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G.EOI.OOY OF THE 21 AND :0 FLOORSPAR MINES, ZUNI l()UNTA!NS, 
VAL&miA COUNTY; NEW MEXICO 

\ 
) 

The 21 and :a mines, near the southeastern end of the Zuni Mountains and about . 
14 miles southwest of Grants, .Valencia County, N. Mex., are in one of the most 
-productive fluorspar areas in the West. A detailed stuey of the fluorspar deposita 
in the area is being undertaken by E. !~. · Goddard, of the Geological Survey, and a 
preliminary geol~ic and topogra-phic map ~wing the results of the work done 
during 1944 bas been prepared. This :nap, accompanied by .longitudinal sections of . 
the mine \trorkings and a short descriptive text, has been rel~ased for -public in• . 
spection in open files of the Geological Survey in Washington, D. c., . and the 
regional offi ce in Rolla, Mo., according to an announcement -by Survey · Director. 
w.· E. Wrather to Secretary of the Interior Harold L •. Ickes. A copy of thia ma
terial is also available for consultation at the New Mexico School of. Mines· 
Li brar J, Socorro, N. Mex. ; 

I 

The mines are now being onerated by the Zuni Milling Co. Since the opening 
of the deposits in Dece:!lber 194o, about 120,000 tons of ernie fluorspar has been 
-produced. The ore is treated in a flotation· mill at Los Lmas, N. Mex. 
. i 

The 21 and :n veins cut the coarse-grained gneissic granite, of pre-Cambrian 
age, which forms the core of the· Zuni Mountains. The coarsely crystalline green 
flllDrspar of the veins has been strongly brecciated ond in some places cemented by 
fine-grained purple fluorspar • . The main im_purities arJ calcite, wall ·rock frag
ments, and gouge. · Abrupt chane;e in strike of the vein fissures is apparently the 
princi-pal controlling factor in the di~trib'ution of the fluorspar. The 21 vein 
ranges from a few inches to J! feet in:· width end can be traced for about J,OOO 
feet; the :n vein is as much as 15 feet wide in .some places and can be traced for 
nearly 5,000 feet. · 

Each vein is dev'eloped by a shaft abou~ JOO feet deep and several thousand .. 
feet of workings. Ore 'bodies are of about -the same size and grade in the lower . 
levels as they are in the upper wrkings, ~t 1a therefore reasonable to expdct 
that fairl.¥ large tonnages of nuorspar mql be found . at greater depths. . ':";· .. . :v· 
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F!OORsPAR. INVESTIGATIONS ,. 

r . 

' The 21 and :a m~ne~, JJ ne~ t~-: southeastern·· ~d ~f ' the Zuni Mowitatns ~ 
14 miles southwest of Grants, Valencia· County, N. Mf!X., are in one ot the . 

st ·productive fluorspar areas in the West. ~ey were- ·named after sections .21 
V, respec ti vel.y • of T. 9 N. , R • . 11 W. , in Wicli they are located. The . 
discovered in December .194o by James Mallery t and since then the \W mines 
produced· about 120,000 tone of crude ore~ Each mine baa a abaft about JOO 
deep and ·seVeral thousands · of teet of workillgs. Both mines are operat8d by 
~ Milling Co., ·and' the ore le ·treated in a flotation mill at. Ioe IA.maa, · 

Mex. · · ' :· · · .. : · . ·~ · · 
.:· 

GIDI.CX7Y 
... ·: . 

. 'The 21 and V veins are in coarse-grained gneissic granite, of l)re-Cambrian 
, which forms ·the core . of the northwestward-trending Zuni Mountains. The 

ranite core is flanked by. red sandst_ones anQ. grq limestones of late PUeozoic 
• These sedimentary ·rocks dip . away from the range at· low Angles and form 

....... o.u1::ut( hog bac'Ks on both sides :of the granite area. Ext~si ve . flows of basalt 
of <.tuaternary age sweep around the southeastern end of· the Zuni Mountain:. 

· : :~ .:;;..'!/~ :AecQ~i~ -~ ~ne . she~~ of ill~~ttations~ . : · . ·. :. ~ ·. -. ; _;j 
.: :·;·::.::::: · .. .'·.' :: .Gealogic may and longitudinal · sections of the ·21 and r1 fluorsoar 

· ·~: ~ ' _'::-.• :~7/-: .• ~: · :_: · . m.in~~ and V!,c1n1t;y, 1A.mi MOuntain~, V:alencia qounty, New Mexico • . 
• • • ~·""" l • ,1 -~ • • • r-, . . . • . 'lo • 0 - . • .1 

. · ''!f 
1 

Geologl~ ·maps of the und~rg~und. ~worid~e of these mi~es '.and ~ descri~· 
~ve text ~titled ·."~e -reserves at the Navajo fluox:spar mi.nes near Grant.•, . 
ale':lcia CoUnty, New .Mexico, 11 .by :1. E. Weissenborn, were :-eleased A;>ril 4, 1944, 
~ fi!l of th 1'!...:....1 1 .;., Surv' ., . . · ... '. .. . ' ; .,.. ..,.., ~- . .' -~·a; . e; ~ og ccu. q_. . : . , . ,.. ~ 1 • • ·• • . . • • . • . : • · 
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and largely cover the sedimentary· rocks in the area south of the mines. The 21 
~nd Zl veins are about ll miles hOm ··the "neare·st· sedimentary rocks and about half 
a mile from the nearest lava··fl:aws. ·.·. · :: ' · · · 

In the vicinity of the mines (see accompaeying map), the granite is cut by 
scattered dikes of quartz mnzonite gneiss, gneissic aplite, diorite, hornblendi te, 
and granite porphyry. In these dikes the gneissic structure or foliation does not 
follow the walls of the dikes but is p~~lel to the foliation of the gneissic 
granite, which strikes N.· JfP-70° E.·. and dips 5s0~as0 SE. Al these dikes, there
fore, were intruded before t~e gpe~ssic structure of the granite was developed, 
and they are believed to be of pre-Cambrian age.. "fery small dikes of basalt, onq 

. ~ few inches wide, f0Ull4 alpcg a strong .fault near the 'Z7 .vein, show no evidence . 
... of shearwg 8nd are bellev'ed. to be much younger, l)ossiblf of' Tertia.ey age. · 

) 

The dominant structural feature-- of the area is a strong fault, ~hlch strikes 
N. 4(:'1-80° w., dips steeply, a¢· cute, diAgonall3 acrose the t~ fluorspar veins. 
This fault is marked 1n moat places Jly· .~ed atmngly silicified bre.ccia or sheared 
rock and closely resembles the breccia reefs ~I of the Colorado Frottt Range, which 
are of late Cretaceous age. · ·The red color ·is due to the vecy fine intergrowth of 

. hematite with quartz. In some places small irregular veinlets of milky quartz are 
found in the fault zone, and small· veins· uf fluorspar are locall3 present. There 
are several irregular bodies of red silicified. breccia along offshoots of this 

_.fault. The . larg~~t o{ t~s.e ... fo~s .. ap~n~t hill j~st northeast of the 'Z7 shaft, 
· . In par~·~ of · t~e Front Rarige • . the ore deposi;ta :b~ ~: clos.e ·.s~ructural relationship 
. ·to · tq~ breccia ~ r~ef:;, Sn.4~.there . i's eVidence . ·tO . sugge~t ~ha~ these fault• served 

. :·.as t~. ' c~el~ :along : wb.i:c~ .t~. ~1n~ral~~1~ .sol';l~icma.IPMe. their VB¥ upward· 

.. ;from ·depth. It 1~ there(ore suggested . tha~ :~he : fl~rspar of : the 21 and Z1 veina 
: may have _b~en depQsited' !rom ' ao~utions tba~- - -~~~ ·:from.depth· along the . strong 
northwe~tWSJ;"d-trending fault .. , .: . .. . .- .! •. ." ; :"· , . : · . . : · · ... · .. . . . . . . . . . . . : .... ~ 

J,-
.• . ~ ... ; : .. . . : : : ' .. ... . 

FLmlisP.Aa ;DEPOsrrs · ' . 

The 21 and Z7 mines develop t~ f~ssure veins, which are roughly parallel 
and about l~ miles apart (see accomPaeying map). The veins strike northeast and 

.. dip steeply . so~theast, and both are vetY;:.irr~ar in .trend• ·. The 21 vein, which 
is northwes~ df .the :!1, ·is ·rather n&rT:Qw, ranging .from a fe"!' ~ches to Jt feet in 
width, 'bu·~ · can ·be. ·t.raced .for ·a diatance .of abou~ J.,OOO feet,. : The :!1 vein is con
sld~~hli ~der .•. ·a· uiuch as 1.5 feet across ~ :som.e --places-, ~d . can be tr~ed for 

. nearly s·.ooo fe~t. , . &th veins fork: at .their nor:thea~terp ends .and the. fo'rks split 
and ~~ ·?u~. w!thih f?~ort' distances. . . . ... · .. ·. · ·: · .· .. 

~ . 

. The veins are filled with coarse4' ccystalline brilliant green fluqrspar that 

. has been strongly brecc!11ted .and in· :same plaC'es :cemented. by: ·fi~e-gra1ned purple 
, fluorspar •: . ·In parts . .Pf· ,the.'·Zf. vein .co·arse:-gralned calcite · · ~s abundantly intergrCM 
'fli th the · earfy fluorspar·.- · ep.d· jmla];l·:amounta of= .c8lc1 te: ·&l'e found in the 21 vein. · ~ 

. '.'Also: t he fluorspar breccia in parta of the Z1 vein is cemented wi~h_ fine-grained 
.. n .. l • :,' • ' ., • • . .. • . ' • • • ; • : • • .. • . ; • • : : : ' , • • ; 

,- .· ~ • . . lJ Lovering, · 'r~ s. / and· GOddar~, E. N: , .. . ~.idtogic .. ~. or· the. F'ront.·Range 
. ' :mineral· belt, Colorado (EXpl.abatOr,y text)·, Colorado· Set: · Soc. Proc •• ·vol. lli, 
· no 1 · pp 37-42 19-:ta· · \ • ·. •· · ~ ·, ,,. • · ·· _:.•.: ' · .. · · . . ~ . . . . ~· . . . , . . ·. .. . 

. ! ~~ ~ ··,· j • ., • I · I 
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red or yello\~ calcite· that .may be of supergene or~~ln. :The rest of the gangue in 
both veins consists· of granite· and silicified gfanite wall rock fragments, gouge, 
and fi~ely crushed granitic material. In . the widest part of the V vein, JOO ·to 
600 feet northeast of the shaft, so much wall rock breccia is. mixed ~·ith the fluo~ 
spar that the ore is of very low grade~ Along th.e ~ng wall of this -part of . 
the vein is a wide irr~ar zone of coarse open breccia resembltQg stope-fill, , 
which mB3 have. bee~ · formed as a result of leaching the. calcite from the wide part 
of the vein so that the hanging · wall collapsed., , . . · · 

. . . . . 
The veins are bordered· in some places .by red .silicified breccia or by red 

mildly silicified rock. This seems to indicate that the vein fissures were first 
_ op_ened when the strong porthwestward-trending fault was formed and were reopened ... 
by later movement. . . 

The ore in the veins is mostly of medium to low grade, and very tttt"le ore : 
of metallurgical grade could be shipped without treatment or careful sorting. 
The CaF2 content of. samples taken from the 21 vein .has ranged from 56 to 96 'De~ 
cent. but the ore shipped in large tonnages has contained frc;>m SS to 68 percent ·. 
of CaF2. Much of the ore in the Zl vein contains from 45 to 65 -percent.. of CaF2 . 
and averages about SO percent... The widest part of the vein, however, is of low , 
grade, owing to the admixture of :wall rock breccia, and contains from 20. to 35'" · ' 
percent of CaF2 and a large. percentage of lime. Ore ~rea.ted in the mi~- . . 

·.at los Wma.s during 1944 ra!]ged in grade from 24 - to 60 percent of CaF2 and 
· averaged about 4o percent. JJ The silica content of the ve~ ranges from S -per- .. 
cent to more than .35 percent.. Lime is absent 1n some parts of' the veins but it 
may_ constitute as much as. JS percent in part.s of the ·Z7 vein. . · · 

The distribution of the ore in the veins seems to be controlled. chiefly by 
abrupt changes in strike. Grooves on the walls of the veins and displacement on 
the dikes indicate that the southeast or banging wall has moved southwesh'BI"d 
and downward at angles of 35° to 45°. ·Displacement on the 21 vein amounts to only 
a few feet, and on the 'Zl vein, to several ·feet. Those ~ts of the veins that , 
have a more easterly trend were opened to a greater extent and hence tend. to be 

. wider than the segments that have more northerly trends. In other words, the mre 
favorable parts of the veins ar those that bend abruptly to the right. In the 

. 21 vein, ,however, the strike changes abruptly w1 thin very short intervals Md 
even the narrower parts of the vein ntain fairly good ore. Thus, it is con
sidered economicB..l to mine these short narrow segments of the vein rather than to 
leave them as pillars. As a result the 21 vein has been mined nearly continuously 
for a length of about 1,600 feet. In the 'Zl vein, however, the points where the· 
strike changes abruptly are much farther apart, and fairly large ·ore bodies are 

· .. separated by rather loi'.g. nearly barren segments of the vein. The best ore shoot 
is in the _yicinity of the ;a shaft and appears to 'Pitch steeply northeas'tward·. · It 
measures ~~ut JQO feet in stope length, .extends from the surface to .beneath ' the . 
JOO foot level, and is from 3 to S. feet ~de. The vein is widest farther east · 
were 1 t bends abruptly and trends nearly · eastward . .. Unfortunately this ··part of 
the vei~ bas been greatly diluted with wall rock breccia~ A large ~t of this . .. ·· . 

. ; 

... '1./ ·· This includes smsi1 t?nnages of re~at{ve~: high .. grad~ or~.· f~: ,.ot~r! 
mines. . ' · . · · · , , . . · . · .. , .. ··.. . · 
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zone has been mined above the 100-foot level but.much .of it at greater depth 1& of 
tqo low grade to constitute ore. If thie.brecci~ re8ulted f~om . the . leaching of 
calcite, aa has been · suggested; the breccia m~ give _wrq in. depth. t9 a mre near}¥ 
solid vein of fluorspar anri. calc~ te. · 

In both the .21 and 'Z7 mines, the ore bodies are of about· the same size and 
· gr~de -~~ · the .bottom levels as they are in .the upper: w*ings; and cooaidering the 
ler~th~ of .the veins,_ i~ · is.reasonable - to expect a f~rlY. ~ge tonnage o~ ore at 
greater depth. ·Exploration of the veilie ·at greateJ:·.d,e.ptp shoUld be confin:~--

' chiefly to those localities· where the veins tum abrupt~ to mc)re eas~erlt trends. · 
. . . .. . . ' ; . ~ . . . . . ' ·.. . . 
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