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.. in, a re8. of apl;roxirna tcly 6 square miles has been dis

covere d. in southwestern Nery i'.Texico, which shows intense 

sulfide mineralization and strons indications of containing 

one or FlOre de:9osits of 10Vl-e;rade c0172.; e1' (molybdenum, gold) 

ore. 

Re:.sional ::::;eoloGY outside the area indicates that altera

tion 2vnd mineralization, a~1.cl related intrusive igneous activ

ity, "'ere controlled primarily 11Y tVIO structures or structural 

trends--a northv18 s t-strikinc; arch of regional proportions and 

nor~vhe c:l,st-strikin:3 faults, fault zones, and fra ctures, which 

tr;'J ru=:;e ct the arch . The Clrea of interest, called the 

Pelo r: e:ilJ.o ar\~Q , i :: located on t he northoast flank of the arch 
.-

a ne. cont:'~.ins t he most in -1i en.s8 northeast faults, fault zones, 
a nd .rr~~ c tur (!;:; . 

Rocks i n tho Peloncillo area consist wholly of andesite 

and intruc1inc quartz mon?;onite porphyry. The andesite is 

altered by three stages of alteration--epidotization, 

prollyli tization, and hie;h-temperature, hydrothermal altera

tion. The Cluartz monzonite porphyry is affected only by the 

high-tempcrature, hydrotherrnal stage of alteration. 

Both rock types contain high concentrations of sulfide 

minerals. The andesite contains abundant pyrite, which .is 

widely disseminated, and ahundant copper minerals, which are 

found on,ly in fractures. The Cluartz mon?;oni te porphyry con

tains disseminated sulfides with an apl;arently high copper to 
iron ratio. The leached outcrop of the Cluartz monzonite 

porphyry conta ins 0.08 to 0.12 percent copper. 

The history of intrusive i~neous activity and alteration 

and mineralization has been: 

- 1 -



' ... 
· , , , 

" ... ' 

1. epidotization of an~e8ite, by H20-Si02-C02 
mo t8, sorr.'). ti~-:;m , 

2. ., . -'- .' t' I " 
~)ro ~J yJ.lLJlZa , J.on \J~ (lQ 

3. clov (;lo)JTlont of northe8.st-cltrikinc faults, 

fav.l t zones, and fract1.'l.res, 

4. intrusion of quartz monzonite porphyry, 
5. hish-temperature, hydrothermal alteration 

of nndesite (alon.::; fractures) and of 
quartz monzonite (throughout) by 

K-H20-Si02-S(in unknown combination)-
Me (Fe, Cu,Mo, Bi, AU, Pb~ Zn) , ' 

6 0 intense leachine of both rocl( type s. 

Reconnaissance surveys, including geochemical and geo
physical surveys (magneti.cs and induced l)olarization), con
ducted over part of the area indicate DVO sub-areas of 
particularly intense mineralization--called the Alpha and 
Beta areas o The Alpha are~ contains a recently discovered, 
leached, and strongly mineralized quartz monzonite porphyry, 
which har.:! been eXlilored only to the extent that grab-samples 
have been collected. The J3eta area shows strong indications 
of conto.inin.=; a r;lineralized, b·v.t unexpo sed , intrusive igneous 
m 2.SS at G, a Cyth of from 500 to 1,000 foet. EX:D10ration of 
the Beta 2rea has been limited to ground surveys and shallow 
drilling. 

INTRonUCTION 

PURFOSE 

In t he Fall of 1962, the Minex Company, as a consequence 
of an exploration program for metallic ore deposits in south
western new Mexico, discovered an area, called the Peloncillo 
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areR, which showed indications of containinc a major deDosit 
of lO\'l-~rade copper ore. A limited proeram of exploration in 
the area, conducted intermittently from November, 1962, 
throuch November, 1963, confirmed and el'lhanced the original 
indications and delineated sub-areas and targets which warrant 
advanced exploration. " 

This report is a sum]1[lry of the c;eology of the area which 
relates to mineral deposits, a rOSlooe of exploration conducted 
in the area, and an evaluation of the area with respeot to its 
potential of containing sicnificant mineral depositso 

O:BJECTIVTIS 

The objectiveG of the re2!ort are to: 
1. s t ;:--J.to the iT!lIlortant facts known abont the 

ar ea vfuich re12-~e to mineralization, 
2. show th2vt the area hrJ.f~ the ~) o.J..;ential of 

contcJ.inine a sie:;nificant ore del'osi t, 
30 indicate the sub-areas and targets which 

v/arrant advanced eXl)loration, and 
4. suesest a prosr8111 of eXl)loration, which 

will thorouc;hly test the sub-areas and 
targets indicated and possibly discover 
additional targets. 

PREVIOUS WORK 

The first work of any conseCiu.ence performed in the area 
was done in conjunction with the geologic mapping of the 

central Peloncillo Mountains by Elliot Gillerman in 1957-58~ 
under the auspices of tho New Mexico Bureau of 1I1ines and 
r,Tineral Resources ("Geolot;y of the Central Peloncillo 
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I.1onnte,i118, Hid8,lco Connty, Fo,,'1 rG:,:ico, ancl Cochise County, 

t.rizol1n", NevI ~.~o:.:ico Buroe.n of r.~Jne s 2 210 T.Encrc.l Resources, 

Bulletin 57, 1950). GD.IOt'.ij·,C.:l ,~:.: n~c~l'::!in.: \'las done on a 

re:;:Lonal scale cmcl, th0TCfo~'G , :::hm?.:; fer! details of the 

Peloncillo 8..1"00.. His mO,l) , hov.,revcr, li I'Ovides jI.'llJortant clues 

of the recional structuI'o.l controls reSl)Onsiole for the 

mineraliz2.tioj1 in the area. PCJ:,t of his map has been repro

duced ana. incor~)orated in this ro]!ort (fi,:,;-ure 4). 

Durj.n,z tho time GillerI!lan vms mar'}'linE; the central 

Peloncill0 T.-Tountains, American Exploration and Mining Company 

drilled a 1,000 foot hole in the ""estern :part of the, Alpha 

area. 

Probably as [1 result of the publication of Gillerman's 

report, the SouthvJest Potash Cor}'loration (subsidiary of the ~ 

American'r:;otalf:': Climax Corporation) investj.gated the area 

during the winter of 1960-61. Their work consisted of the 

followinG, ' in chronolo~::;j.cal order: 

1. reconnaissance eX8.mination, 

2. le,nd surveyin8;, 

3. reCOYll12,j.ssanCG map!>ins of jOints, veins, 

O,nd veinlets of mineral:Lzation, and 
areRS of limonite staijJ.ing, 

4. magnetoneter survey of rart of the area, 

5. drillinG of fivG shallow holes (less 

than 100 feet) 

6. recollnaissance induced IJol[~:rization 

survey. 

Geophysical data indicate that none of the (trill holes vms 

located over'a prime target e 

The ;:3Golo3:ic mappinG, the macnetometer survey, and the 

induced polarization survey, thoueh they are of reconnaissance 

4 -



· , .. 
:::: 
~ ~ 
rl C 
rl ~ 330 Nir--___________ -,,-_____________ ,.' 33°N 

Graham County Grant County 

I Luna 

ARIZONA NEW 

I 'County 

MEt.: ~ _0_-1 

--
Hexico 

Cochise County 

o 
Tonb. tone 

Hida.lgo County 

o BisbGO 

MEXICO 

3~N~~-----------------------------------------------------~~310N 
~ ~ ::t Scale: 1 u=20m11es ,..1 

Figure 1 Index Map shordng location of Pelonclllo Area 



no:tu.Ye, :provide valuable info}TIa tion. CO~1seCluently, they have 

beon re~Jrocluce(~ and r.lOile 8. :part of this report (fiJ'uros 5, 6, 
and 7, res:poc-tivoly). 

Tho ~rinciDIG owner of the Peloncillo area has reported 
that the Dear Cree;';: r.~ininc COTli:pany (subsidiary of Kellilecott 
COP::'Jor Co:c::,:' ()r~tion) conc1uctec":. a reconnaissance induced })olari

z;:;,tiol1 r;t1,Y.'voy over T:mch of -:;11e nrea .-1u:::-inS June, July, and 
A,. ~- _,.L lor)3 ..; .... I..!<~ L:. _~ I..J, __ ) l .. rr1}lC :rosult:::; :J : ~ ~~heir DUl"VCY and their' c011clu-

s:ic:n ~ ; hc,vc no · :~ ~Jc: c:n TJ1 (""~c1o knc\'!n to 7,he owner. 

The ?eloncillo area is located in western Hidalgo County, 

southwestern Nev! I,Texico, les8 than one nile east of the 

He\'/ I"~exico-Arizona border (see fiO-1.res 1 and 2). 

Tho Qrea is strategically located with respect to power 

and transportation facilities and watorsupplies. It is less 

than three miles from a IJipeline of the El Paso Natural Gas 

COlTIlmny, two miles from electric l)OVler ~ransmission lines, and 

two miles from U. S. Hic;hway 80. The San ,Simon Valley, which 

borders the area, contaiI1S ample and accessible e;round water. 

PHYSI OG rcA T?I-TY 

GillcH'hlan· states (paGe 3 and 4,01). cit.) that the 

re,2ion II • 
••• J.s divisible into three distrinct units: the 

Anim:.lS V8.11e~r on tho east, the Peloncil10 I.'!ounte.ins, and the 

San Sir:!on Valley on the v!est ••• 

liTho lul.imas V2.11e~T is 8. broad, £l['.t, nor-thvv'ard slopine 

interior basin, ~.'!itl: no dofini te drairmze lines ••• 

liThe S8.n Sir!lon "'ile.lley is 3.1so a broad, flat valley, 

through which San Simon Creek flows northwestward to the Gila 
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R:i.v0r. 

"The reloncillo EOiJJ:.-ccl. :'ns 2.ro c:.. E:l.rrOW ran~o of rGlati ve~ 

ly low hills whicJ.1 riso 1,000 to l, 500 feet above the Animas 

and San Sin on iJallc~rs." 

The PGloncillo aroa itf:5Glf is on the western flanlc of 

tho central :2elonc1110 Hou:n:~ains. It is divisible into two 

distinct units: an eastern unit characterized by moderate 

relief and ruSGed terrain, and a vH:)stern unit characterized 

by low relief and rolline; terrain. 

The western unit is lar$el~r covered by alluvium. 

GBOLOr;.y 

S~RUCT1JiJ.E 

The c1oJ:l.inant struct1..!.ra l featu re of '~he central 

--

:?cloncil lo Eonn t,a in.s i s Cl. b roken arch, vrhose axia l 1)1ane 

s t ri1;:0!3 nO r 'C;"l'.'/() S't a nd CrO~3 ;Je S the ro.n~~c about 2.5 miles north 

of Grani te Gap (fic'V.rc IJ·). The a rch i s a SYTi1metric, in that 

its northeast flank is sor::.e v.rha t steeper than its southwest 

fla:rJc • 

. A system of hit;h-anc;le faults occc:l.l)ies the axial part of 

the arch a nd is :98.rallel to sub-parallel to the axial plane. 

Nmnerous faults and fractures sympathetic with this system· 

occur wi thin the Peloncillo area (fiV-lre 5). V'here they can 
. . 

be soen, they invariabl~r dip vertically or steeply to the 

northeast, a fact which sU5c;ests that they arc normal faults 

formed in response to the upliftinc; of the arch. According 

to Gillerman, both the arch and the related fault system 

antedate late Tertiary or early QuaternarJr faul tinc;. 

A second system of faults best C2.n be seen in the Granite 

Gap area. Here, two high-ansle faults strike east-northeast 
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acroGS the trend of the arch. The~r bound a horst, which is 

the Pre-Cambrian complex of Granite Gap. The same s~rstem is 

evident in the Peloncillo c.rea. Fi[,rure 5 shows numerous 

fractures strikins eas.lc-northe3.st ,. ana the e;eneral .lcrend of 

the r:lost intense area of suJ_'fide mineralization, as indicated 

by inducec.\ :;?olarization (fic,1).re 7), is east-northeast. The 

east-nor'Lheo.st system of faults and fractures post-dates the 

arcJ.1inc cDd thr:) l2ul-L sY8tetl. relator) to the archins. 
"; . CRn bo seen at ROOlnson , .J", 

00:3 LJ 

Eountain, ',-·,'itllin the :l?oloncill0 area. Eere, a high-ane;le 

f'a1.J~t strikes north-northeast to nortf18ast across Robinson 

Hount2,in '\:;hrouc;h the Charles I:Iine. The ac;e of this fault and 

the system ~o which it belon3s is middle Tertiary. 

All the sisnific8.nt Hines in the central Peloncillo 

~ountains, with the sinsle exception of the Ward Mine, on the 

north ede;e of Grr-mi te Gap, are located on the northeast flank 

of the structural arch. Furt}ler'T!lOre, all these mines occur 

vlhere sic;nificant northeast fault zone~) :i.ntersect the north

east flank of the arch. Within the Peloncillo area, two 

strone;ly mineralized sub-areas, which will be called the Alpha 

and Beta ar'eas (see figure 3), arc both located on the projec

tion of the northeast fault strikin~ across Robinson Mountain. 

ROCKS 

Breaching of the s'tiructura,l arch by erosion has exposed 

rocks ro.nGins in at;e from Pre-Cambrian to middle Tertiary, 

ano. includins sodimentary, metamorphic, and i2;neous rocks o 

Detailed descriptions of these rocks can be obtained from 

Gillerman's report (op. cit.). 

The ?eloncillo area contains relatively feV! rock types. 

Almost all the ,ex1')osed rocks are andesite and associated 
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2,lt8ratio]1, so tllat itt"] o r2. :-.:;in~J,l n2.-:;ure is inc3e te r~1linate in 

tr..c :;::elo_1c7,110 2Tep,. 1I000!Gvcr, outsid e t?J.e area, where it is 

leso 0.1 tereel, Jt io tYl):Lcall;;,r a " •.• holocrystalline or 
h;)'pocrystCtllin8 al)h2.nitic-pOrl)h~Tri tic :!,ray to cri2yish red-

2,:mr:pl'e andesi te 1:li th a hyalol)ili tic Groundmass" (Gil1erman, 

p8.~e 59, OPe cit.). Phen0crysts constitute 10.30 percent of 

the rock and are 75 perc8nt andesine, 20-25 percent bi9tite, 
and less tn2.n 1 percent euhcdral quartz. The matrix consti

tutes 10-90 pe'rcent of the rock and is a microcrystalline mix
ture of feldspar laths, ffic1,snetite grains, and volcanic elass. 

The only other rock ty.re exposed is a plue of qU2~rtz 

monzoni te pOrl)hyry in the 1'\.1:)110. area. It is 3.1 tered and 

miner2Jj.Z(x1., 8.110. its oriGinal nature can 0111y be inferred 

from the nature of ' re1atj_vely fresh Cluartz monzonites found 

outside the ?eloncillo ar8a . . Gillerman states that such 

"clnartz D.onzoni te porphyry is a holocrystalline ::!orphyri tic 

lic.;ht-pinl-c to eray recle, witil abund zmt :9henocrysts of quartz 

and fel0,Sl)ar sot in an al)hanii;j,c er01).nd.rno.ss" (pac;e 14, 

01). cit.) 0 Phenocrysts cOHll'rise 50-60 percent of the rock 

and consist of 30-35 percent Quartz, 65-70 percent feldspar 

(70 percent orthoclase and 30 percent andesine), 1 percent 

biotite, and less than 1 percent magnetite and sphene. The 

matrix consists of microgranular Quartz and kaolinized 

feldspar. 

ALT:2RATION--r/[ETASOMATISM 

The andesite and Quartz monzonite in the ·Alpha and Beta 

areas are profov~dly leached by s~lfate solutions, so that 

evidence of the nature of alteration has been destroyed or 

greatly obscured. However, evidence from the relatively 
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unleached frinces of the areas and from drill core obtained 

in the Beta area show th2.t threE) stages of alteration 

occurred in the Peloncillo area: 

1. epidotization, 
2. pro2/ylitizatiol1, and 

3. high-temperature, hycll"othoI'JUnlaltera-
tion and metaSOInati8Tn .• 

Epio.otization has affected all the andesite in the 

PelQrlcillo a~ea. I::1. addition to thE) unaltered constituents of 

(..----, the rock, the epidotj.zed a ndesite contains e}!ic1ote, chlorite, 

and calcite. The epidotization probably was produced by 

dyn3rlo·~he:r:'nD.l metarnoryhisI!.l <.::'.nc1 H20-Si02(? )-C02 metasomatism. 

,. 
I 

Pro:;nrli tization has affected mnch of the andesite, 

particu1ar1y i21 the /u:!!ha and Beta areas. The phenocrysts o"r 
the 2.:ndesite in and around these BTeas consist of epidote, 

chlorite, albite, ~uartz, and disseminated pyrite. Though 

some of the flo minerals are common to the epidotized andesite 

and could be the result of metasomatism associated with that 

staee of alteration, the albite, CJ..uartz, and disseminated 

pyrite indicate that Bodimn, sulfur, and silica vrere the major 

additives durinG the propylito stage of alteration and 

metasomatism. 

Bieh-temperature, hydrothermal alteration and metasOl71atism 

have D.ffected both tho andesite and the CJ..uartz monzonite in 

the .';'l ~)ha c.mc1 Beta areas. The andesi to is affected only along 

fr8.ct'U.r e s, thouch :Darts of c[I.ch are L~ ere so inten~ely fractured 

tho.t 2.11 t !.10 8.ndesite is llydrothermally 21 tered. The quartz 

monzoni te is a ffected throu~hout. 

The merrasCO"Dic mineralo.c·v of fractured but uY1~eached 
~... \".JI,J 

andesite obtained from drill holes in the Beta area is as 

follov'ls: 

- 9 -
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. ..........., 

10 opidote, 

2. intensely kaolinized and 32ricitizod 

feldslJars, 

3. secondary orthoclase, 

4. secondary euhedral <luartz, 

5. licht-sreen to honey-brov[l1 chlori to, 

6. chalco}")yrite and liyrite, and 

7. realcar. 

In addition, assays and spectrographic analyses of the core 

from tho I':Tinex DDH ://1 show abno!'Tnally hieh concentrations of 

K, Cu, IlIa, Au, AC, Pb, Zn, Bi. 

The megasC01)ic mineralocy of the leached <lu8.rtz monzonite 

porphyr~T in the l U:,)l:1a Rl'oa is: 

2. S(-) coI1dar~T orthoc.J ;::.;::;e, 

3. 3r;co~Jd~.I.ry eul10c;.l';J,l (l'J-,.:.r t2, 

4-. licht-brown to ~re11o~·.r:L;3;"1-Vl/L1i te 

chl oTite, 2nd 

5 • " SUCn.ry" <l uart z • 

The CJ,.1.1.a.rtz monzonite porphyry has been assayed only for 

copper. It contains from 0.08 to 0.12 percent copper. 

The mineral and element assemblaees eiven above indicate 

that the third s~caee of alteration was hie;h-tel7lperature and 

thEtt metRsomatism durin~ this staee c.ddecl large <luantities of 

K-Si02-S( un.'k:nown combination)--H20-Me (Cu,Mo, Au, Ag, Pb, Zn, Bi ,X). 

This k:Lnd of metasom.atism is characteristic of porphyry copper 

metasomatism. 
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SuJficle miner3.li?;atio.n is wides2!rec~d throuchout the 

'Pe' O'1.Cl'il 0 '-'rr'>~' '" '" l' 1',(''': c'" .I· oe, '''''')o~;-e _ - .I_ .!.. _~_ c·, \.-.,d_ ... , t •. a .) _J. 1 J.. C ... II ~ <..1 .. 1 v • A reCO~l~~GSnnco in-

( ..... ; r"";lY'e 7) ""-('l' C"),I,!"'.(,, t'l~l,L -L -'-J -' - _" . .. ~ ~ .... ...,\:, ~ 1 c;, lJ sulfide 

: "L" Ol'l '~ ';'."l ("C('l;;"Y'('"'C'C' (.Lnl" ·""'lil"P. J'-) __ _ I J ~_ J....... I .'" .. .... ... ___ 1 J • o...J __ J 

Re.:::or:'·,c.isf;8.11Ce rtla~~')in.;3 of 

CCl1cr::-i,J1y confirl',18 the inducccl 

?Yl1I~3 

To ·tho casual obsorver, noot of the sulfides in the area 

a~)l)e:;',r -to 1)0 pyrite. This :iJilllression can be vcr~T c12"rnasinc; to 

an OVo.llJCt:cio!.l of the area, unless the relationship of :r?yri te 

to ore motaJ.li2ation is fully 'lmderstooa.. This relatiortship 

is evident rron tho para.:.:;enesis of meto,llization, which is 

siven oe10\,,: 

1. develo.2l1lont of northwest-strildn0 arch 

t'xtlrl s~II!l.~)athotic northwest fo.ul ts, 

2. possible intru.:::;ion , of monzonite dikes, 

sills, and small l)luCG, 

3. e:pidotization of much of the central 

rcloncillo Mountains, 

4. C:,cvelOI)raCl1.t of east-northeast faults 

:-~EcJ. fr.~l, ctu!'e s , 

5. iTcO:;:lyli'cizatio}l, J:)~rri ·~j,zn.tion , :_'.nd some 

i:3il icification 0:1.' the ?elollcillo area, 

::.'):.:!,r-Gicu..larl~r alon::.:; northv,e st o.net east

northe[~Gt fault o.ncl. fracture ~ones 8.nd 

their intersections~ 

6. development of north-south and northeast 

faul·t sand frac ture s ~ 

11 
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(.!u::.irtl:J :r,1. 0n~on.~t("! p1" r,·s _ .. - - +v-0' 

~)8.rtictQarl~r ;:-~t i n corG8ct:Lon3 ·1)0"[;1:1eon 

northoast f Olllts a nd ~revious~y exist
inc s·cyu.c-cures, a nd 

8. hieh-temperature, hyc1.rother.rTlal 0.1 tera

tion~ IJ.01;[l,GOmnti::Ji'l, i.I,"r.lrl oro motCi.J.liz8,

-Cion of andesite at inters8ctionsof all 

J:1.8.jor fault and fracture systoms and of 

intr1..1f~;:Lv0 ie;neouc rocks 2.t these inter

sections. 

Thus~ pyrite meto..lliz:].tion is a distinct and separate 

p}1R.;::;e of Jl1.8"c :~ lli7,ation. That no ore-motetl c1e:[losition 

occln-Ted \"lith tho pyri to nlctQ.lli~8.tion is l)rQven by the fact 

that as~~rs of sulfide concentr~tes obtained from nronvlitized u ~ .... v 

anc1esi-t(~ shon "niJ" cO}):"l.'er. TilC p~rri te probc-Loly was formed by 

sir'1.:~")JJ:! ;:~H2.C' i).T r,1o ·[,2;:::;omatis:.l. E·VO~ l the iron in the liyrite could 

have boon , ~n~ :rob;ilil~ W~G , ~crj.ved from t he ande site itselfo 

TherGfo:i."o, tho a is·:Jril)utiorl of l"Jyrito 20110. the otructllres 

controllill.3 thi':.; distributj.on are not e,uj.o.es to the distribu

tion of COl}~)Cr and other ore rnotn.ls. Rather, the pyrite serves 

to mask the ore-!,1etal C:801o~~r by: 

solutions, which leach the rocks almost 

beyond recoenition and dis:perse the 

co~~er from its orieinal loci of deposi

tion, 

2. creatj.nr; hieh backe;rounds on induced 

polarization surveys, and 

3. creatin;3 the impression of D. sinele~bu-!; 

stron~ phase of metallization. 
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Bec~l8e of these rnaskine effects, a eeol05ist or prospector, 

who does not fully realize 'clle role of the :ryrite metalliza

tion, miGht evaluate the area as follows: 

1. the area is intensely mineralized with 
:orulfj.des (visual obscrvo:i:;ion? substantiated 

by indl1.ced l)olar:i.z2. tion f.~urveys), 

2. cOPTor :i_s lH'csont in the area C:;r2.b-s8.m:rle 
;;-llrvcy) , 

3. since 
;~1.1..l:fidc8 ~l, l""e dis:::;Gnino::~cc1 il.nd alJ [;1":1.1)-

8c1..<:1l-'les show Cop:D8r (actually cOl):Dor is 
() isr'ersecl), 

4. further surface ex)lorntion, as well as 

sIla11mv drillin.s, finds ab ..... lndant disseminated 

pyrite but few, if any, disseminated copper 

sulf~des~ 

5. -:iherefore, while c011:ger exists in the area, 

it occurs in only minor concentrations; 

iron ViaS the major constituent of the metalliz

ins solutions, and 

6. the area is an interestinG "pyrite area". 

Such an evaluation a:pllears to have been made by American 

sJC:ploration 3.nd I-.'Iining COIfl]!cmy, Southwest Potash Corporation, 

and Bear Creek I.!ininG COl'll)o.ny. In the early stases of its 

ex]!loration, ~.Tinex Company 8.1so made a simi18.r evaluation. But 

cert[dn F;3.Cts, broucht to lic;ht as a result of drillins, re
vealed the more com:plicated history of the area. and showed tha-t; 

co]!]]e1" metallization was intense and that cO]!:Der was a major 

constituent of ore-bearinc solutions. 
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Oricin:).l Cr2.b-s8W:.Jle surve~rs 1)~r reinex indicated hieher 
levels of CO~l2.ler in the Bets, ares. thc;.n j.n the Al1)ha area 

(l'rOOc.~.ol~T because of more thoroue;h leachine in the Alpha 

area) . II.C).ter reconnais::;8.ilce of the ! .. lI1hp. area, follorline a 

realization of. the history of I:letallization, revealed equally 

intense copper metallization and re sulted in the discovery of 

the altered and mineralized Cluartz monz.onite porphyry. (This 

discover~r \'[2.::\ made just prior to the wri tins of this report, 

and no eXyloration of the l)orphyry, other than grab-se..mpling, 

has oGGn l)erformed.) ThG location of the Q.uartz monzonite 

l)OrJ?h~rry is chovm on f'i2,l.u'G 30 FigLlre 1<- is a cross-section 

throuch the hole drilled by'American Exploration and the 

on-cct'op of the 'luartz monzonito porphyry. It shows the 

possible sub-alluvial and snb-c-lD.c,esi te dirnensions of the <lu~~.rtz 

monzonj_te 2.n(1 indicates that th8 Clu,:-. .rt?; l 10nzoni te may be part 

of the cUIlola of the intrudinG ie;neous Dl""SS .. 

N8verthelesG, :o1.S 8. COl1 f.:-jGCJ..uence of the crab-sample survey, 

Uinex confined its explor2.tion effor ts to the Beta area. A 

seochemicc:·.l 8urve~r of tho B·etel. area (fieure 9) was confined to 

a few leached O1.ltcroIls projectin[:; thro1.l.r::;h the alluvial cover. 

However~ the survey showed that cOPDer is widely distributed 

in the 2.rea and occurs in rather hie;h concentrations. The 

impression obtaineD. was that the cop}!Gr must be disseminated~ 

a~ least to some extent. 

Induced polarization-resistivity surveys of one of the 

most leachec1 parts of the 2.rea (whj.ch also showed hieh copper 

concentrations) (fic;ures 10, J.l, 12, and 13) showed very high 

total sulfide concentrations (induced 1!olarization) as well 

as intense leachin8 and/or fracturing (resistivity), with some 
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of the 12ttor strikin~ northeast, which was considered to be 

an irl})ortant structure.l trend. 

Since it did not 2.2'pe2.1" that previous drillinc; in the 

.3.roa by Sou'cn':18st ?ot2,sh (which was very s11allov1, the deepest 

hole bein.:; 117 :I:eet) h2d testod the most promisinG :parts of" 

the are3., T',~inex docided to test thes8 parts by dril1ine;. 

Holos V1erc dril1ccl at the locations sho\'ln on fig-UTe 10. 

The basic ob j ecti ve of the c,ril1inG "JaS to determine 

\'111et1'1or or not the are8.. contained a shallow, lov',-sr2ile deposit 

of diss':::;T:",ino:'cerl cOIllJer. nesul ts of the orillin.:': indicate that 

it docs not, <-mel probably cannot, contain shallow dissemina

tions of cOllPcr, tllOHCh it docs contain o.ppreciable amounts 

of cop:por. Rather, CtSSclYS, s:pectro;Sl"8,:phic analyses, and 

mineralo,sic loes 01 the core indicate the following: 

1. 50 percent of the core from each hole 

.was lost. The core that was lost was 

physically hard material to the drill 

bit, so it was not gouge or clay. It 

rms l)robably hir;hly fractured material 

whj.ch was :pulverized by the action of 

tho drill bit and was lost to sludge or 

along the permeable , fracture zones them

selves (drillinc fluid circulation was 

l~. ifficul t to maintc.in; an entire truck

load of water was lost to one zone, in a 

Y· r)J·J' er of Y' l""11,J'r.e<) !, ~(" u LJ J: .1. A L",_".J • The tenor of the 

1llateri8.l lost could not a(:) deterrllinccl by 

sludGG assays, inasmuch as constant cav

j.ne;, a.round the c3.f;ing, of alluvium and 

stroncly kaolinized portions of the 

leached zone greatly diluted the sludee. 

15 -
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Some indication of the tonor of the 
zones was obtained, hO~8ver, fram 
very sm8,11 rocl;: fr2...:)',lents recovered 
in the core barrel and pre ;3umably 

derived from the lost fracture %ones. 

These fragments assayed as follows: 

SmF)le .. Dcpth(feet) Cu( ;. ~) Au(oz./ton) Ag(oz./ton) 

P-1 
:2-2 
P-3 
F-f1r 
P-5 
P-6 
P-7 
p-8 
P-9 
1'-10 
P-11 

81- 8~- 0.93 0.15 
84- 88 0.59 0.10 
88- 92 0 059 0.11 
92- 98 0.50 0.09 
98-103 0.35 0.07 

103-107 0.27 0.05 
107-114 o. <L4 0.10 
114-118 0.30 0.08 
118-122 0.64 0.14 
122-127 0.57 0.20 
127-138 0.27 0.07 

2. tilO :-::md()site bot'.'.'08!1 the fractures, 
thou:~h i t contains 8-10 lJercent 
liyrite by vol mile , contains "nil" 
cOl)}!er and e;old (the same andesite 
contains as much as 1.5 percent 
COlJlicr in the zone of enrichr:1ent due 
to replacement of the pyrite by 
secondar;y chalcocite), 

3. the unfractured andesite shoVls evidence 
(already Given) of epidotization, ~ 

proliyli ti~ation and high-temperature, 
hydrothermal ;a1teration. 

Thus, while Minex' explora.tion of the Beta area failed 
to discover a disseminated copper deposit, it revealed the 
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true nature of the metallization and forced are-evaluation 

of the entire Peloncill0 area--an evaluation which shows the 

are8, to he.ve cre8.t l")otentia1 of containing one or more large 

de:D03its of 10\"l-::::;1"8.(le CO:::2:)or ore. 

A -~>orou2:h 8v2.luCltio~1 of OXi. aro8. 'iIi th respect to its 

:0o t cIJtj.al of cont '::-:l. :i..nj.i.l.,S <1.'-1 ore ;~ oposit iD an evaluation of 

t~18 follD1.'ii :,1C cor::~')Q;'1entG of an or~":) cycle: 

1. source of ore meti~10, 

2. fl·lJ..ids to trans}lort metals, 

3. tI:!!lllJnbine" throuch \'1hich metalizing 

fluids can move, and 

4. enVirOYl..i!l.Ont, includin~ host rock, in 

which the fluids can deposit the metal. 

The viide spread, but "conticuous", distribution of COPl)er 

SUCGcsts that stronc sou.rces of cOJ!per existed in both the 

AlJ!ha ancl Beta areas. The assemblac;e of late magmatic ele

ments found in the areas inc1icate that the sources were 

probably coolinC acid' magmas, perhaps similar in composition 

to that which produced the quartz monzonite porphyry found in 
the Al:9ha area. 

Tho fl uic3 G vlhich trans~lortecl the copJ!er were high

tom:;?orD:turo, hydrothermal solutions, which are commonly 

assoct2..toCl. \7ith "porphyry" cOy1)e1' de:Dosi ts.· 

In both tho 1 .. 12:',h2 c~lld :8et8. areas, ascending solutions 

hav8 fcllowed oyen f~('2cturos. Eovv0ver, in the .Alpha area the 

solutions 3.J!:Dear to hQVC ~lorT1.eated the rock as well-at least, 

the qnartz mOl1zoni te ,or:Dhyr~T. 

- 17 -
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the D.il1or~lizi~1S solutions waG h3_.'311 , it is not likely that 

cO::!::!Gr cOllIe) have y>enetrated the rock deeply and become 

diSGonil1:J.ted. Therefore, it is not likely that a disseminated 

cO:Dper c1e]!osit exists in the ano.oGi te ne2.r the surface, \'lhere 

inc1icQtions are that the ~inoralizing solutions were relative

ly 10w tel:"<perature and 1JreS8uro and wel'O confined to fractures. 

It is ciuite :possible, however, that at greater depths in the 

De·ta ar8~, nhere the tempera~ure and pressure of the mineraliz

in~ solutions must havo l)oen hi,zher, the solutions lJenetrated 

tho :.:mclo sito o..nd ene.bled cop)or to re1")lace the p~rrite probably 

already present in the ande site. 

The r0.Ct2netow3tor survey (fi;sure6) strongly sugGests 

t~}at <:m i~neous mass unclerlj_es the Beta area. If it exists~ 

1. ·by dissen:i.:'1:-l tiol-, of cO:0:!!or t11r01).5h o'..lt 

tho ~aso after it h~d solidified and 

-;;11e]1 been fracture cl. 2.nO. 0.1 tored by· the 

same forces an(:;' solutions 'Nhich 

affocted tho andesite, or 

2. by syngenetio dO:Dosition of copper 

during the cooling and solidification 

of the mass. 

In the All")ha area, potential hosts found at the surface 

are andesite emc1 quartz monzonite. The andesite is consider

ably more si1icified than that in the Beta area. If the 

silicification preceded metallization, it is not likely, even 

at high temperatures anc1 pressures, that dissemination of 

copper has occurred in the dense and lllpermeable rock. It is 

possible, however, that vein c1el")osi ts occur. 

- 18 -
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The ~uartz monzonite ~resent in the Alpha area has been 
fr:J.cturecl. after its solidific8.tion and strone;ly altered and 
mineralized. Tbis rock is itself a potential ore deposito 

J?00SI3IJ~ ~LOC /i~IOl'~S OTP ORB TIE1?OSITS 

The most likely locations of ore deposition are: 

1. All)n.a area 
a. the area within the intense 

ma~netie lo~, or alone; the steep 
~r2dient at the south ed~e of the 

m2.;3netic lo\'!, 
b. the intersections of the StTIlC

ture represented by the J11a0"netic 
10vI and northeast is.ul t or frac

ture zones. 

The mineralized Quartz monzonite occurs at one such intersection. 
Ficure 14 is a cross-section through the outcrop of this qu.artz 
monzoni te and Amex DDH Ill, showing a hypothetical ore de1'08i t 
below the outcrop. 

2. Beta area 

a. 

b. 

the intrusive m2.SS indicated by 

the mae;netic survey, 

the fault or fracture zone, also 
indicated by magnetics, striking 
northwest and located immediately 
northeast of the intrusive mass, 

c. directly below the most intense 
faul tint; or frc.cturine; in the area, 
as indicated by resistivity, partic-
1J~arly where northwest and northeast 
fractures intersect. 

Fi~lre 15 is a cross-section showing these hYDothetical ore zones. 

- 19 -
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The 8:0eci:Cic objectives of an exploration :program in the 
Peloncillo 2.re2, should b8 o.s follo1,'IS: 

1. to deterT,line the r.LOst likely loci of 

major sources of mineralization, 

2. to cJ.etermine which paths copper-

1)oarin~ solutions follow<?d, Inhere 

these paths ar8, and wb.ich paths 
are the stronGest, and 

3. to locate favorable host environments 

for ore deposition. 

If the location of the sources of mineralization can be 

c1etected 2,t tho surface 9 they will most likely be o.etected by 

a ma,Snettc survey. A m8<?;l1etic survey can . best reveal laree~ 

or deel)-seo:'ced, structural discontinuities, which, on a 

I)!1iloso)nical basis~ mig:ht be 8Xl)Ccted to be related to major 
rn.iner2.lization. 

TJ.1e only ",ay to deternine which paths copper-bearin~ 

solutions followed and vlhere these 1)atl1s o.re is to mal) the 

fractures in the area 2,nd syst8T1'laticall;y s8JTJ.ple the fracture

filJing material. 1m induced l'o1arization-resistivi ty survey 

vlill :inriicate. the strength of these paths. 

P:"1.rt of the task of locatine; favorable hosts .:for ore 

de:posits will have been performed by the maI':Ping of fault and 

fracture 30nes, since these are potential hosts. The remainder 

of the ·task will be accomplished by mapping the distribution 

of major rock types and the type, intensity, and distribution 

of alteration of the major rock types. 

Minex su.GGests, therefore: 

- 20 
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1. ::'1, seni-detailGc1 ma.::;netic survey of 
the entire Peloncillo area~ 

2. detailed mal)pinc; in the Alpha and 
Beta areas of f2.ul t and fractv.re 
zqnes, major rock types, and altera-

tion, 
3. E~ 3Jill)ling and assaying of fracture

filline matGrial in both areao, 
4. 60tailed inducec1 l")olarization

resistivity surveys of both areas, 
5. 0, reconnaissance induced polarization

resistivity survey of the entire 
?eloncillo area, and 

6. drilling of indicated tar~~ets. 

Of course, a particularly favorable target 

the altered and. mineralized ~uartz monzonite 

already exists 
porphyry found 

the All)ha area. However, the sub-alluvial contacts of this 

rock should be mapped by geophysics before drilline commences. 
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