, and 

fording is said to be impossible at times, especially during rainy 

Periods in August, September, and October. 

21 



Most of the fluorspar kmacentrateaara Shipped by rail from 

the klants, and either cross the internatiomal bardir at point* in 

Texals and Arizona or reach the United States atter transfer to 

ocean freishters at Tampico. The freighters deliver the fluorspar 

to various pical,* along the Oulf of Mexico, Atlantic Coast, and 

Great Lakes via the St. Lawrence Seaway. dart of the concentrates 

arriving at Brownsville, limas, opposite Matamoros, are shipped by 

barge, as far as Chicago and Pittsburgh. Truck* haul acid-grade 

concentrate* from the mswaill of the Dow Chemical Co. in northern 

Coahuila shout 110 kilometers to the railroad at Marathon, Taxes. 

Concentrate& froN the new flotation mill of the BM WO Milling 00. 

and Uuminium Limluea of ommatta in sowers are Shipped by rail 

through Douglas, Arizona. 

22 
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Priam for ilaziess fluarquir at the intaraatiasal berlar laris 

said to be $25 a *Siert to for a astallurgisal-grale lset 

contain/ix; about 70 percent etteative Cs1P2 sod $30 to $35 it taa 

for acid-gralc vet filter ado* now primes include the Merleas 

export 141X of $1.20 - $1. iQ par to for airtallmrigical-gratie 

fluorspar and. about $2.00 AV tali DX: meld-grade fluorspar. 

lb. United States tariff rats OS imported fluorspar containing 

not more than 9T percent CaF2 is 0.50 par short ton. On fluorspar 

containing more than 97 percent 002 the rate is $1.375 Per short 

ton. 

Uses of marsipar 

Ihe chief mss of seetallurigiailigrele fluorspar are as a flux 

esemdacturlag steel; far tams production of iron, stegnesitaat and 

*Zaino= castings; for Amato terrealloya and nickel alloys; and 

for smelting tieeemiary metals. but 4 pounds of fluorspar are 

used for Leh short ton of basic open-bearth steel produced in the 

Usitod Stites (Motel as* Foley, 1960b). 



As -grade fluorMgar is used in making hydrofluoric acid, from 

*bilk may fluorine dhamicals ere, prepared and from vhiCh synthetic 

411170.1te and aluminum fluoride OM ausitactured for the aluminum 

induinzy. About 2.4 to of seldlipalb elvarogsr ars consumed for 

esedh ton of scoduasti. Bath ton sit sleatuss aanutaetured. tram 

bauxite ores by -mss using apeatic fluorides in the elettro-

lartic promos requires About 17 pammil. of cryolite and 58 liounds of 

aluminum fluoride, having a suridasik equivalsnt of about Wee pound* 

of aoldfgrade fluorspar Cringer and other*, 1960, p. 15). 'he use 

of fluorine Chemicals is incremsind rapidly, sapeelally fluorocarame 

for refrigerants, as propellants, sad plastics (Mauve, 195a; 

Fuser and others, 1900, p. 2T-33; Williamson, 1961a; and Chemical 

and Engineering amp 1960b). Fluorine elmaisels aide trot sluGrakeir 

aro also used in *Wang glass; In the asnmfecture of bigholnekame 

fUels and fluorinated oils, greases, .rat mss; is tbe imilmetion 

of uranium bexafluoride for the separation of uranium insbees by 

thermal diffusion; and in certain kinds of f ire extingaiibers, 

liusecticidea, wiped preservatives, antiseptics, tooth-dew proven-

tstives, and eater fluoridation processes. 

Oermmic.igrade fluorspar is consume& in the manufacture of 

certain types of glass, enamel, and tile; in making rock vool and 

velding-rod coatings; end in fluoridating aster &Wiles. 
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Outlook sat conclusion' 

The use of fluorspar is increasing lihreadismt t world as a 

basic rev material in the expanding steel, aluminum, mai fluorine 

dhemicals industries. The greatest increase in demand will be for 

acid-grade fluorspar for the aluminum and chemical industries. 

'fie consumption of acid-grade fluorspar in Mexico is growi*g. 

In recent years small amounts of hydrofluoric acid have been madf. 

$t Santa Clara a few kilometers northeast of Mexico City by Fluor-

Max, an affiliate of Stauffer dhemloal CO. (Chemical and Engineer-

ing laws, 1958 and 1959). This plant closet dam, but Fluor-Max is 

Ming a new and much larger plant in Sin Luis Potosi for making 

hydrous and anhydrous hydrofluoric acid (R. M. 3rogan, written cam-

munication, 1961). A plant to manufacture fluorocarbon products is 

being built an the Santa Clara site by Halocarburos, 3. ,., owned by 

Stauffer Chemical 0.15., F. I. du Pant de Nemours al Co., and Mexican 

ators (Chemical Week, 1960). In 1960, leneral Chemical Division, 

Allied Chemical Corp., provided technical information to Calulosa y 

Derivados ror completing a plant in 1961 at Monterrey to make hydro-

fluoric acid and fluorinated hydrocarbons for Mexican needs and for 

Diug throughout Latin America (Chemical and Engineering News, 

19600. 
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Ile production of 0i1dperide fluorspar in Mexico in growing 

Siiiteitially because of the soppietion in 1960 of the two new 

flotation plants in Sonora and Coahuila (Nos. 1 and 20 Was 2), 

laletatsaammeg oisocity r 225 tome per day. Cis. inners Rio 

63410M60, affillate or loners). Chemical Division, Allied Chaniaal 

Cerp., is °completing a new flotation plant at Rio Verde, Sas lais 

1' toes, 'with a capacity of 200 tam of ore per day (C. t. Pierson, 

vritten communication, 1961). Acid-grade fluorspar of Mexican 

origin is being shipped is Incrassing quantities to the United 

States Government under the U L Alpartment of Agriculture's 

barter program; flotation plaits fly liaorsagiadal S. A., in Sonar's, 

Dow Chunteal Co. In Oalnuilm, Americas Mielting sod Banning Co. 

in Coahuila, ant Reynolds Metals Co. in Eagle Paseo Texas, grosses 

this fluorspar. 

Measured, inetUdItelp snit inferred reserves of fluorillor in 

the districts vials 11.11 adequate for many "are of proOlnetion. 

continued exploration Should result in the diseasery of new deposits 

and significant tuctensi 01' icloiWn 44.041%44 the production of 

metallurgical-weft Iniaispsr and hand-Mini anlimgrnie t1 spear 

abilladk dilempase as tile blew graft darts of au olkimmilts ere 

deplete* mod more lower grade ore is mined for the preftetica et 

acid-grade fluorspar in flotation 
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As a malt at the isteresSing need tor Ilmorepar, 

in %Atoll stat••• Omideep, sal Illasise, the lizzieeretnaort4Pew 

tridulitry hes naid tom' biaist verry "meltable within 

the 14et 8years. Ike 'daft amt militia akettmei at Om taw 

dewsite are be nom eitieleat" and the laimatry le coatinalag 

to tion•islip erinea though it is faced with ember the et alaing, 

dieregiaing grad* et ore la saw deposits, increasing caste at bear, 

supplleso end troopportationo eeeeat greater eavetitice for Mei SOK 

coast ad It Wass warisete of the (halted Mutes from the *mist 

mei Ztalias tlimaregar Iniustriee. 



Description of districts 

Chih,..shua 

Far s1 district 

The main importance of the Ferrel district as a source of 

fluorspar is attributed to large tonnages of fluorspar that /NW 

be recovered from mill tailings resulting from the treatment or 

sulfide‘xes. In the slirAe-leed.-irilver mines of the %mai tistrict 

fluorite constitutes 10-20 percent at the vein material in Lost 

places (Lowther and Marlow, 1956, p. 86). Aida of the fluorite 

is intimately interim with the sulfide minerals, but locally 

*aorta-calcite-fluorite veins cut the sulfide ere. la uhe San 

Francisco del Oro and Seats Berbers districts, 10-25 kilometers 

southwest of hovel, the Wilde ores contain similar quantities 

of fluorite in the dengue (Mbehl /k„)1561 p. 115; Xieronal 1956, p. 

1QQ). In the northern pert a the Seats Isrbera district the 

amount of fluorite increase", ale in places white to green fine-

Waimea fluorite becomes the man component the dengue (Scott, 

108, P. Ian. 
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fiesearch in pilot; plants is underway by several companies in 

the Parral district * attempt recovery of a fluorspar soliseatrate 

as a cqproduet from the metal mines. If this work SUSINMIStat 

fluorspar flotation units may be added to the mills treating the 

sulfide ores. Mai/mode fluorepar may be recovered from the 

sulfide ores being si el* alas from the large piles of mill 

tailings that, contain WISMai lire Pros data presented by 

A. A. Brown, Om. Presidia*, aaillialaiimatIM aid Co., 

before the U. S. Tariff OMMIOMMOIftlameriber19591111411.111 

information diven by several oloororaining eosipmnies, it is 

estimated. that in the Viral diet riet and 3ament Elea Prtateisco 

del Oro and Santa Barbara districts about 45 million tons off' 

tailings represents &potential of about 5 million tons at 4,04 

1;n4st1voraparemosaiNrailes. 

the Sorrel district is in southern ChibLeasio seer tba boyar 

betwees ate Sierra Madre Osoldinitaa. at Us esotral Plataaa, S.4 a 

region of low relief vest SMi mil. Too reads, two 

railroads, and the Sorrel River cross tie district, fidgeit Si very 

fewortbly located, also with respect to the supply or labor. lng. 

Mircial moues, Dept. Geologieo, Minas de Igaala, acted au wide 

to same of the fluorspar deposits. 
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la the Arra district lertiery volcanic rocks consisting of 

basalt to rhyolite tuffs, brecc1004 ad flows overlle re and 

blue.blaek thin-bedded eslailimmas abates or argillftes, ;?robsbly 

eir Cintesseeto sap Oleu itt, 1930; lowther end Bell, 1.950; and 

lovas,' eel flan, 1956). A stock of lertiery quartz Lionzonite 

is intrusive into tbe Melee, lilac* are appalled on the flank $ a 

broeti dome ant dip 30-609 16 Mbesel. Smelts, shwealtetikes, ace 

veins, all of which strike eipproximataly north, cut the *alms 

and rounder rocks. 

A fluorspar deposit without sulfide* as Use Perla claim vas 

the source of most of Vas flwareper produced tsma this district in 

1944.45. This claim is about *kilometers vest of Parra sad extends 

south froz the Parral River, *out 300 meters mat of the active 

Eeleralla zinc-lesd-silver mime. Neer the contact of quartz nonite 

Geer! 'hales as aspitbannal vein of calcite, vertu,aM f1morite is 

localism" elms • fam1t Await, dike. Aar 7 W*,etwroxi-

=344 =aft and Ups 65.-85.W. near the malAsipamost alma 250 alters 

south of the rails 1. /me fluorite content is estimilied to be lase 

than 50 percent in the outcrop and to decrease in taw waiting. 

below. The fluorite is obitit to yellowish brown where irOber , 

ant is fine-grainet ant own it la aessives nodular, and also 

lines eerities of bonnet: omits. Fluorite and calcite locally aro 

interlipared with Us* term oxides. 
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The ore body averages about 4 waters in thicknese in the opencut 

and oontimmeeinmememi at least 25 meters. The mineralised fault 

extends aion strike for hundreds at asters north and south of the 

main eat, but the continuity of the fluorspar ore has not been 

dimmestruted. Accerding to Predo (1954, p. 75) four other claims 

are located elan this -vein north and south of the Perla claim. 

Between 1948 eel 1952 Cis. Industrial de Fluorite and Ci.. 

Nitbellurgise it fhrral„ affiliates or 3eners1 Chemical Division, 

Allied Chemical Wry., acquired these elmAms. 

le 1944-45 about 5,000 tons at fluorspar was mined from the 

Perla *Ulm and About 2,000 tons from the Locamotora claim. The 

Loeomotora claim is 2i kiloaeters farther north along the vein 

vbere the fluorSpar ore is about 2 meters thick, according to Vorli 

War1X re-curds of *tale Eeserve OD., Reconstruction Finance ChM. 

The fluorspar contained about 75 percent Cer2 and 5 to 15 permit 

Sior It vent to El Peso, Sues, to the Alloy Metals Corp. 

notation win and to the Mietals Deserve Co.'s metallurgical-Grade 

stockpile. 
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Cbakatila 

lloaantatin-litanavis1.6 district 

Major fluorspar production from the Blacammaallrlert* 

district stiarted in 1951 with U* discovery of mew high-grade 

deposits, although fluorsiow vas aid from several deposits in 

the southern part of this district as early us 1943. The district 

1$ a very important source of fluorspar; from information provided 

by the mining covanies it is estimated that nearly 1 million tons 

of ore Prom this district yielded about 500,000 toils of ilaorspar 

concentrates in the last ten years. A publication describes the 

activities during the earlier years (Schulze, 19)3). Sr. Francisco 

Gee of Fluurita de MeA1co guided us to the nine nines vital-Jed 

La this area. 

The Encantada-Buenavista district covers about 500 square 

kilometers in north-central Coahuila. aorthwaat,-trending broad 

valleye and sharply dissected mountains and mesas of the Marra 

Madre Oriental traverse this sparsely inhabited arid MUM, vhisdit 

Is about 100 kilometers by gravel road northwest of AUzquis. the 

deposits inveatidOlei an Muennvista Noss are about 15 kilt tern 

by road sc,utheast oP Encanteda Masi. and about. 1 peters hi. r. 
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The district is underlaln by gently folded Cretaceous uarine 

sedimentary rocks with told axes trending northwest (41n,,,,,, 1947). 

Synclinal valleys and domal anticlinal rid8es are preacuinant; 

faults are not consjoicuous. The boot rocks are mainly the 

Georgetown Limestone of Early CrifteSom sge and the overlying Del 

Rio Shale of Late Cretace*us 4410. Del Rio Shale is overlaia 

by the Buda lAnftstone or by the Mae Ford rormation, ooth Lute 

(...t'etiaccas age. The above strntigraphic sequence vas re,port,ed 

(Imlay, 1944, Cbart no. 144o) for UiLe 41rea adjoiC(1; on Lhe northeast 

between 3erranias del Burro and the tUk., Groodit• Rhyolite 

alkesp and sills of .Bertiary 147,e cut the Oretaamous Avc':s and may 

be Jesstieslly related to the fluorspar deposits (Planalty, 19,0. 

'ht OiloriAtown Limestone is a thick gray-blisdk to ch400latee. 

br,ydri„ =alum- to thick-beddsdp massive, cliff-forming Me 

linestone. qty or yeIlowisihbrown clay or thin-WAAL ismdstone 

of the Del Rio Shale fill irregular solution eavitie* Ma channels 

along the ;Jiver cr:intact of the limestone. The Del Rio Shale is as 

much az 5 meters thick Out 10Miliy is absent. 
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The fluorspar is found Chiefly as nearly horizontal 

discontinuous sant* or blanket deposits at or near the top of the 

Georgetown Limestone (fig* 2). It forms lenses and pockets in 

Vivre 2. near lore 

solution cavities in this limestone an& replaces the limest,oner 

the argillaceous rocks overlying the limestone; some deposit* ere 

ms masoih as 15 meters beim the top of the limestone. The 

mineralized zone is but 490 meters strutigraPhically above the 

CiApixto Formation that oambeilasimmerAsad-silver manto deposits 

Sc the riaares. soft (isiedbas Majersda4 1956). Laths 

nava Soft of the eras loperaia siliceous fluormarlami deposited 

with shernialamrals at the contact $ Oporgetown Limastame with an 

intrusive enyolitie or ayenitie body (tillsoa, 196061 9. 370; 

10401* sed inrich, 1963). in many places *ere the moral 

top a Lbw resistant Omorgetown Limestone is exposed on the upland 

surface,of the MOW residual fluorspar forms OM bias in tJae 

soli and caliche:uhieb locally is more than 6 asters thick. 
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7igure 2. tncantaga.auenairietn district, Oolhuila. Nanto 

fluorspar deposit, spaasing neer13 borisontal attitude end lenticular 

form, Photo by log. Boma Molitsdal. 
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The thickness or the ore rages from about I meter to 6 meters, 

possibly averaging 14 meters, and the grade ranges from less than 60 

percent to more than 90 percent car2. The silica content, ranging 

from less than I to more than 15 percent, varief chiefly with the, 

quantities of quarts intergrovn with and coating the fluorite awl 

with vbe extent of replacement c,f the arailleceous rock by fluorite. 

Coarsely crystalline calcite is Oballemat in the ore, especially near 

the top of the ore bodies; looslirmore calcite than fluorite is 

wresent. nne—grained calcite is interlayered in some of the ore, 

and soalonobedrel crystal& ai calcite commonly coat fluorite crystals. 

Tirry crystals of selenite form a arast on speciosa& (4 fluorite 

collected from one of the om, bodies; sulfide L:Inerals, barite, or 

stroatteLiUtiamm not observed. Schulze (1953, p. 10) noted the 

presence of yttro-fluorite aid rare earth minerals in some Of the ore. 

The fluorite is gisoirally brosaisk, moray- ice, and purplish. 

The brownish fluorite sad locally the adjacent limestone ?live off the 

odor of petroleum when freshly broken. The Intensities of the brown 

color and odor seem, to very directly with the content of hydrocarbons 

which probably turd derive& from the associated sedimentary rocks. 

In Los Pima deposit and several other deposits this browoish 

flmarito is coemelm14 common near the base of the ore sane. In 

El Comma deposit coarse- too mediamagrained brood& fluorite 

tamed first and was followed by coarse gray-white fluorite and 

thee vethiets aod thin crusts or iine-grained eLibic purplish 

fluorite. 
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individual or btu commonly contain cinlyatisleasitaild tela 

at fluorspar and are not Snits& to modern, large-scalacialiiiiii 

adadmed, Many deposits ce*1100.1114/ abort edits at the 04110 of 

the um* mai in camon awns eat hy elialioar pits dug In the &Al. 

Xining is highly selactive Si only the risbook, thickest, aad most 

searilw mined ore is extracted. In La Asia deposit it is 

Neff tabla to mine high-grade ore as little ee *meter thick. 

Fluorite de Mexico mei affiliates of E. I. du Pbut dis Memoure 

Cio. and American Smelting and Refining 0o. control mcst a the 

Wave. The major part of the mining has been done by Morita*, 

Matted, uhickt is controllel partly by a subsidiary of Continental 

Ore Ob. (U. 8. PRAMS% Mau )InereL Voile Notes, 1956). According to 

Prods 4994 p. 73) about 7,0 tams of fluorspar vas being 

groiNead month4; in 1956 about 600 miners mere in map at 

aiesateas, obis 0111son, 1956). In May 1960, however) less than 

hat this amber of mlnero Imre amid to be in the Eacantadm-

nuemeriete. district producing about 6,000 to of nuomer a mouth. 
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Considerable ham,-.pickier:; of the ore is done at the mine, 

both .'sround end at the portal. dyad- is of the ore, 

without further processing, has yieloNla both acii69;rade 014 

metallurgical...rode fluorspar. At U. Otaar mine 85 perosat of 

the product vie arad to be of metalbirglesi Weft, esslysise 78-

80 percent etrective Crife the net of Us proems% yes ilisigiPlidwit 

materiel containin6 95 gams* Oft, mbleh Age mkt 4101611mlia 

fluorepor at MUsquis. 

lbw mill of rlasorita dis aik amorpids processed met of 

the ore mined in the ameatailwaleinwiets district. This Hien 

Media and, flotation plant be fAle operettas in 1953 (Mower 

Equipment Compapy, 1953), and increased in city in 1955 from 

175 tons of teed .per day to about 300 tame. 7he mill shut doom 

tm September 1955 when it we proUcing 200 tons of scid.gradie 

concentrates a day (Adolfo Z. Romp, oral communication, 1960), 

because much of the billow gpvie, reeilly accessible am. Vail 

mined, .produetion and tromagertistims costs wore incresidamp awl 

fluorspar prices in Ube Ultima etstas vere domeraztag• AOC 

most of the ore tram this district was toles, processed in ie 

notation et Mariam eseltieg lisnalag Co. at AguSitel 

Coahuila. 

39 



El Tule district 

El T4le district contains extensive onto deposits or fluorspar 

and by the end of 1953 had yielibetpralesbly in excess of 50,000 tons 

of crude fluorspar to flotatios plants ( llsono 1960., p. 371). 

The district is in north-contra Oeihuila in the Sierra Madre 

Oriental, or In the BUTTS llowilipeees (Humphrey, 19* sq. 25-26), 

about 67 kilometers north of 1110squis. It covers en area of *bout 8o 

$quare kilometers and is accessible frost Munquis by tvc routes. One 

route is about 100 kilometre long aver gran' and dirt roads and 

necessitatesasteep climb up the gall of ID. Silt soppos to the 

gently rolling nese. Another route extends by pared read east from 

*mole to the main highwey north to Piedras Negras; thence north to 

Morelos and Zersommover pawed roads; and vest about 64 kilometers 

lever a nee dirt road to El Tale. This second route is about 192 

kilometers long but is a. much more gentle grade than the first. 

Dr. Alan X. Temple, geologist of E. I. du Pont de liemours & Co., 

showed us through the exploratory tunnel at the San Miguel fluorspar 

mine of this company. Several inactive mine, of Fluorite de Mexico 

along the north and south edges of El T4le canyon also wee* visited. 

Mining, methods that vere used by Fluorite de Mexico are stellar to 

those described above for the Encentada-Buenavists disielet to the 

vest. 



The fluorspar ore is found. as discontinuous motto deposits 

generally near the top of the nearly horizontal Georgetown Limeetone 

of Early Cretaceous age (0111 son, 1960a). This limestone is 

overlain by the Del Rio Shale, or directly by the Duda Limestone 

where the Del Rio Shale is absent. The manto deposits range in 

grade from less than 50 percent LID more than ao percent CO2 and 

in thickness from less than eter to about 2 meters; the average 

thickness is perhads only 60 centimeters (Gillson, 196140). In 

several► deposits coarsely crystalline celestite (&S0) in layers as 

much as 2 meters thick overlie* the fluariper ore. Calcite, 

locally occurring as rrdi 1, concentric, amt steleaitic growths, 

is found with barite and clay in the fluorepar ore. 

tillnera Bosnia, the Nimican subsidiary of E. I. du POnt de 

ours & CD., has built an air separation pilot plant at the San 

Niguel nine for up-greding the crude ore before shipment. ay this 

dry aetboi fluorspar end celestite were partly concentrated, thus 

decreasing the toeless to be hauled to a flotation is ithere 

water is avallable. 



 

Pai1a• Mame district 

ileportsit fluorspar deposits tathe Paila.San Marcos district 

see sesttered through a mounteinous region covering about 1, 

MEM* kihnmeters oenterea around a point 125 kilometers northwest 

or Saltillo, southeastern Coahuila. Between 1953 smd 196U the six 

Sam visits& in this district yielded an estimated several hundred 

thOMOMMi #000 of fluorspar. According to itseitreY (1956, Vk. 26, 

3/) Simms de la Bails is Lathe Meseta del Norte province, sal 

the iliontude limm alarms is in the 03shuila Ridge se Basin 

isowince. Ihe deposits in these two rows sre semessible from the 

gala highway between Saltillo and Maim Negros by trsrellinS over 

awswel and dirt roads extending west at junctions respectively about 

iditatters nor* of Onnielve se a few kilometers south c Santa 

lionem6 

Ike Aurora Limestone app the CUchillo Formation contain the 

fluorspar veins soil me ato deposits. In this area the Aurora 

Limestone, eibleh is the equivalent of the 3eorgetown Limestone and 

Fredericksburg avow ad Imams (hlay, 1,94k, p. 1028), is underlain 

by the CmOhillo Formatics6 consisting c limestone, dolomite, and 

gypsum, and is overlats kr the Indidura Pbenotten (equivalent to 

the Esau Ford Poirestios), ands or shale mmi limestone (DAV, 

1938, rigs. 5 snd 6). Ihe first two formatiome are of Maw 

Cretaceous mee, mei the Inatiura Formatioa is of Lmte Cretaceous 

age. 



 

 

Canelones*Vialaderc deposit 

According to the statement that me. A. A. Wit, Vice Presidents 

American alelting and Refining Co., ,vade before the U. S. ler= 

Ommission in December 1959 this cowpany has in excess of 2,000,000 

Wris of fluorspar reserves In Mexico? Including their tvortant 

Canalones-Voladero deposit at the north edje of the Sierra de la 

Paila. This dmpoeit, of Cie. Altars Nacional, a Mexican stibeidiary 

of American SmeLtagand lielnalg CO., is about 35 kilometers y 

gravel and dirt roe* wee at thelgildn blew between laltillo and 

Piedras Negras. Aconntimg to James A. Meinridhs, Mime amparintendent, 

the dhief xlme vorkintis are along me of several parallel veins in 

the Aurora Limestone of Early Cretadeoue age. The vein gone is more 

than 1 kilometer long and is exposod in the 'workings through a 

vertical range of about 150 meters. Silesia vein is lenticular 

along strike and in depth eel is ea amok as 12 meters thick; Imam, 

or ore 3D-5D meters long are common. 

lhe vein occupies a fault strikial egfrealmately N. 80 V. an& 

dipper 601, p s, to vertical. The limestone walls ere slickeneideds 

oak polished grooves are nasr4 horisontal. oriented 

Wasesi end alickelmUlea sastecas cat the ore. Tbe ore commonly 

Ohms a foliation pariallml tothese faults *4 also, parallel to a 

famroftsp cross faults and flat bolding-Plane faults that displace 

the vein a few meters. 



The mmln vein minerals are calcite end fluorite; local4 they 

are inter grown and appear difficult to separate without tine 

grinding and flotation. The fluorite fonts more then 55 percent 

of the vein; it is generally greyiehoonhite and translucent, and 

locally is purplish. Smell quantities of barite, celestite, and 

Chalcedony Imre seen. 

Ufa mine operated between 390 nod 1958 

netellargical-grade fluorspar, sitaibl vas truckled about 100 kilometers 

north to Castenos and shippoi by rail to ligle POMO 4111i Brownsville, 

lazes. 0r to be made into acid-grade fluorspar smmtbeteael about 

250 kilometers north of the mine to the company's flotation sal 

at Agujitai, between Sibines sad Nueva Roeita. me. W. A. ComleYy 

sheesill Orem* sibs mill, vhiCh treats about 200 

tx/n* of cult= Y e daily, mainly from small sines in the Enesntadap. 

Bmenavists district. 

kl Agaijaa and "77" deposits 

fluorspar is produced tr0E4 vont.) deposits end persistent veins 

ta the Canon %see area about 25 kilometer* by gravel and dirt road 

southwest of t CsmalcumWkaaidero rine described above. El Avijon 

mine and the "TT" aline are owned by Cis. Miners Jullets„ abhardcan 

subsidiary of St. Lawrence Carp. at lawfoundlemillLtd. Mr. Walter 

E. Seibert, Jr., of this company &awed us these deposits. 



 

El Aguijon ore body is a small manto deposit about meter thick 

and contains more than 85 percent Oa F The cork crystalline Creta-
2. 

ceous limestone, .cally . dolomitic, strikes N. ID° E. and dips lj° 

W. The fluorite is white and violet; when freshly broken it commonly 

has the odor of hydrogen sulfide. 

The vein at the "77" mine, striking east-west and dipping verti-

cally to 80° S., occupies a fault about 1 kilometer long in limestone 

of Cretaceous age. Slickensides and nearly horizontal grooves are 

along the walls; similarly oriented fault surfaces and grooves were 

seen within the ore. Some gash veins branching to the southeast in 

the hanging nail also yield ore. The vein minerals are mainly coarsely 

crystalline white fluorite and calcite. The fluorite content is about 

75 percent, and the silica content is less than 5 percent. Ore, 1-15 

meters thick, is exposed in stopes through a vertical range of 60 

meters. 

Trucks haul the fluorspar from El Aguijon mine and the "77" mine 

about 58 kilometers east to the main highway between Saltillo and 

Piedras Negras and then 40 kilometers south to Frausto, where Cia. 

Minera Julleta has a mill along the railroad 1 kilometer east of the 

highway. The ore is made into metallurgical-grade fluorspar by washing, 

screening, and sink-float processing. 
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Moss* Wes deposit 

Miners La VaIenelana is larking an extensive nto deposit as 

much as mters thick at taw awes Tree aim, c fey kilmeteri 

southeast of the LAMS Of Cia. Matra &liet.a described above. The 

deposit strikes N. 65.1116 Md dlpe 70.Z. at the outcrop. TO the 

northwest the dip of VW degasit an& Cretaceous limestone deermom 

to about 15.NW, eihe ore consists or fluorite and calcite sad 

contains about 73 Norma% Cs?2. The fluorite amorally t$ coarsely 

crystalline dark broom, grey, salibite; some is iron stained and 

yellowish. The brown variety gives oft a strong ador of hydrogen 

sultide vben freshly broken. Ore tram this deposit is hauled south 

about 70 kilometers along the west side of Sierra. de le Pails to 

the railroad. 

Loon Dos, /*parents, and Fortuna deposits 

In the sierra de Sea Aareos two major centers of fli4oreper 

minind haw, yielded more then 70,000 tons of fluorspar *time 1953 

and contain substantial reserves. The Loon Dos, or San Marcos y 

deposit tlf Reynolds Fluorspar, a Nixicen affiliate of 

Reynolds Metals Co., is near the South end of the rano. The sewed 

center, containing the Leklerenza and Fortune deposits of CIL, Miners 

Julieta, is about 25 kilometers to the northwest. 
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The Leas Dos dei,-sit is about 32 kilomptimil by .3ravel and dirt.. 

road vest of the main highvew between Saltillo and Piedras Negras. 

me. Baas fro ma Mir. Fernando Rioaas guided us through the mine. 

fluarite-ea1eite vein occupies a fault in the nearly ho 4s1 

dolomitic Aurora Limestone a Ear17 Cretaceous age; it mtrilime 1. 654" 

14 and 41.48 aor mw. (fif;urcs 3 and 4). Some flat beddina-AMMIN 

Pizuree 3 at 4 near here 

faults displace the vein as mu4h as a metier. 

The ore occurs in the vein as lenses mod gently plungina ehuots 

as much as 7 meters thick. It consists of asseive *Wm fixorite, 

esicite,ami a little ateedopy and elm smittleaborsist barite, 

mod celestite vire not seen. It is estilmedei Ott the ore contains 

Mout ,0 Ott Cer2. 



Figure 3. Leola Xis deposit, Wall-ails. gpen stope on nesrlY 

vertical vein in Cretaceous limestone; view northeast. 
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Fig4re 4. Leon Dos deposit, Coahuila. Steeply dipping vein, about 

1 meter thick between grooved ant alickensided vans of 

Cretaceous limestonsi view nortibeast. Riot° by Forauel 

Estrada. 
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The Fluor is aim& by *rire *toping through a vertical 

et about 70 meters and, s strike length of abottt 300 2~41 • 

Atedipidithog at urn at the vela meleite mad lid iseromese the 

grade ofttie abet iireituot to about 65 pareent Cape firma* haul 

item oso moot to Us main highvay end about 70 kilometer* mirth to 

Clietisieu nem Chashmai;o it la skimped by rail about 200 kilometer* 

4t tint Slimelde Motels Oa. *111 at VW* Pass, Timm. co .3 to 

at Wits, Mill Superintemdent, Vho conducted us tau this 

flotation plant, it has AL daily capacity of 1450 tons of mill feed 

and 100 tone of widowed, fluorspar. gout heir of the feed 

mimes from the Um Doe Wass end the root orfiginatee with other 

mossanies otodmi noerspar #a Ni too. 

ligersiss Partant deposits of Om, MOM Julietia are 

shoat 55 tileassters * flirt road vest of Orate limrsea as the aMa 

Mawr brew= SaltaLo and Piedras Ilsoros. lhor are ad* to the 

Sierra de San Marcos sod see arm tram the eel et the road. by 

climbing about 333 slaters above the eatkyoa *Mese 
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The Esperanza deposit Is a large vein in the nearly flat 

ketv.ceous limestone, probbly awe Aurora liseStone, vhich strikes 

N. 60.E. and is vertical. This fluorite-calcite vein is mcwe than 

1 kilometer long load is exposed in numerous trencblea, adits, and a 

shu't ,,,bout 3Q meters deep. It is .bout 4 meters thick in atop. 

Welt Or t)abaft. Aost of the fluorite is *lite; *um brown 

fluorite gives off the odyr or hydrogen sulfide when freshly brutes. 

The ore contains 75-80 percent CriF2, vhich is rqibod in i,rade to 

more than 3 percent bi- selective mining and hmnd-pichi%„; (U. E. 

eibert, Jr., oral communicetion, 1940). Burros pack the ore down 

"be side a the Curic, and trucks haul it to the company's will et 

Pm:bust°, where it is blended with lower grade material or shipped 

vithout further processing as raetallurgical-Grl.de flucxspar. 

The Fortuna vein appears to be of lower &rade and narrower 

where GAiJoSed In a trench c. short diatance east of the Ezperanza 

ahmft. This fluorite-calcite vein is several kilooeters lon3 but 

has not yet been mined or exiallored at depth. 
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Pico Etereo district 

The Pico Itereo district (=toins several large fluorspar 

deposits, ilestmling the beryllium-bearing Aineddledepasit, end 

covers Aare t 100 some Milisseters loasePthvestern Co ills 

east of Mg Dead ant, TIMMS. More than 250;000 tons of 

nuorapers wetly ell sit setalbargicel weds, vas Shipped from this 

district to the rearms& M mower, lazes, from 1953 through the 

first half er 2960. ihe dialtrict is erld eras bilebeeen Sierra 

del Oemmen an the vest eel esrrectim 4011. Dam 0 the east. 7he 

40poeits are accessibie from Yiarativ‘r,0 SIMMS, by driving about 120 

kilmetera south to Heath Cmasing on the Rio Grande lnd contiruieg 

mother 42 kilometers southeast to the mime. Four deposits tie 

visited with Mr. Frank Delidmerty: geologist WM' La L;mincia, S. A. 

de :. V., a subsidiary of Dow Chemleal 0o. This emptily owns three 

of these deposits (Cuatro lass, Is, Facil, and Agusehile), and the 

other, the Mal Abrigo fit, gee geld to belong to NC. Bishop 

or El Peso and Marfa, ihmes. 

The math fluorsper ore bodice ere in aently folded aw,rgetovn 

Limestone of Early Cretaceous adz next to rhyolite porphyry intrusives 

of lertiary age. Some emeller bodies are in the rhyolite loorphyrY 

or in the adjacent lois Limestone and limestone of the Boquillas 

Flags, both of late Cretinism...1N Ihe fluorspar is fouled 

chiefly in tabular bodies, veins, sad en inverted oane0MMIPAINIty; 

it replaoes brecciated limestone and fills Waft bienellk IMMO 

and breccia rragments. 
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Castro ?slues deporit 

The large cuatro Palmas deposit is About 2 kilometer* by 

gram' and dirt row/ aouthssrat of the flotation 7.111 at ileath 

Crossing, vbidhisopproximately 20 Wooster* northeast of 

Bociaillas. Mos deposit is about 8 Wasters south of Pico Mere, 

asoodpiescoM000miteln cot intrusive rhyolite porphyry for which the 

district is nem& Ike fluorspar is found at the contact of the 

upper pert of the Georgetok; Limestwe with a rhyolite porphyry dike. 

The deposit is cant-showedi. tapering &Amara, and is about 90 meters 

in diameter in the outcroil. The ore body contains blocks and smeller 

fragments of =replaced llneetone and chert and stew stringers of 

rhyollte porphyry. Locally the fluorspar has preserved, the nearly 

horizontal beddina c the replaced asorgetoun Limemtome (flit. 5). 

ri4;4r0 5. Mbar here 

1.11.111.0101111Mano...00. 

Ike ore ems about 70 percent Ce?2; the dhief gandue mineral 

is calcite. The fluorite is generally purplish gray and fine &rained.. 

lotriptial str4cturee and fine interlayering of fluorite vith calcite 

W observed,. Some of the calcite crystals are rhambobedralf sad 

some calcite is intergrown lath fluorite in tubular structure*. 
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?gore 5. Cuatro Masa dhiposit, COldatila. OpeAcut in Moms: 

replacing amersitiem Unitiotem et Cretaoswas at; War northvest. 



The ore is mined in benches about I meters high in an opencut, 

where the miners pick out much of the unreplaced limestone, chert, 

and rhyolite porphyry. The resulting metallurgical-grade product 

in the past has been trucked mainly to the railroad at Marathon, 

Texas; however, the ore is now hauled to the new flotation plal,at 

Heath Crossing. This mill of the Dow Chemical Co., situated on the 

Mexican side of the Rio Grande (fig. 6), has a daily capacity of 100 

tons of acid-grade fluorspar. 

Figure 6. Near here 

•••••••••,..1.5.• 

La. Facil deposit 

La Facil deposit, about 1 kilometer east of the Cuatro Palmas 

deposit, is a relatively small but high-grade tabular body along the 

faulted contact of the gently dipping Georgetown Limestone with a 

rhyolite porphyry dike. The ore body strikes about N. 35° E. and 

dips approximately 75° SE. It is about 60 meters long in an opencut 

and as much as 15 meters thick. The ore is estimated to contain 

about 85 percent CaF2 and 15 percent combined Si02 and CaCO3. The 

fluorite is mainly a dark purple fine-grained variety; a few cubes 

and botryoidal and mammillary structures were observed. one 

coarse greenish, yellowish, and pinkish fluorite has a fibrous 

radial structure. Veinlets of the coarse fibrous yellowish fluorite 

cut a sill branching from the main dike of rhyolite porphyry. 



NMI& Forling Rio armada (Bravo) at notation mill of Cis. La 

Damdmolam Photo by Mmis Samuel trode.. 



 

7he Aguaehile deposit) vhicb vas dIscovered in 195, sand has 

not yet bees mined extensively, is sibertrandite-benrinc flaurspar 

deposit of me4or size (Rowe, 1961, p. 96). It is about 3 kilometers 

esethesst at the Quart) Moss datiss“ describe& dowel in Omma 

Cllr;acerb is an elliir1 eed. dein diestatsa lartiliPeort eedi 

meopeendk or Cretaceous sedimentary rocks cut by rhyolitepurittirs 

es& ovierta-riebeekite aicrvsyenite (MMAnulty, 1962, mmi Leftmost 

1961). lbe Crataasome sedimentary rooks exposed around. the fiat* 

of llbe dome are, from olieet to youngest, Fdwards Limestone, 

Kimaichi Formation, Oserestnen Limestone, Del Rio der, TAU 

Limestone, and the Boquillas Flags. The roof or tas dam INS 

faulted down at Least several hundred meters, farming& central 

basin About 2 kilometers in diameter. Along the twit and on the 

inward facing slope of t basin a vertical ring d1ke of rhyolite 

9orphyry 5 to 100 meters thick vas intruded. A conspieutaus plug 

of quartz-rieheekite microsyenite eats the central pert of the 

basin. 
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TheiwidWit2moreper deposits at Cerro Aguachile erqp out 

intermittently for several kilometers along the lower or bulimia 

side of the ring dike of rhyolite porOWY (fig. 7). The epithernal 

quemosaer..VOINIMMINIMP 

Figure T. Near here. 

fluoreper replaces brecciatei Georgetown Limestone, Wadi 4Aps 

Northward 50* to 70 on the north side of the basin, eat fills 

fractures in it. Other deposits are in breceiatei Ht s Limestone 

and Boquillaa Flap next to the dike and replete limestone xenoliths 

1* the dike. Me ore bodies are vertical, tabular, ant locally 

more then 50 meters thick; the average thickness is About 15 meters. 

Ire ore is estimated to contain 60.45 percent OsF2, 10-20 percent 

010.0103, 5-10 percent 3102, and less than 10 percent iron oxIdes. The 

Be0 SOMOSat is about 0.3 percent (Levinson, 1962, ?. 67). 
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Figure I. Aguachile deposit, LI...Malin. Most or the iluorspar 

workings extend intermittently along the lower contact of 

arboolite porphyry dike cutting Cretaceous sedimentary 

rocks. Photo by Ins. Samuel Estrada. 



The fluorite is mainly reddish is-ay, but later ienerations 

are colorless, white, gm, dark purple, or faintly purple, blue, 

green, or yellow. ination with a binocular microscope shows 

that the fluorite crystals in vu go are cubes; cubes modified by 

aetabsdrams aait glaisashaireamws sieftesdrons combined yith dode-

eshedresil emit trommailmsdrona. lbw fluorite generally is very 

fins P$1 ami locally finely layered; elsewhere it is coarser 

ant friable or fibrous. Some of the replacement ore is sugary 

ami ahem relict breccia structure, relict bedding, and unreplaced 

chart nodules. Cracks and rugs iu the rluorite contain Chiefly 

quarts, hematite, limonite, clay, ocalenohedral calcite, and 

bertrandite, Be,(011)28y7; plows thaw minerals cement, 

brecciated fluorite. aim of the bartramitite forms a wing on 

Subeisial arystale of melorless fluorite eat epegy fluorite with 

*S that are faintly purple, blue, or green; these fluorite 

Orpstsls are as much as Ban maross6 rding to Rove (1961, 

). 56) and Levinson (1962) the bertraMite is an extremely fine 

grained, gray to flesh-oolared to yellowish 'white mineral resembling 

clay in upieeurance but harder, and it occurs as a matrix for 

fluorite palm, as veimIsto am& radial aggregates, stales 

linings or fillings of timy Tempi. Other minerals assosistet 

with the bertrandite are adularia, kaolinite, ara4onite, 3n1 

lithimm.beering sericite (Levinson, 1962). 



Some open pit atni WA Willem* along the north aide of 

lisbesla at Cerro ftwariklIs• The valuers picked limestone, Chert, 

aNrL vileoUte gonisrey fret !liesrIts inn il half of the prcducwt 

nierieler, dieta NM vas acid-grade 

NIX Awls, daigoeit 

The Mil Abe/go deposit, via iCh La a persistent vein that has 

Yielder" an aettailbet mini. num of 50,000 tons of fluorsper, is about 

la kilometers by pima melL dirt road northeastairMehre Palmas 

and ImFacil deposits deeeribei above. The vein is Mang the 

faulted contact a:4*mill* 9rogitir7 intrusive as the mar* 

with Georgetown Limestone of Seely Cretaceous ago an the Meth* 

The limestone dtps about 15.S. The or, is generallY graY, fine 

grained, layered, and vuggy; c4beis of fluorite commonly line 

cavities. .1(Jmie of the ore is coarser end botryoldal. Very 

course rhumb* at 'e di, calcite are especially abeatiest IMP 

the east mg or um varkup. 

/he MIX Abrige dipssit is bobs id Ake, shoat 300 meters 

along the vein stapes acoseeiblat frc EMU and vinses; the 

ore in the openeuts has been laroly removed. 3osee *topes are 

more than 10 meters vide and 15 to high. Selective mining 

and sorting yield a kroduct of metallurgical grade. 



Villa Union district 

Ms Villa Union district, vhich has produced high quality 

fluorspar mai is carrently being explored, is in aye► area of low 

relief of Dermaga mar the east margin of Sierra Madre 

Occidental. It is accessible by driving to the village cif Villa 

Union, Iihidh is 35.5 kilometers over owed roads northeast of 

lhabre de Dios on the math highs., beam imam awl rresnillo; 

thases about ID kilasetare age% over dirt roads to the Niagara 

fluorspar alai OWN* by BoulimmmiNmera. me. lirte Setts 001400st 

for bothammilMhama4 a sliboldiary of Minus Alairals, ass, st 

liouston, lhamas bayed with the investigation Of thatasposits Which 

vas malt to be typical of several nearby deposits not yet developed. 
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Basalt Of Pliocene or you age (Sencher Majoradal 1960) amps 

out at the Niagara mine, and an underlying, nasalsyered silicified 

grayish-white volcanic tuff is the ..lrock of the fluorspar vein. 

Examination of & thin section of this rock Shows fragmental and 

vesicular structures and a fine-grained claymtural, quartz, 

fluorite, chlorite, and pyrite. Layering in the to is aloost 

vertical at the shorty vhidh was sank on an eastvard-trendinz 

mineralized fault same. At the surface the fluorspar forms small 

veins and fills irregular cavities in a brecetated zone more than 

20 meters long. In c short drift at a, depth of 19 meters the 

rluorepar Appears to be c,oncentrated into ammisrli vertical, ore 

body about 2 meters thick and containing ellpitudistear )10)pereakt 

CaF2. Watt:nue& exploration should result in better 1111111 

and evaluation of this deposit. 

The fluorite is mainly green and violet; octahedral crystals 

are comm,Ju. Quartz is the most abundant garkpasataina sod loeallY 

forms layers of crystals on the fluorite. Coating same of the quartz 

and fluorite crystals are small crystals of ciamebary pyrite, and 

gypsum. The presence of mercury in a speciwen containinG films of 

a soft red mineral vas estsblisihed by Joseph J. Fahey, U. a. 

Geological Survey, by a, mercury fluorescence technique. The pyrite 

vas Identified by X-ray by Mary Y. use, U. 8. Geological Survey. 

Sulfur vas deposited last and is found as tiny crystals can most of 

the other minerals. 



lb/ Wawa nine has bons meirkai asysaittailly Nam 1:42, and 

a tmenth, ► tmeeeessible, yielded an eatleetailidadonsed 10,000 

tons of fluorsMor, *la vas **PIA to tbe lilted $014.64 Ike 

fluorsier was chiefly netallurgiml-grade, but an actd-alehkIRMObsrt 

also resulted, as much at the fluorite is coarse valued end seperatea 

eheanlj trim the vallrock and aangweisimraleutmet miners break Ube 

we with heamers. iland-91ckins, wafting, ma henel-jiailag at 

nine dive a hi,-quality netallurgical-i7ade product oontatatag 

aara thaa 50 gerix.nt 002. freaks Mut tha flaw tai ea railroad 

lieMOSS, about 23 kilometer, Math at Ma aim, arasilimirte tt is 

*Wed to lauspia. for treaspertatian b eater. 

Guerrero 

Two district 

lie lax= district contains reserves of several hundred 4otASSIA 

tuns of fluorspar; between 1939 and 1946 this district yielded more 

then 100,000 tons or fluorspar, Chiefly from the two mines visited, 

La Asul and El Gavilan (Oossolce rteyna, 1956, p. 399). The fluorspar 

district is in a aosastaiamia area slow the boundary between the 

Belias.Nexnala Basin of the Sierra Madre del Sur on the south end 

the Asovolcanic Plateau on the north (Raiss, 1959). It is about 

10 kilometers by road northeast of 'Ammo north-centAinnimmie, 

aCMt adorn& north from Kilometer 151 on the 9eved rood between 

Puente de Ixtla and, lexeo. 
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The flunroper deposits are found near the contact of the Morelos 

Pormatien a amay Cretaceous age vith the overlying Balsas mastic 

Group of /beam anvil Oligocene age and the Vizepotla Bkralitie Swiss 

of Oligocene or younger age (Fries, 195644 9. 34; 1956b, 48). 

1 Morelos Formation consists chiefly of limestones 144dkackailms6 

lbw Balsas Cleatic 3row is c'Aposed of red conagmenrsit** 

with fragments of limestone and shale, interstratifiatietth, swim. 

stones and siltstomss (mss,1955, p• IT3-177). The Iliampootla 

Rhyulitic Swriee is nate tkp of lame, tuffs, and breccia*. *mai 

speheme of vertical faults cut these rocks at the mines, and an 

eindatms ash several scrips of sink boles are found nearby in the 

list (rosheg, and others, 1546, nun. 7, vs 6). 70001 of 

tualts, voiles of sinkholes, and the contact between the Tertiary 

volcanic rooks alai Cantmeens week* treed north; the Zimmer 

deposits are In breccia& *UM tbiS astaskiLlas north nay 

than 6 kilometers fres La Mal deposit Wiwi, 190414 0. 34). 
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Le. AztU. aeposit 

La Atul deposit is a lartse deposit of fluorspar owed by Ma. 

Itestatzradora de Maas, a %Amish wnpany. It is loss than 

kilometer by road east of Kilometer t51 oz the ilayed road bootless 

Puente de Dale. and, Taxoo, ord it crops out as es ovelm460110a ors 

boiii *Mt NO ousters. long, 150 meters vide, and 30 meter* dette 

tieraninget, 19,6„ fig.0. lbw lilt is bounded on the south by 
COntleames mss; un tkie vest by liortlery red conglomerate, and 

OS the *sr awl east 30 allurvium (Edwards, 1955, pl. 47). Tertiary 

IftWatttle volcanic rocks overlie Vim' re coaglomerate to the vest. 

'mss are b** *Detains unreplaged tragments and larger blocks of 

volcanic recesart limestone. locally the contacts of the ore bod,y. 

are faulted, and two sets of faults striking northeast end northwest 

divide the dkoposit into numerous bloc1.,s (Froshas ond others, 1`A40 

ate. P. 14, ► alearelised breccia at La :Null aeiveit has been 

attribute& to wegOasement of Cretaceous limestone and. Itrtiary 

rhyolnicvacseic rocks where they axe faulted down against the 

limestone (7oAP* and others, 1946, num. 7, p. 7; num. 8, is. 4); 

to replacement of fragments of limestone and other racks Sae 

volcanic chimney Woburn., 19.56„ 0. 88.80; at Is ragesimmili a 
limestone fragments in Tertiary volcanic aft in &buried sinkhole 

in Cretaceous limestone (lillson, 1960b). According to Fries 

(19%a, p. 34), solution of the Cretameous limestone sod coll4Patt 

of the overlying elastic and pyroelastie rocks into the sinkhole 

occurred. later than the mineralisation. 
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Massive and nodular types of ore were mined from La Axial 

deposit. The massive ore is fine grained to stieroerystaninat locally 

is faintly is and generally contains about 90 percent 06,2; little 

of this type of ore was seen in the workings. ?be nodular ore consists 

or rounded messes of fluorspar irregularly distribute& in a claiRY 

matrix; the grade of the nodular material appears to range from lees 

than 50 percent 014, to about 90 percent Cdr2. The fluorite is purple, 

111164 OW, *its, and colorless. Cube* with edges truncated by 

dedemaimfts, with edges bevelled by tistrehesshotras and With owners 

Inaiiried toy hasemtiathedra lice vuts in Om ore; apecimeme of fluorite 

balapetiblem also vas attserist• Ike sits yaw alograla ere quartz 

emit isleite, 'which are interlaytmed egsL laitieWeem with fluorite 

and also occur in tugs. Chalnedony, barite, clay, mite, and 

limonite are locally preeent, and gearksutite, Car2.Al(r,01)3.1120, 

occur* with fluorite as sreenish and 'kite covact assaest, earthy 

nodules, and &rains Mabee and others, 19460 num. 7, pi, 7). 

La :owl deposit, vhich has not been mined since 194a, wee 

delveloped mainly by an opencut on the hillsW. 011* wee mined in 

three terrace levels, wadi one as as* as 10 asters 111.4 end iss 

also esteeleted iron some& doer% tresehes, elite. soi a shaft. 

diatto Inaceeesiblex reportedly vee sack ia, ore to a depth 

at about 03 we tars; extending from the shaft ere two levels totaling 

seat 120 meteru in length, at depths at 16 and 36 caters (Fernandes, 

1956, P. 92). 
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In a rail' that formerly adjoined the mine, the ore was crushed, 

washed, and screened. Trucks hauled the concentrates, dhlefly metal 

lurgical grade, about 36 kilometers to the railroad at Puente de 

Ixtla. Estimates of production from this deposit range from a total 

of 70,000 tons (Fernndes, 19%, p. 91) to 93,711 tons by 1946 

(Gonzalez Reyna, 1956, 9. 399); additional production in 1947 and 

19l8 indreaaes the second estimate of the total production to approx.. 

iwate1y 100,000 tons. 

Between 1939 and 19142 a Japanese empany If.inea and shipped 

fluorspar from is Asul deposit; about 55,000 tons went to Japan 

before the Andean (lamacquired the property and tads it part 

of Haaamaa Mamas Federales (roahag and. others, 1946, 3, p. 

4, 6). It 1943 Cia 3aciunial Mineru de lemeo leased the property. 

Shipments during the next. 5 years vent mainly to Laredo, Texas, for 

the U. S. Government stockpile and tur the wetallurgical-grade 

fluorspar 6arket in the United States. 

Fluorspar reserves remaining at La Asul mine have been estimated 

at more than 20DiU00 tons (Pernkmdez, 1956, p. 91). Au earlier 

estimate of about 1 million tons (Foabas and others 1946, 126a, 8, 

p. 3J) was divided into 500,000 tons of ore containing d5 percent 

C! ' and 500,U00 tons of lower grade siliceous ore that night be2 

treated by flotation to mmke au acid-ixade product. The ;;;reater 

estimate was made in 1942, end mudb of the higher grade ore has 

been rained, since then. A am estimate of reserves could be loft 

after extenalve earvling of exposures in the vorkingit era additional 

exploration of the deposit at depth) possibly by drill...Dip 
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El 3aviIsm deposit 

CIL. Minas del Norte, a stibsidiery of Cia. FUndidora La 

Coneolidadal which ie an American-owns& steal eeispew in Mexico 

City, mined the small but high-grade El Gavilisaiikesomit 

for about 10 years during soil after Uorld Uer lb* deposit is 

about 4 kilometers north of IAA's'.&watt dimitiribed, above, and 

about 1 kilometer by dirt rout meet of Ulemetter 1,47i Siesperad 

road between Puente die 2mkkameillimmo. 

As shown on the gptlogic imp by Fries (1950a, 1:14. 5; 1956L, 

91. #), El Gewilan deposit is along the ccntact of the Morelos 

Limestone of Emay CretacevIA age with the Tilsapotla Rhyolitie 

Series of Oliffiocene ago or younger. The fluorspar deposit is 

localised near this contact in a fault block of altered rhyolite on 

the northeast 040 a a sinkhole in the limestone (Foshag und others, 

1946, num. 7, p. 7-8). The fluorepar is concentrated dhiefly along 

a steep north-trending sone about IDO metiers Lag sat 5 asters 

thick. 
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The flourspar ore remota:hes the nodular ore at is Azul deposit 

eXcekt. uhat it contains rever trimmest* at uereplaced Linen e. 

fluorspar nodules range in 4i ter tram esweral seatametaris tonere 

than 3 meters; was contain as much as 98 percvat Wir Ile matrix 

o.f the thy olite next to the nodules is partly replaced by grafts of 

fluorite, but the quartz and feldspar phenocrysts are unrolseed 

(rosheq and f)thers, 1946, name 7, 8). .LL:e fluorite is flee grained00 

and is gray, black, brown, or red. 'The main Lnpurities are clay, 

calcite, quartz, and unreplaeed rhyolite. Much of the clay, con-

taining quartz and vell-foreei crystals of biotite, ye formed by 

the alteration of rhyolite. 

Maims was dm* chiefly in benches in saseaseat. lbe nodular 

ore was mined by bend, broken with hammers, sorted b hank screened, 

and trucked to the railroad at Puente de Ixtla (Foam and others, 

1946, ram. 7, p. 3). The product vas vainly of metellurgical grade 

and went to steel plants in Mexico City and Piedras Negras and to 

the U. S. Government stockpile. Production to the beginning a 1946 

amunted to T, tans contain:km3 64-94 percent CaF2 and 1-4 percent 

S1O2 (Gonziiez Reyna, 1956: 14 399). Reserves were not estimated in 

1960 because the workings are badly slumped and little evidence of 

the riuorspar mineralization can be seen; the approxlmsto reserves 

at Ude deloosit previously mere estimated at 7,600 IOW (lltaiko, 

1954, p. 83). 



Zucual‘pan district 

The 7.ectualaea fluorspar district, which contains spa deposits 

end has boas the source at wora thee 10001000 tons of acidmgrade 

fluorspor aloft 1933, is but 3) kilometers northwest at limo and 

in Ube MaLMniAnsimila Basin of the Sierra illedre del Sur (Salm, 1959) 

in the extrinee sea part of the State of Memico. It is about 10 

kilometers vest at the village of Zacaelpem4 vhish is accessible 

from the railroad at %mete de Ixtla over about 100 kilometer* of 

iimingael llsii root vim Mem raga. me. Urnest Orouad and 

*. Feranie iatierrez of Ma. Mexicana de Minas y Beneficier helped 

'with thOlvtaits to the flotation plant and to the general robe .t 

and El Perpetuo Socorro mines of the company. 

The Zawalpan district was active mainly during two periods. 

in. the earlier period, X938 to 19104„ acid-grade fluorspar coneen0 

trate* resulted from hand-picking, visaing, ant jigging; &small 

pert of the product vas of motallergiall grade. 1t current period 

of production started in 19g, Ain ths first acid-grade fluorspar 

notation *lag in Xlmieo baps cgarstiag at issnelipan, about, 25 

kilometers by road frca the mines. 'rucks haul acid-grade conceal. 

trate* rem the mill to the railroad at Puente de Ixtla. Most of 

the fluorspar reaches the United Stages and essidel but ammo early 

shipments fro'', this district vent to aspia. 



The two fluorspar mines are along a steep fault zone in sericite 

schist and sedimentary rocks, both probably of Mesozoic age, which are 

cut by a variety of igneous rocks, probably of Oenosoic age (Prod°, 

1954, 0. 33-34). The rocks ul this area are shown may as of Early 

Cretaescus age 02 the recent geologic map of Mexico (Sanchez Mejorada, 

1960). A specimen of the greenish-gray vallrock of the veins proved 

to be OS bows quertsite that breaks across the quarts grains. Xn 

thin section, the rock 'bows interlocking grains of recrystallized 

quarts with smaller quantities of Sericite, chlorite, biotite, 

pyrite, a tiny patches of J;Ineu.grained calcite. 

aeneral IscObedo deposit 

At the general Escobedo eine, which has supplied moot Qt the 

flwrifurprobsced in the 3acualpan district, several nearly paral-

lel lenticular veins occupy a northeast-trending fault sone exposed 

in the northeast side of en arroyo. On some levels the fxAmpesly is 

mining fluorspar fro three veins 10 or more meters .part. lbw 

mineralized fault sone contains ore bodies intermittently through 

4 strike length of more than 300 meters and a vertical renoe of 

more then 200 meters. ore bodies locally are more than 60 meters 

long and as isuch se 9 meters thick. Some cont.aln about 60-65 

percent Calra, 12-15 percent S1024 3-6 percent BaSO4, and 2-3 

percent WU (Praha, 195k, 14 34); the balance is nmde LAP chist43 

of iron oxides and the constituents of brepeciafrements and day. 
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ma* o the ore consists of ommrsali stlystalUstimmailaWsmIAmm 

Lame of Whe fluorite is violet, white., or oolarIOSOLD 

fluorite crystals in vtm. eammonly are cubes, some with the corners 

modified by trapeschedrems. Merit, crystals, several centimeters 

snd crystals et quarts, calcite, and write acesipany fluorite 

in vugs. Pyrite forms veinlets in fluorite and °emirs as tiny cubes 

within fluorite cubes, arranged parallel to some of the faces of the 

fluorite crystals. Very small quantities of sphalerite are locally 

present in. Who ore; O seLectei specimen shows q0halerite essociated 

with write, chalcopyrite, galena, and quarts. A soft ems sineral 

dam in the ore vas identUNWWL by X.4 .ay by Miry E. WOW'U. S. 

olio Survey, as pelyaorskite (attapulaite)„ (marAly 141,A4P20 

(0102631y. Ina deposit in Nevarial fluorite 10°414 is inter erect 

with thin, sheets of a fibrous minsral, lid& is jerobably a mar at 

the pollgorskite group accordiag to a. Faust, U. S. Geoligieal 

'Survey (Thurston, 1946, k. 3). 

workings at the jeneral Eaccbedo mine extend through &vertical 

ranSe of more than 200 meters. Asits were driven to the northeast 

on eight levels, and ore bodies were &toped on these levels. The 

4pper iairt of the mine is larriel4 workless*, imitinhahms is now 

being directed toward the lower part. 
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EL Perpetuo 5ocorro deposit 

At Ll Perpetuo Socorro deposit ore bodies extend along a steep 

fault at least through a vertical range at 100 meters and a hori-

zontal distance of 2W meters. The mine is across an arroyo irom 

the General Escobedo mine and is 10,calized along the southwest 

extensic•n of the mineralized fault. zone described above. The ore 

is similar in composition to that at the 3eneral Esdobedo mine, 

except that barite and silica appear to be more abundant, Several 

lenticular veins were followed In an opencut and edits. Much of 

the ore in .,ce upper workings has been lined, and current production 

Is coming lrom &t ea above an edit about 10 meters above the 

arroyo levol. 



Sam Lezis Patusi luanajuato 

Rio Verde district 

7ba Rio Verde district contains several large deposits of 

fluorspar and yielded ow* than 100,U00 WAS of netalurgical-grade 

fluorspar from 19% to 19614 Chiefly from El Refugia and El Zapate 

mines• lbe fluorspar district is in the Sierra Madre Oriental and 

extendm Opproximately 25-45 kilometers soutb-southweet of Rio Verde, 

San Luis Potosi. El Refugio deposit is in Guanajuato about IU 

kilometers by road south at the border between t1 I. State and Oen 

Luis Potosi; the other three deposits to be described are in Jan 

Luis Potosi. The deyosits are accessible from Rio lards over gravel 

and dirt roads. The drive to El Refugia demosit covered 66 kilo-

meters and too' nearly air boors. The route crosses and follows 

stream beds, and travel is unpredictable and often IMPossiblo 

during the usual 5.. nth rainy season. The field ersminations 'were 

ne4e with the help of me. Roque (Penes at El Refugio mine, me. 

Arnoldo Gonsalez at El Zapata mine, and Mr. Rolf Ross:back' and me. 

'-'fed Garcia at La Llusion and La Rosita mines. 



AA shown u:,n a recent geologic rasp (Sanchez Mejoreda„ 19W) 

Tertiary volcanic rocks overlie Lower Cmtaceous rocks in the Rio 

Verde district. Near the fluorspar deposits pink to gray rhyolitic 

hove and tuffs are distributed irre%ularly over an erosion surface 

developed von dherty- gray limestone Lf Early Cretaceous age, probably 

the Georgetown Limestone. The :::re at the rour deposits visited is 

lu steeply dipping, elliptical pipelike bead , s that trend 1. 20*-45° 

W. in the gently folded limestone. Fluorspar replaces limestone and 

fills voids in brecciated limestone benouth and next to the volcanic 

rocks. It also forms small ammo and pockets in the adjacent volcanic 

rocks. 

Fl Refugio deposit 

Fl Refugio deposit is a large fluorspar ore body about 45 

kilometers south-southwest of Rio Verde, near the village of Alamos 

de Martinez and about 65 meters southeast o: the Santa Maria River. 

This elliptical pipelike ore Way is elongated about. N. ae W., 

aRgroximtely karallel to the strike of the adjacent limestone. It 

plus steeply northeest, *mesa the limestone dips .11,;°-50' NE. 

The ore body is 30 meters ash MOM thick and widens in depth. The 

fluorite is gray, yellow, per, and purple and locally is Later-

Layered with coarse calcite and fine silica, hematite, and limonite. 

amall fluorite cubes, eaalenehedral calcite, aM clay pertly fill 

v‘age in some or the ore. 
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Miners. Helios mined Fl Netuitio deposit from an opencut (fig. 8) 

.1.•••1•••••....1.1110.0. 

Flgure Ô. Near here. 

tor several years. In 1956 the approximate • annual production rate 

was :5,,i00 tons assaying 35 percent CaF2, 4 percent 3102, 5.10 per-

cent CaCO
3' same and some iron (U.S. bureau Mines MineralAl2030 

Trade Notes, 1958). Trucks hauled the ore to Rio Verde, where it 

vas hand-sorted nainly into metallurgical-grade products. The fluor-

spar vas shipped by rail to Brownsville, Texas, and Tmxpico fur water 

transportation by barge and ocean steamer, respectively, to markets 

chiefly in the United States. In 1959 Mineral Rio Colort-do, an affili-

ate of General Chemical Division, Allied Chemical Corp., acquired the 

deposit and was exploring and dews loping it in 1960. In 1961 this 

company ww building a new flotation plant at Rio Verde, with 

oapacity of 200 tons of ore per day (C. T. Pierson, written communi-

cation, 1961). 

La Rosita deposit 

Fluorita de Rio Verde, an affiliate of Cantinental Ore Co., is 

wa.king La Rosita fluorspar deposit. Se mine is about 36 kilometers 

uotah-southwest of Rio *rue, approximately hell a kilometer east of 

Rio Bares. The route from Rio 'krde is about 52 kilometers long. 
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Figure 8. El Refudio deposit, Guanajuato. Openeut in fluorapar ore 

replacing limestone of Cretaoeous age; view east. 



Me deposit is an elliptical pipelike body elongated. 16 30.V. 

and dipping steeply east in gently folded Cretaceous linestoisej 

rhyolitic volcanic rocks of Tertiary age crop out about 300 asters 

north of the alas smi across au arroyo. Ihe ore body widen* with 

depth tiu as to as * centers at a depth of 30 meters, and is esti.. 

rated to contain bout 60 percent CaF2. The fluorite is purple, gray, 

and locally very friablej it is intergrown with abundant celeite. 

Very little silica and no sulfide alnerals vere sees La the ore, 

which contains unreplaced fragments of bracelets& limestoaa. Trucks 

haul about 25 Vane of ore a day to the railroad at Rio %FM. 

U !Moot. deposit 

Al Zspote deposit, owned by miners La Vulenciana, is an *portant 

source f fluorspar about 25 kilometers south of Rio Verde. It is 

accessible from Rio Verde by driving about 32 kilometers along dirt 

reed* La the asountaLnous terrain. The deposit is an elliptical 

PiPalike body in Cretaceous limestone, overlain to the eouthwest by 

Tertiary rhyolitic volcanic rocks. The ore body is elongated about 

3. 45.W. It is vertical near the surface, and on the 77-teeter level 

the walls locally dip outward 60° and the ore body is approximately 

60 meters thick. Adjoining this ore body on the south is a second 

ore body, possibly a filled sinkhole in the Limestone adjacent to 

the volcanic rocks, from which about 80,000 tons of metalluraical-

grade fluorspar was extracted, mainly in 1955-56. 



The ore consists chiefly of fluorite and calcite. The -uorite 

is generally pinkish gray, very fine grained, and fine layered. 

Calcite is intergrovn with fluorite and is found also as 

aealealobedral crystals lining 'rugs in the ore; it is estinated to 

form nom than 25 percent of the ore exposed in ease 01 Uie vorkin4 

faces• pper carbonates stain some of the fluorspar in eve lower 

workings. The ore Locally contains seams of sllcxensided red clay 

gouge. 

El Zkooto deposit; is being, mined below a 77-meter Level, and 

develomnt. of a 14-meter level is underway. The ethers kick some 

of this unreiaaced limestone and coarse calcite from t.he ore, picking 

is done also at the plant at 210 Verde, where the ore is screened, 

lilted, and waebed to remove the clay. Production vas said to be at 

the rate of about 14,000 tons of metallurgical-grade fluorspar a 

year, containing 70-90 percent effective Oar2, 2-15 perctlAt 00003, 

2-5 percent Si02, and 1-5 percent cortibined Fe2O3 and A1203. The 

concentrates are shipped by rail to Brownsville, Tense, and 

for turtber transportation by 'water. 

11-0 



 

 

�  

 

  

La fluxion deposit 

Fluorita de Rio brie, en affiliate of Continental Ore Co., is 

exploring and developing La Ilusion deposit. This deposit is about 

1 kilomek.er northwest of El Zapata deposit, described above, and the 

Seologic environment is similar at the two deposits. The main 

deposit, c vertical pipelike ore body (rid. 9) in Cretaceous 

FLzure Neer here 
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!megatons, is next to Tertiary rhyolitic volcanic rocks. lbe contact 

Cr Uwe limestone and overlying volcanic rocks is very Irregillar, sad 

1...(42tr 4he east edge of the ore body a fault striking N. AD° Z. and 

411,Ppin,3 75* E. displaces this contact. The ore body, which is about 

1 meters in dlameter at the edge of the pit, contains some urireplaced 

:relMents of limestone and volcanic rocks; fluorite, calcite and 

Omieeinsy fora small seams and pockets in the wall rocks. Specimens 

or ore Mhos that grgy fluorite replaced brecciated limestone and 

las costal Ln turn by calcite crystals and clay. It is estimated. 

tallit La 11141110/12 deposit yielded a few thousand tons of metallurgical-

Vale fluorspar during the exploration work. An edit is being 

driven to explore and develop the ore body at a lower leve 

https://�������=blow111111.1111111.11
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name 9. 1* Iluslo deposit, San Luis aitosi. Pipelike ore boar 

of fluorspar is about ID meters in diameter; vim sorthe 
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Zaragoza district 

In 1960 the Zaragoza district was producing ore tluorapar than 

other district visited in. Mexico. Several hundred thousand tans 

of fluorspar has come from this district since .1954, Chietly metallurgical. 

grade material from two mines; production In 1959 is estimated to haws 

exceeded 150,000 toes. The district is in the Sierra Nedra Oriental, 

Shout 40 kilometers southeast of the city of San Luis Potosi. It is 

elSOSSibis from San Luis Potosi by driving 25 kilovieters east over 

klived rota toward Rio Verde and about 32 kilometers southeast over 

a dirt road via Zaragoza. Investigatian or the ilkiwooits vas facilitated 

by C. Almazan and Alfonso Loges CaLlais ei Masers lie Qievaa, an 

Waists of Rwanda Mines, Ltd., and associates, and by P. J. Cutting 

44a Robert Guerling of Ainerales Pennwalt, an affiliate of Pennsalt 

0*haiealie Carp. 

lbrtiary rhyolitic volcanic rocks are faulted down against gray 

Itmeutone of Early Cretaceous age, probably the asorgetown Limestone 

The voloanic rocks are pink to brown rhyolitic flows, brecciss, and 

tuffs with conspicuous layering and phenocryst* of quartz and potash 

ftldspar. Rhyolite plugs form abrupt hills east of the mines. Steep 

fits at the two r. ryes strike northwest; nearly horizontal limestone 

Shov4 un the northeast walls, and volcanic rocits coqprise the south-

Ifest walls. The fluorapar replaces and 1111* cavities in 

litiestone, thyolite, and breccia zones along the faults between 

these two types of rock. 
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las Cuevose deposit 

Las Cuevas deposit has been the sours, of acre than li)0,000 tons 

qf iiuorepar. Ma 1955-57 Ralph Naar mined the deposit before it vas 

acquired by Nomad& *Wes, Ltd., and associates. TOo z,re bodies abuut 

100 meters apart are being exploited in workings extendim; from a 

ahmft auk to a dekth of 70 metiers in Cretaceous limestone, about 

140 4eters fry. Sing ratan met with Tertiary rhyolitic volcanic 

rooks. The ore bodies are in brecciated, slickensided, and, altered 

volcanic rocks and dip about 80 E. They are elongated north-south 

44d are as much as 104 meters lo eel 50 meters thick. 'fl ore 

eontains some =replaced fragments or volcanic rocks and limestone, 

a smell quantity of clay, and a sort manganese oxide mineral in 

small cavities. It is estimated to average more then 60 percent 

channel samples were said to contain as much as 90 percent 

effective 002. The fluorite generally is massive or finely layered. 

Pliae-Zrained pinkish and p., 4r varieties of fluorite are most common; 

some coarse yellow fluorite st.f..vs radial growth. 



The fluorspar is mined at Las CL4evas deposit by t moditied 

room-end-pillar system. The minwrs „pick (Jut so:Ae of the waste, 

and trucks haul Ole ore to the railroad at. San Luis Potc.si, where 

it is crushed. sareemed4 ODA scrrted. The products are high quality 

anit lower quality metallurgieel-grade fluorspar, both containing at 

least 70 percent effective cle2, and smaller quantities of acid-

de lump fluorspar. The concentrates are shipped by rail to 

Brownsville, Pexas, for loading on barges, and also to lemplao for 

Shipment to East Oulist ports of .he United 3tates and. Greet Lakes 

ports via the St. Lowrance 3esuay. 
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Is Clonsentida deposit 

T Conasntid deposit, which is the site oi the 1-r&est open-pit 

iluorspar mine in Mexico (flip ID), is about app meters northeast 

Flours IQ. liar hem 

of las Qom. deposit, described above. The fluorspar Is localised 

aloft &Stele ftliat between lertiery rhyolitic volcanic rocks and 

*tom limestone and replaces Ulm edjsmest lassotome to he 

bort:beast. The ore body contains maw troweataotamrspimeed 

ftleanic rocks and limestone, some Clams mem. bm peeve in place 

Mrrimg mining operations, and several NSW et maga ea await as 

2-4 meters thick. Fluorspar is exposed through a vertical range 

Of Nen Iihma 100 meters and for a strike Length ae about 300 meters. 
IINM1410 VIM 4*ss the ass body ranges in thickness from less 

%OA Mtn'to nearly IDD meters. According to the mining cum-

NW, lb' am rows IsOM,irom 55 to 85 percent effective 

GO2 (lag/nearing and Xining &WWII, 1956). Silica forla several 

9ereent of the ore sera rhyclite fragments or clay are present. 



risure La Oonsentias depositf, Limn Luis Potosi. Mining 

fluorspar in benches in isxge open pit; viev northwest. 



The ore consists Chiefly of very fine grained, fine-layered gray, 

pink, and purplish fluorite; some yellow fluorite with radial growth 

also is present. Concretionary, crustiforml botryoldal, end 

stalactitic structures are ommoom4 Vuggy fluorspar loeall$ con-

tains nandaneee and iron oxidise sm cryetals of scalemeihedra calcite. 

Calcite also forms layers, alternating with fluorite* OS soft as 1 

oentineter thick. 

Mining b la 19550 and by mid-1960 the pit sae Mere them 60 

meter* deep and 100 meters low. Mining is done in bombs* 445 

meters high. Miners leiek out &owe a the limestone fon the ore, 

which passes moot through a crusLing and screening pleat at thesis*. 

Thick. Mel the ore to Oen Luis Potosi, same it is sgein Wereded 

by hand-pusithis sad sized. Teo metallurgical-grade fluorspar pro-

duct.s„ shit Srli based upon size specifications, are ahipped by rail 

to Illopieo aM Nrisreiralet lemost for further shipment by 'waxer. 

Micah of the fl material is alma by rail from San Luis Potosi 

ts tbe flotation plant of Melpeolde *teis Co. at Eagle Pass, Texas. 



Sonora 

Eaqueda district 

The Esor.teda district, viliCh contained extensive, thiok vides 

sad has been Lbe source of more Wan 50,000 tons of fluorspar, is 

in the Sierra Madre Occidental of northeastern Sanora. The fluorspar 

deposits are about 15 kilometers by road southeast of the vilinge of 

lidah is on the railroad about 70 kilometers south of 

Agua Pristal Sommea, and Douglas, Arizona. /be district is acces-

sible by a gravel road extending south from the Internatioual border. 

Ing. Robert brel of Fluoreaqueda, s. A., a subsidiary of San Lats 

Mining 0a. and Aluminium Limited of guided us through La 

Barra mine. 

The rluorsper at La Barra deposit oceLwies a vein in a fault 

In volcanic roc a, probably of Tertiary age. Pinkibh-Sraw felaitic 

rhyolite, green volcanic breccia, and red volcanic consiamerate yore 

seen at the mine. The volcanic rocks in a road cut north of thoi mine 

strike about N. 20 W. and dip 406 E.; the vein has a caviller strike 

but, dips about 70.R. Slickeneided and grooved surfaces are eonspicum. 

ous alon4 the footvell of the vein and within the ore. 
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Ore 'boots along the vein are as much as 2U meters thi& and 200 

meters long. The oret is estimated to contain wore than 50 psi ant 

CIF2 and about 10 penitent 3:102„ vhich is present as quartzes,. is 

inclusions of volcanic rocks. The rest of the vein material is 

mainly calcite, 'shish is locally brown, mananiferous, and very abun-

dant. Hematite, limonite, and Ind in some places form coatings on 

the other vein nimarala. The fluorite is commonly coarse valued 

and green; vhite, pink, mil ant gralky varieties also were fated* 

Nest at the fluorite is massive, but same farms botryolds1 growth* 

sari moon cubes matified by heauctabadrons. Fluorite crystals, 

'with the cubes hexoctliesdron, ma U other five m3 1 lame. 

Uric forms, coat polybosite crystals ta rleh silver are from a vein 

in rhyolite agar Aries, Sonora, vhich is about 50 kilometers south-

vest of Ube Bisqueda district (Desautelsy 1960). Pbasibly silver 

mineralisatlas sill be found .4th fluorite at depth in the vuLcsnic 

rocks in the Ileipsda district. 

Mining is done by shrinkage stoping vhere the vein is marrow, 

aid elamagere by a cat-and-fill method. The south pert o the vein 

semi varied frau an edit and a abaft, and elopes extend to the surface. 

On the earth Apart a ism *aft reached a depth of about 100 meters, 

mmd 4110411111th* irittlawg mot crosscutting develop the ore body. 

Several similar veins Mae ewe being explored in Ube district. 



Mama fel timoripar from 1 lw= mime vas astallargicel 

graft sali vas pleihased before 1953, vim Ili San Luis gislag uo. 

aievirsit thsinimeihrsolt. S. Clinch sitlimosda. Production vs 

meat during the 110Xt two yew*, obi is 1955 the sine VMS IWO& 

Operation of the eine started again in 19t0; truck* bud the ore to 

Eaqueda to Fluoresquedass nev flotation plant, which bate Stingy 

capacity of 125 tone f acid-:made c*ncentrates. Some of the ow 

centrates are Shipped to the United Aates under the U. 116 "ften' 

of Awrleatteresborter program. 

Zacatecas 

Frio district 

the Frio district, wbith is inactive but has yielded ewe then 

'DAM tons a fluorspar, is about 10 kilometers east or SQu,brerete, 

alcatessa. Me deposits are in low htlis near the east edge of Sierra 

Madre Occidental and about 2 kilcoeters southeast of the railroad 

station at Frio. They are reached by drivinG shout 7 kilometers over 

a dirt road extending south from the ran highway bemoan Duranao 

and Fresnillo. The Josefina mine, v: itch is now owned by Fluorita 

industrial Mexicans., S. A., & sUbstclier/ of Aluminium Limited of 

Clismas, has been the source of most of the production from the 

Frio district. 



/he fluorspar deposits are along pereistent remit some Ss 

greenlah-gray silicified shale as sills asp, poly a lerli 

Cretaceuus age (Sanchez Mejoradal 1960. the maim ati nerelised. 

fault, zone strikes N. 60.-80.E. and dips about 65. S. Altbe410 

it is more than W meters vide and has been trowel. in outcrolps, 

treadle*, meambetts for about 4 kilometers., me belies are limited 

in sine NMI irregmlerly distributed aver this length. 

At tbe temeseesible Josefina MUM the ore be is reportedly 

developed by eleveret vertical aad inclined shafts with drifts and 

*tippets along e. motion or the vein said to be about 150 meters long 

(R. W. Oreig, oral, communiesti=, 1961). The east Shalt was sunk 

to a depth of 90 asters vhere the ore is nearly 2 meters Chic ; 

locally t ore is am* than 4 meter* thick. The grads is esti-

meted at about 65 percent 0mF . The grade of the vein is lover
2 

vhere bloolo OM smeller fragments of silicified vallircpcil4 its 

of red ellY, OA worts are abundant. 



The fluorite is generally grayieb-,white, massive or faintly 

layered) and fine grained. A late generation of ore is composed of 

alternating layers of white and brovn fluorite ranging in thickness 

from about 1 mIllizseter to 1 centimeter; quartz crystals and fluorite 

cubes, many in coAriniMtd.cm with tetrahozahedra, line yu;70 in this type 

of ore. Cabe* of coarser green fluorite are grouped in parallel 

position sad form pseudo-octahedra. Some of the crystal habits of 

fluorite ere well preserved by chalcedonic quartz deposited on the 

fluorite. Um late quartz locally contains tiny grains of pyrite. 

Small spantiLies of 'bite mily, limamlimr, mod black manganese oxide 

were deposited lest. 

Fluorspar vast discovered in the Frio district in 1944 and vas 

produced intermittently until 19)3. Cia. ?liners Josef-Ina y Amiss 

of Durango and DurangQ Fluorspar mined about Got000 tons of fluorspar 

araragsag approximately Go percent Ca F2 (E. W. Greig) wriLten cum 

snadaltion, 1961). Almost all Ube product vas metallurgical-grade 

naaniamfr and vont to the United States. A small quantity or the 

We tete hest-pieked to yield a ceramic-grade fluorspar euntaining 

latgAlt 95 percent CaF2. In 1956 Aluminiwz Limited of Goads durchased 

the Josef ins mine and has been evloring Use mineralised fault zone. 

In an eAplored section *bout 1 kilometer long mainly east of the 

mine, nearly all of the exposure* contain fluorspar. 

https://coAriniMtd.cm
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