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EXPLORATION Sm,u'v.:ARY REPORT 
WINKLER-FAULKNER PROJECT 
Lone Star Mining D~striot 
Graham County, Arizona 

June 6, 1965 

P£C4JE R.c-/-V/2/~ 

Eo N. PENNEBAKER 
POST OFFICE BOX 81 7 I 

SCOTfSDALE, ARIZONA 

85252 

:S:uriunary 
Th6 Winkler-Faulkner property, looated in T 6 S, R 26 E, Lono 

Star Min ing Distriot, approxima toly 6 miles north of Safford, Graham 
County, Arizona, wa s explored in a joint effort by Reola }dining 
Company, Wallace, Idaho, end Nowmont ' Exploration Limited, Now York 
City, durin e; the period January-June, 1965. The Elxploration progrr:m 
oonsisted of 59,000 feet of data ooverage by induced polarization 
survey, a mPgnetometer survey of the property,rnd the drilling of 
one diE'mond drill hole to ~ de ,·, th of 1500 feet. The field program 
was aocomplished under the diroction of J. D. Bell, Heole geologist, 
and Dr. A. A. Brant, Newmont Chief Geophysioist. 

The Lone star Distriot has e history of minor oopper-gold pro
duotion prior to 1910: interest in the area as the pos niblo site of 
large low-grade dissominated oopper depos its began in 1949, ' and oul
minated in disooveries of suoh doposits by Phelps Dodge and Kenneoott 
in the mid-1950's. 

Th$ oldest formation exposed in the distriot is a series of 
andesite tuUfa, flows, and ag glomeratas, Cretaoeous or Early Tertiary 
in ega. These rooks were strongly fraoturod on NE-$W trends, followed 
by sucoessive intrusion of qu~rtz diorite, quartz monzonite porphyry, 
and dikes I1nd plugs of rhyolite Bnd latite, hydrothermal 8lteration, 
and ohaloopyrite-pyrite mineralization. Aftor a period of erosion, 
oxydation, Bnd enriohment, the region was covered by mid-tertiary 
flows of rhyolite and andesite, and thon by later Tertiary flows of 
basaltio oomposition. Block faulting on IDV-SE trends, with easterly 
tilting of the ooloonioa, then formed the Gila ,Mountains, suooeeded 
by the lang erosional period to the present. 

Tho W-F property is situet~d on e graval-oovered pediment 
fl r> nking the Oile Uount'?ins on the southwst: no outorops are pres~nt, 
and tho r- Iluvirl thiokness range s from 400 to 1000 feet. ¥~gnetios 
Bnd drill holes indic !1 te the sub-surfaoe to oonsist of El broad intru
s ive mFSS of quartz diorite trending S l~ W aoross tho eesterly part, 
e broeder aroe of Lower Volc ~nios oomprising the oentrel end Northwest 
pq rt of the property, ' nd Upper Vole ni08 in the southwesterly pr rt. 
Seven holes hrve been dri Jled on the property by the owners to depths 
in bedrook r ~n~ing from 740 to 1308 f eet: one hole, WF-l, reportedly 
essays 0.1 to 0.65% Cu, although the latter eSSAY could not be Y.ri
fied. The remainder reve ?l only 0.01-0.04% au in spot samples. 
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Heola-Newmontts induced polarization survey failed to yield 
difinitivo information below 800 feet depth, due to a low resistivity 
loyer near the bed-rock surface ~nd to low resistivity contrasts 
between the various rook types of the area: no significant anomalies 
wera found. The megnetios survey yielded data enabling interpretation 
of broad Areas of the rock types. Drill-hole NH-l was sited to test 
e zone of suspected fr-oturing in the Lower Voloenic series flanking 
the my-tr~nding intrusive mess, p potential environment for ore. 
It encountered the Lower Voloanioa ~ndesite, andesite porphyry, end 
andesite agglomGr~te, little p]tered except for we~k clay-serioite, 
iron st!lin, . nd mr'ngrnese st,.,in confined to stronf.!; fr o otures. No 
copper miner~ls were observed: essays of s plit core ranged from 
0.02 to 0.08% Cu end e trp.oe of molybdenum. Almost no pyrite is 
present, , od the rook has none of the cher6cteristios of a leeohed 
oa ppmg. 

It is the oonolusion of }~ole (' nd N'ewmont personnel thet the 
weak al~eretion end lack of mjnerelization in Hole NH-l indioate the 
absenoe of ore grade mineralization l eterally or in depth in its 
vioinity. Although the remaind0r of th0 prop~rty is not oompletely 
tested, there ere ao soientific methods of i defining a target, an' 
futuro exploration will involve blind dril1ing. Suoh speoulative 
end expensive exploration does not appear warranted by the work 
acoomplished to date on the property. 

General 
Heola .. NeWlilont interest in the Winkler-Faulkner proporty began 

in June, 1964, when tha olaims end surrounding aroa were examined by 
the writer in company with Paul Winkler end Ted Faulkner of Safford, 
Arizona, representing a [';roup of fifty~tUwo partioipating; ovmers. 
Subsequent exemjnntion by R. B. Fl}lton, of Newmont, and FI. E. Harpor 
end the 'Nriter, of Heole, resulted in .. deoision to negotiet8 for 
axplorrtion rights on the property. Agroement with the owners was 
reaohed in December, -nd p. Lease end Cption, drted January 15, 1965, 
was s igned by the inv0]ved pprties. Berem0unt terms of the lease and 
Option ,ere as follows: End price 0f ' ~3 ,000.000 pf'yeb1e in :5 years 
end 5 months, inr.luding hmedip.te \JF'yment of $1',000, three rnnuel 
pf'yments of $25,000 cOl':'m'lenoing Juno 15, 1965, p~YIr!ent of re!1l8inder 
un or before June 15, 1968, if option is exeroised, end right of 
Recle-Newmont to terminate option at any th·'.a after oompletion of 
work raquire ment. 

Locotion 

The H-F pr uperty, enc ('l:lI.'r Sf; : nc; e ;?proximately 4475 aores, is 
looated principally within the northern helf of T 6 S, R 26 E, 
G. &: S. R. N., in Grahem County, Ariz Clno:J, about 6 miles due north ot 
tho city of gafford. It consists of 241 unpatented lode olaims, 
pe rt of whioh oover seotion 16 of the ebon tovmshiPi Seotion 16 is 
state land, held by ArizonB state Prospeot Permit No. 664, issued 
to F. Winkler and T. Fauliner on Deoember 6, 1962. 
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The holrlings are situated on ~ broad gravel-covered pediment whioh 
slopes sha llowly 30uthwest from tho Giilia Nountains toward the Gila 
River VelloYi the topo?;r' phy is sliGhtly rolling, with S':V'ly trending 
shellow dry WAshes. No bedrook outoro ~ : s are present, rlthough in 
Seotion 10, immediately north of the el F- ims, a smell hill of ~ndesite 
And andosite porphyry is present. 

Aocess to tho property is vie the airport highway end Sen Juan 
~Une road northorly from :Saffordi the latter road trevGrses the 
olaims, end unimproved drill roads leading from it yield aooess to 
a fa ir pa rt of the 1 old inGa. 

Safford is the rail gnd supply point; drilling water is obtained f 
from a pumping point near the Gila River. 

Hining History 

Mining in tho Lone star District commencod prior to 1910, with 
development of a number of small gold end oxidized oopper prospects 
and mines in the low 3'iflly foothills of t ho Gila Hounta ins i tho San 
Juan rlline yielded 110,000 lbs. of co pper in 1907. In 1949-1952, 
Ama rican Me tals and Consolidated Copp~r <to~tod the NE'ly trend of 
l:ineralization indicated by surfaco showings at the Morton IUno, 
and in 1956-1959, this zona wes further tested by Bear Creek Mining 
Companyo culminating in tho discovery by the latter oompany of a low
grado disseminflted copper deposit estimated at 100,000,000 tons, with 
a grade of minus 1% Cu, and at a depth of 800 feet. At about the sam~ 
time as tho Bel"r Creek exploration, Phelps Dodge optioned and later 
purchased a lerge block of olaims north of the W-F property end west 
of the ?eor Creok deposit, !')nd reportodly has developed a similar 
l~rge copper deposit of somewh~t better grpde end shnl10wer depth 
th~n that of Bo~r Creek. Neither de posit is being work0d at pres Fnt, 
e:"pl'l rently constituting futtire roserves for the owning companies. 

~uvel, Pmeric -n Metr ls, Rere }f,etpls, ChaiUes steen, Kerr MoGee, 
He ole-Newmont, and United Nuclear have eonduoted additional exploration 

I in the distract; United Nuclear ~~.*~~~iU$t~*8~~itt~.~~*.~~.~.'i •• 

I 1G ourrently drilling the Sanchex property about 5 miles SW of the 
Bea r Croek deposit, pnd limited drilling has been oontinuing on the 
Phelps Dodge end Bear Creek propertiGs. 

Geology 

Generalized geology of tho Lone star District is shown on the 
Safford Quadrangle to pographio ma p, pooket. In this area of the Gila 
Mountains, the law6st exposed formation is a serios of andesite flows, 
agglomerates, end tuffs of Cretaceous or Early Tertiary age, termed 
here the Lower Volcanioa · f nrmation ~lv)i thes~ rooks outorop on the 
lower SVP ly flank of the NV'f-trending Gila Range. The exposures 
exhibit severalzones of strong NE-trending shears and fraotures~ whioh 
are considered to have looalized later sucoessive intrusions of quartz 
diorite (Lone star stook), quartz monzonite porph;rry (Sen J~an I5took), 
end plugs end dikes of rhyolite end l'ltite (Be er Creek 8re8', HydroI!' 

.thermal elterstion end pyrite-oheloopyrite minerAlization epparently 
aooompanied the later intruaive phes ~s~ followod by renewed fracturinlt, 
.oxidation, end enriohment of the protore. The reglon was then ooverea 
.~y voloenjo s or rhyoJitSo to pndesitio intormediet. oomposition (ttnv), 
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end then by basa ltic flows (Tuv). In later Tertiary time, the Gila 

Range was blook-faulted on NV'f'ly trends, with uplift and easterly 

tilting of the voloanice. Rrosion has continued from that time, e 

exposing e belt of Lower Volcnnica pnd intrusive bodies ~ the SW flank 

of the rpn ge, ~ nd le~ving only remnant ca ps of Upper Volcanica in the 

don-fauJ ted fore lrnd of the r nr,e. 'The long-oontinued eros ion hes 

filled the Safford Va l ley with P dee p fiJI of somi-con301id~tod sand~ 

~ravel, "nd boulders, " younger mantle of s lopo wash on the upper . 

flen~s of the valley, rnd recant a J luvium in ita oenter. 

The Kenneoott are body is described as a mixed oxide-sulfide body. 

in which the most abund r. nt copper mineral is chrysacoibla. The ore 

ooours in the Lower Volcanioa section in andesite flows sheerod on 

NE'ly trends and intll'uded by rhyolite and latite; the mineraliz.ation 

ocoura in both tho pndesite rnd the intrusives. Serioite-ailica 

altera t ion charaotorizes the ore zone, bordered by a biotito alteration 

phase, end then by propylitic ohlorite-e pidote. Broad pyritio 

envelopes are described at both the Beer Creek and $an Juan deposits, 

and iron steinin~ indioates its presenoe at the phelps Dodge deposit. 

The W-F property is located on the pediment slope south and s 

southwest of the Phelps Dodge Dnd [ennicott ore deposits. Uapping 

by these companies indioa tea the presenoe of two major NW-trending 

faults, the Foothills-Butte Fault and the Valley Fault, intervening 

between the KBnneoott-Phelps Dodge zones and the W-F property; opposing 

dips sugge::;t ' the erea between the t wo f aults (a s sumod normal) is a 

graben block. 

The 'i'/-F pro p~rty is emtiroly coye red by e mentlo of s [; nd, gravel, 

;,nd boulders whioh. e ooordin~ to res iativi t--y d8te and drill holes, 

r rnges from ~ bout 400 feet in thioknes s in the NElly prrt of the group 

to over 1000 feet in the ~{'ly pert. Immedi ntely north of the proper;y' 

in Seotion 10, .' smell hill above outcrops of andesite find andesite 

porphyry tentp-tiYely identified as Lmver Voloanics. 

Sub-surfnce geology ()n the W-F property, sho'.m on the 2000-soele ' 

m~p , is derived from study of short core interv~ls obtained by F~ ulkn.r 

in the roter drilling of 10 holes on the oh ims, 7 ot. which out bed

rook andbottom r t depths ranging from 740 to 1308 feet, and from 

interpretab.on or e m:-gnetio survey 01' t he property. Summery logs of 

the cored intervals ~e included with this roport. Magnetio profiles 

and oontours indio ~ te a bro~ d ma f,netio high tronding S hO W through 

the easterly pl' rt of the property; oore from l»rill Holos WF-l, 2, 7, 

and lQ_show the bed-rook: to be e medium grained, partly kaolinized 

quartz diorit •• 

Bounding the magnatio high an the west is a broad magnetio low 

aree ooverin::, th~ oentrel and N'tPly part of the group; the magnotio 

susoeptibility of oore from Hole NH-l, the andesite outorop ip 1/' 
Seotion 10, end d.rill core in WF:ll indioate that bed-rook here is . 

Lower Volcanioa. '.rhe SiP ly part of the group shows slightly higher 

magnetio rea dings, and drill core from holes lflF";6 find VIF-9 is basaltio 

in nature; this area is interpreted a s Upper VolCanics :-- the ~ppor and 

Lower Coloanio8 may be sepnroted by n N'ly trending Fault; the 

Alluvial thiokness is oonsistent with. the rest of the property, and 

oocurrenoe of the Upper Voloanios ~B e topogra phioally high r~Mnant 

. oap in the buried bedrook surfeoo does not r; ppear probable. 

, . 
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Drill oore from Roles WF-1, r.end 2, end 10 reveals oonsiderable 
Kaolinization end limonite st~iningj the cryste.lline intrusive in 
'WF-7 does not app6Br str~ngly p,ltered, and the core from WF-12 reveals 
chlorite-epidote !'Iteration with a little pyrite. No oo ;:per minerali
zation is visible in any of the oores, Rlthough some week assays have 
be en obte ined. 

Hocla-Newmont ExplorAti2!!, 

l-redioeted on the raesoning thet the Phelps Dodge and Kenneoott 
deposits are apparently ~.ooalized within z '.,nes of NE-trending sheers, 
that the W-F property Has l' thwart the SWlly projeotion of these 
trends, and that prior drilling indicates unly moderate thiolmesses of 
overburden, it was oonsidered possible that an ore body might be found 
boneath the cover. The exploration project oonsisted of testing the 
area by induced polarization-resistivity end ma gnetio geophysioal 
methods and by the drilling of one hole, NVl-l, to a depth of 1500 
feet. 

Geophysical Exploration - This phase of tho projeot was oonduoted 
by Heinriohs GooExploration, Tucson, Arizona, under the direotion of 
Dr . A. A. Brent, Chief Geoph~r sioist, Newmont Exploration Limited, who 
desoribes the results end interpretation :In a separ6.te roport. Goo
phys ical field work was aocomp1ished during the period January 12-
:L!arch 14, 1965, f'nd oonsisted of: (1) Induced Polarizetion-ResistiYity 
Survey, dipole-dipole r rray, 400 stations~ 59,000 feet data ooverage, 
on lines 1-5 (sae 2000-scal0 map, pocket); (2) Induced Polr.rization, 
Polo-Polo erray, 40 date points, vioinity 5000 1 E of Base Line on 
Line 4: (3) Resistivity tests, rock outcrops of known eg~, W6sne~ 
array, in looptions shown on m~ p, following p"gaj (4) Magnetio sur""y 
of propert~r, .Ask niA tripod-mounted mr gnetometer, 881 sbtions, 44.7 
miles; (5) }:11'gnetio susoeptibility tGsts of drill oore from Hole 
'WF-6, 33 de terminlltions betwGen 910 "and1223 feet depths. 

Surnmarizong the rest~ lts, the frequency system induoed polarizetion 
method proved ine f feotive in panetr fJ ting depths below 800 feet in this 
area, r nd no significant anomalies wero determined. The magnetio 
survey yielded results of material assistance in interpretmg broad 
areas of fock types in the buried bedrock surface. Resistivity studies 
:Indicate a very low contrast between rooks mapped as quartz diorite, 
Upper Voloanios, and Lower Voloanics. 

Drilling Exploration - Beo ' use of the wide eleotrode spaomg 
required foreffective interpretation, due to low resistivity oontErasts 
of the rook ty~~s of the area, Dr. Brent oonoluded that an ore body 
2500 x 2500 feet in sroal extent ~nd containdng 2% total sulfides by 
volume, similar to the low total sulfide ore bodies o£ Phelps Dodge 
and Kenneoott, oould not be tetected below a depth of 1000 fe~t by 
tho IP Uethod used. 

Tho magnetio survey :i.ndioetes the presenoe of on elonc;ate mass 
of qU8rtz diorite trending S 40 W in the 6Gsterly pert of the property, 
in direot alignment with the Lone st~r quartz diorite stook outoropping 
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NE of the ·Foothills-Butta Fault. The p.li gn, ent of tho ~Yo intrusive 
messes is construed as indic tinr, no strike-slip component on the 
interven:i.nG post-intrusive f~ul ts. rnd tent r tiveJ.y permits projection 
of th$ SW-striking fr~ cture And dike %ones into tho W-F property as shown 
on Sections A-At end B-B', fol iowing prge, end on the 2000-8gele map, 
pooket. 

Drilling by Kenneoott in the Lono star stock has not shown that 
intrusive body to be strongly mineralized, and while Winkler-Faulkner 
drilling of the intrusive mess on tho W-F property reveals some kao
lin1sation end iron stein in fractured zones, little signifioant 
ooppe r mineralization hes boon found in depths to 1308 feet. Geological 
oonsiderations suggested that the probably fr r.otured Lowor Voloanios 
flanking tho intrusive mass on the west shouilid provido a suitable 
environment for c possible ora body, end that one hole should bo 
drilled to 1500 feat depth to t 3st for oro and alteration. 

Hao1a-Newmont Hole NH-l was sitod on fiiarch 22 , 1965; road and 
site oonstruotion and rotary drilling to be drock werG oontraoted to 
Hinkler and :F'aulkner, who completecl the rotary drilling at a depth 
of 628 feet on April 21. A Boy1QS Brothers truok-mounted diamond 
drill was moved on the hole the same day, and the hole, drilled BEV~, 
was oompleted at 1500 feet depth on May 29, 1965. 

The log of tho oore is included in this report; rooks encountered 
were enriesite, andosito porphyry, and andesite eg ,r; J.OJnerate, strongly 
fraotured, I pr gely purplish-gray in col or, but oocrsion£1lly bleached 
f,nd s t ainGd with iron emd manganeso oxides in t he frfloture zones. 
5 pidote end ohlorito ere the dominant Rlteration minerals, indioeting 
only propylitio alteration. An r lyses by the Newrnont l~boratory of 
oore s peoimens oonfirm rook typo "nd !llterl'!tinn identifioption, ~nd 
m~ gnetic susceptibility tests ind j c ~te that the andesite is of the 
LO',\'er Volc "nio series. 

No co pper minerals wore visible in tho core. Over-~ll recovery 
averagad 81. 8%, but dropped to 40-50%10 the fractured,/ zones. Split 
oore s'~ mples of thQse frsotured intervals of low recovery wer", assayed 
for cop~r t hrough a total hole interval of 120 foot, end for mo1yb
delDum through a .total hole interval of 39 feet. Jaoobs Laboratory 
end Bawley and Hawley, of TUoson, were the 8Bsayers; oopper assays 
ranged between 0.02 and 0.08 per oent oopper, and molybdenum assayed 
only a treoo. 

Cost of Projeot 

Direot oost of the projeot, spent during the period January 8-
June 16, 1965, and inoluding oontrol survoy fbr the geophysioal work, 
the geophysical work itself, and the drilling, inoluding road and 
site construction, rotary and diamond drilling, drilling water, and 
assaying, has totalled ~27,7!1.42. 
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Conolusions . 

Although the favorable Lower Voloan i os andesite wes encounterod 
in Bole NH-l, and the rooks were stron.~ ly frectured, clay and weak 
s e ricite elteration is oonfined to tho stronger freoturea, and the 
i ntervening core reveals only weak pr opylitio alteration. Pyrite 
i s almost entirely laoking; the metallio iron minerals are magnetite 
and s pecularita. The weakly 3ltere d t3 ~:) pearanoa of tho core, the low 
pyrito, and the lack of any trace of Visible ooppor mineralization 
are features evidenoing the absence of a le a ched capping and preolude 
the possibility of ·an underlying ore body; the traco assays of oopper 
and molybdenum are not regarded as significant. Similarly, the weak 
81teration dOGS not suggest the presenoe laterally of a nearby ore 
body. 

VJ.!lile it oannot be sa id that t he W-F property he s been oompletely 111 
t es te d , the Hecla-Newmont effort ha s shown that induced polarization /1/ 
sur'i eys a s a guide to ore h" vG little or no value here, and that there 
a r e no other scientifio guides pointin~ to a defined target aroa. It 
f ur ther exploration of the W-F property is c ontemplated, it will 
probably entail blind drilling of e NVi- SE t r ending fonca of holes 
s pa cod one thousand feet a pert, e ppr oximn toly along Line 4, end it 
will be e re l atively expensive project. 

FacIa and Newmont personnel c onour that each speoulative explora
tion is not werrented by the results of the work p.ooamplished on the 
property. 

Respoctful1y submitted, 

.. 
J Douglas Bell 
Geologist, Exploration 

Appehded: Drill Logs 

Pooket: Safford Quedrange, General Geology 
Claims and Drill ~ap 

JDB: jan 

+. ... 
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Ne\A][uont- l{ ecl:.:. Joint Vencure 

Ger:tl emen : 

APRIL 3) 1965 

Re: Letter Report 
Winkler-Faulkner Project 

Thi ,"J is a br i.e f letter repor t outlining the £ iel (~ \>Jork 
accomplished and r esults obtained for the Newmont-Hec la Joint 
Venture on che Winkler-Faulkner project from January 12 to 
March 149 1965. 

ELECTRICAL PHASE 
Data Coverage Stat ions , p Line 1 (0 N/S ) 7000 f t. S4 

~ . ~ . .l.. 

I. u Line 3 (4000 N) 19500 ft. l 54 
.C • 

.L. v Li"Cle 4· (6000 N) 10000 ft. 76 .. . 
I. P . Li::1 e 5 (8000 N) 22500 ft. L7 6 

I. P . Pole-Pole depth p;:-obe #1: E;lst & West l egs: 40 
daca points to ta l . 

Ea s t leg a= 1 00 ft . to 2000 ft. 
West leg a= 20 ft . to 3000 ft . 

~rer._ e!:' J.::pth ;)robes for rock prop i~rty 

LO'il~ Star gran i te 12 
T'Uv 12 
T l \:- 18 

HAGNETIC PHASE 

C2St on : 
stations a ::; 

stat i on:; a ::::; 

stat i ons ,,-L.-

10 LO 
10 to 
10 to 

200 
200 
200 

roagn e lC s usceptibility log of Dri l l Hol e # 6 core from 91 0 LO 

1223 fe2t - 33 determinations. 
Y.a.gnec:.c SuY.:'Vey 
5 - East- west li~es 

17 - NQrch- south lines 

Coverage 
00,000 t eet 

1. 36 ,000 f v e t. 

rt . 
21:.. 
::::c . 
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Re: Letter Report 
Winkler-Faulkner Project 

Total coverage: 236,000 feet for a total o f 4407 miles and 
881 stations. 

RESULTS 
ELECTRICAL PHASE 

The induced polarization ef fects noticed were attributed 
mainly "Co low resistivity inductive coupling and the normal back
gronnd respons e of the alluvium. The only zone of possible sulfide 
indication nociced is on Line 3 at about 100 E, al t hr)ugh this zone 
is more like ly just a zone of higher background effects. 

The resistivity data, in general, shows a thl~ee layer case with 
the middle layer lower in resistivity than the others ., A possible 
int.::erpretation . of this could be dry alluvium for the ~li~ per layer, 
water saturated alluvium for the middle layer and bedroc k for t h e 
lower layer. Depths to bedrock indicated were [rom about 200 feet 
to the north t o about 1000 feet to the south " 

The induced polarization two array depth prObe We:':'; centered at 
50 + 00 E Li~e 4 and gave a t wo layer solution with the upper layer 
higher in resistivity and about 220 feet th icko Thi s 220 ~oot 

- interface is possibly the alluvial water table. The abs ence o f 
the third layer may be the result of a lack of elec tr ical contrast 
between bedrock and water sat,urated alluvium in this al:"ea< No 
frequency effects were noted that could not be attributed to 
inductive coupling interference 0 

The ~-lermer depth probe, rock property tests were made on out 
cro ~)s of the three suspected bedrock t ypes ; Tuv, Tlv, and the Lone 
Star granite, This test shows t hese t Lree rocks to have very 
simi lar resistivities (rho/2 pi from 1]5 to 160 ohm f eet), thereby 
making it very difficult to distinguish b2tween them electrically . 
The resistivity of these r ocks is higher than was indl.cated at 
depch on the 1. P w lin es and t:wo array probe and lTIcty 11<:: due to their 
being above the water tahle on the Wenner test and below on the 
I.P. and the I "P. generally nearer to the lower p3.r t of the va11ey 
(~. e . ~in er and more conduct~ve ~ ~~stituents). 

i.'1AGNET I C PHASE 

Dr i ll Hole iF6 was l ogged for .aagne"Cic susccptibj Lity and a 

ht \. ... • I· ' I ", " . 1t-<1'. ,'- ! .... . ' . . .. ''4 
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change was noted at approximately 1050 feet, perhaps inJicating 
the contact between Tuv and Tlv. The Tlv was somewhat higher in 
susceptibility and considerably more polarized than th~ Tuv. 

The vertical intensity magnetic data was very erratic over 
the whole area' due to the abundant volcanic boulders in the 
surface alluvium and, therefore, the plan and profile data had 
to be smoothed out before interpreting. The most obvious feature 
was a high ZOl) e c entered at about 6000 N - 10000 E and trending 
NE-SW. On interpretation of the profiles of this high zone, it 
was estimated that the cause was a truncated wedge or tubular 
zon8 2000 to 3000 feet thick and buried from 700 to 1200 feet 
below surfac e . This feature is likely the SW down£aulted block 
of the Lone Star granite and thereby indicates that th e fau l ting 
only h~d a dip slip component since both the exposed block to 
the NE, and the downfaulted block, are on the same strike. 

pr 

cc: Dr. A. A. Brant 5 

Sincerely, 

HEINRICHS GEOEXPLORATION COMPANY 

//J I) /)/7 . 
(:..~l-.-/! .. .., rI'- .~~ _____ vl 

/ 
Chris S. Ludwig 
Senior Geopb.ysicist 
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-== - --- ======~-=====-j"-=.=----~= 
= :..-.;::"-- --=..=-::--=-~-=--

=~~ --~1=- -j 
I 

I feel Cora 
litho logic Delcrlption I D<'"p,h II Fee, ' I 

1-- ---- --l -~-------- --- -- -- ---- ---
i I I 
I 0 ' 
I I Al l,:vium, ~anG.: bou l (~e rs , congloJnf:t'8tE-, cl3.Y· 
I ! 
. 6:,0, I 

I
I ftO l: _< bit. No co re. 

706 I I l~t~. cii ol':te (? ) , Grp.,'f , meci. grai llP'::: , xtalUn1 

I 
I 
I 

\ 72L , 

\1275 

End 

I _ i teXT.ure , -; t gy-whi t.E D'l rtly euhe o r"ll 1'5; j 
15.0\ gy- ~rn mAri es, s oftfned o,~tlines, ?:.f i nter- I 

. st i ':.-:_13.1 "rz, .sOF.te hf':n~titE' stain. Erkn, ! 
\ s trcrlge r <11 ter::!tion, -,-Ii th fe ox ~nd fJ erici te \ 
1 71 ?-72l~ . 

I Ro ck bi t. No core. I I . 
I I 
I ; 
I I 

tou:: hOl<:? \.i ;1 S de flcct. ec Ah oVE 1150 ', e<nc.Jl 
l ~e-?C"i:;_ lC' (i tn~ocgh ~ ~Ie 1 -1'=;CiI -1 2CC ' inte l v .q~. 
I ne CL"i P.t.. -:>'Y 0 ':' cllt tln~::: 11"0;'1 Lo fe et of thl I 

l SO' re-f.rillec -: nter~nl 8ssayed only 0 . ,:2"; I Cu . No '~0Dpe r vis) tl·~ in clltti nS!;s. 

1 
! 
j 

Sample Dolo 

(15:S-1:S( I Ll_; 1.061. 

~l.50-r':D\ \sc \ .6:;0 
'- "fIrI - '. 7 (' I 7" J-.---1-C(' 
i_L:'\..IV- J '_ , _): :;; - I . v 
, 
i "/-. : v'!-'r e 

!r. 0 2 -, -.1. I 0" 
j , - ! LL I <:... (. 

I 
Li t C' I 1 ,-lA1P e 

I 
I 

.22) 

I_D'e 
I 

i.O;v I -
1 

I 
I 

• -:;' lC1 
I 



" Staridpipe -- - .. _-
Casing _ __ . __ - --- DIAMOND lHHLL RECOHO 
.--- - - - - --- -

Started _ _ _ _ -- - - - --
Finished __ . __ ' ---'--
Hole Size.... ___ . .----. 
Depth. .. __ lJ.Oc. ' ... _. _ _ _ 
% Core Eec. _ ___ ._ 

Page- 1 o£.-l. 

Hole No. __ w- ~_ .- 2. __ 
Level. __ ~t:ri'.:. ('-('.- . _ _ 

GricL __ . ___ -------
. Latitude __ . ____ . __ 
Departure ________ - . -
El~vati010j · ::' ·~)'..:.. -
Ikarin?; ___ _ -'--- ' 
Inclination-'-y~.~_ti~rl ! 

= = ============= ==-.-== ""-=-.. ~. =~=. 

I 
i 

G90 

yeo 

903 

i 1227 
I 
11308 

End 

Lithologic Description i No. I "-' -----·- r-· - i 
; I 

I ! 
I I 

I 
IRor. f bit, r.o C 0 1"(' • 
, 
j 
~orHe (1). Co:'e i s st.ron~ly 1"11 te rea, 

lO lwitr. Kaoli r ) ,me hmo!''''i~ . Mafies gone . 
IGho~;ts oi xtdj i ne textu re. 

IROC k hit J ::0 c?rE' . '.: \.J t tings shoH W .1i te fs, \ 

1

1es :c::e r C: i:.z gralns, a .lrk mafies, rn.i r,ar epidote
chl.)dtf; :~()der,q te t..) minor limoni t€ anC!. I 
iherr",1:i.tf' ~tain. Cla :,; ~. ifiEd as qtz d:iori t c (? h 
I 
I ~ 

~Qtz di~ri te (?), altared, with f~int relict 
3 ler"Fi"Cdral fs, cut e V()"i cl after py, k~oli.. n, 

l or8~ 1,o;e l"J :roni t e with :-, orre reddish specks 
line: ;enoc 5 hem"! t.i te. 
i 
!Roc~ bit, no core. Cuttin~ s as i n 69C -900 
iin r.(' rVR1, var;!i r.~ a :nounts 11. ·noni te '1nd 
:hemati t£, s om.? spec!<.s disse ill'Lnated pyr:i.t , ~ 
19Ls- c.> 60, s:,arse epi dote -chlorl te. ~t7 
Idi ori te ( ~). 

IR~Ck bit, ~o core. ~ot lo~~e d. H~rder 
Ir ock rep ('. rted in b otto:n. 

I 
I 
I 
~ote: Tool strlng i~ bott~~. 
! 
I 
I 

I 
I 
I 

I 
I 

,-: , ~ ":-"" 

Interval 
Feet 

Sample Data 

Sple. ' Oz . % 
, _ ~e"I· __ . ~ .. _i_ ~b 
I I 

I ! 
I I 

. 
1 

!'ol o vi. Si,llP. 

I 
I , 

% 
Zn 



.. 
Standpipe ___ -.--._ - DIAMOND DRILL RECORD Casing ___ _ 

Started _____ .----- Min~inkler~}'~ulY.n€::r, Safford.'! ~ rizonA 

Location~_.E~l-ow_ . -----Finished .___ . --.. -. 
Hole Size __ _ __ _ - --- - --_.-
Dept}->~ __ . ____ . ____ . -. Logged by_. ____ ____ .. ___ Dat~_ . ______ ._ 

Drilled by Fflr lkner,_~o_t_a_ry~' _ _ __ _ % Core Rec _ _ _ _ 

=---r~"-'=== 

I D(,prh I Fe'" I 
! ff"')t I Core I 

\ - -I--IW--F' 
I ! 

I I Iw-;. 

- 3: 

- 4: 

W-? - 5: 

lithologic Description 

1.6Oc.' r~ , F Cl ' ltJ o f SE Cor. Sec. 
'1 6 ~ . R. 2,) L Lost hol~ :'It / 
boan;,.! depth in !~lluviL: m. V 

~' OO' N, 11(\.." Vol o ~· SE Cor. Sec. 10, I 
T 6 ~, R 26 z. I 
(' -2V:' f,llL"vium I 
240-S~OI Crushed, gE:f rock. No core ' 

2200 ' 'I, 1 °(,<, ' ' , of SE Cor. Sec. F. r 
i)-5PC.,' ,n::..t.. vium. Stopped. 

Page 1 of 1 

w-' 3 L c-Hole No. __ .±_":-LL_~-2 
LcveL __ Sur(""ce __ _ 
Grid _ _______ -.. --

'Latitude ____ . ___ . __ 
Departure._ . __ .-__ 
ElevatiolL __ _ . _ __ _______ _ 
bearin g _. __ . - .. -
Inclination~_r_ti c:'l_ 

Sample Data 

% 
Zn !---



Page 1 of 1 

~t~dpipe _____ _ 
Casing _ _ 910 1 

Hole No._~f:'_~Q __ _ 
Level _____ SJ.2.T."_£:3ce ____ _ DIAMOND IJR ILL RECORD 
GricL ___ ____ _ ___ _ 
Latitude ___ _ _______ _ 
D~parture---- ________ _ 
ElevatiotL-3 :}~ __ ~ :'X 

Eearing_ ____ __ ____ _ __ _ 
InclinatioIL_y'~xt1 ~~:'.J,. __ 

----------------
Started _ _____ __ _____ _ 
Finished __________ ____ _ 
Hole Size. ___________ _ 
Depth ___ ...-l?J~ 1 ______ _ 

% Core Rec. _ __ __ ___ _ 

! -::Ih l I ;::,-,-
I Lithologic Description ______ _ __ _ __ _____ _ __ 

F6t' t I Core --~-o _ I J n;::o : _ _ II _~~~. _ ; ~:~. __ !_~ 1- _____ 1 -------- -- - - - ------ -- 1 ___ _ 

Sample Data 

! % -
: Zn 

o I I I I i 
'I jAlh. vium, s and , conp)-)(ner;j te, 16) ' cl~y. : I 

I pre 
I IROCk bit) no core. " I 

910 I , II 
I IAltt.: rr:Bting beds r.ed-brn conglomerflte, pinkishr I : I 

I 
I 

I 
I 

I ICL4 
I 
I 

1

1232 

I 2nd 

, !gy ~andstone, brn siltstone, and thin andesitel 010 V i ::;~,bl <: cri pper. 
iflows L5 t o core. I I 

322 1 I i 

'Den58 grp..y apbnni tic nndesj te flows and I 1 

th i nr:er flows red v esi cular basl'llt. Spqc-se ' 
lchlori t€ T calci t.o' , fe ox. T:'ilcy bx at bottom. 1 
i I 

I' i i 
I 
I 

". I.-J.~ flo. • ~I , 



-.. 
Standpipe~: ____ _ 

DIAMOND DRILL RECORD 
Casing _ _ _ ____ _ 

Starterl-__ _ Mine ',,':i nkl~!::..-Fa1)1knf r, S~fford, ~rizona 

Location hoc 'N , 120C i ':, of NE Cor. 
Fi~ishecL.. _____ _ 
Hole Size... _ _ . _____ _ ~L....2.£.., T 6 ~'.Lll 26 ~ •. _______ ; 

DepttL-_----119~_, __ Logged by_. Bell Date-.10~20-6L 

% Core f<ec _ ____ _ _ Drilled by Faulkner:i Rotary 

o-a:thl' ·~~et 
Fee~ Core 

- ----

Lithologic Description 

o I 
665 I 
no 

720 

725 

739 

740 

End 

lA.l1t:vium, s.!3nd, with many boulders. 

IR<,CK bit , no core. 

. z diori t e medium grair1€d, somewha t por

p. hyrt tic -xtalline texture, 1t gy milky 

10 euhe dral [5 xt~ls wi th glistening s urfaces, 

%"n ~blk tiotit.f.', gy i nterstitial qtz, a little 

lorthGClase ., Not str.:mgly altered. 

Roc ~ bit, no core. 

As in 7lC-720 jntervAl, with some brn fe ox 

l~ !stains ~nd s~~rse epidote. Ctz diorite. 

I 
INa core. 
I 

Page 1 of 1 

Hole No. __ W-L~ __ 
Level Surface 
GricL __ 

. Latitude_ 
Departure_. ____ _ 

Elevatio1L-lJS~.~:I'X . 
Bearing_ . __ _ ._ . _ _ . __ _ 
I J ldina tion_~~ Tti c ,'1 1. __ 

.I • 



,. , 

~ta~dpipe _ ______ _ 
Casing __ __________ _ 

Star ted _ _____________ _ 
Finished ___ ___ _ 
Hole Size ________ _ 
DeptL_~Q_~3 __ ' _ ___ _ 
% Core Rec. ____ _ _ 

r
---I~--

Depth ! F.,et 
i feat I CCJrtl 

I 

o ! 

DIAMOND DRILL RECORD 

Mine \;!iDlder-Faulkner) 
LocatioI1-1JQO 'j ~.25_0! 

Safford, ~' rizom~ 
E of SIf.j- Cor. 

Sec. is T 6 S, ~ 26 _E=~. _____ _ 
Logged by _ _ B=e=l=-l__ Date-LQ.:-20::'6L~ 
Drilled by F:-mlkner, Rotary ___ _ 

Page 1 of 1 

I,1 1 N W- r;' - 9 l. 0 e 0. __ ....:.. _ _ __ _ _ 

LeveL _Sur(ace 
Grid_ , ______ _ 
Latitudc __ _ 
Departure _ ________ _ 
Elevation_3_2 90f / rx 
Bearing .. ___ _ , ___ ____ _ 
Inc1ination_;!ert i~al 

.=..:..:....=.=- - "':.=.!""- -:-===--==:;:;;....==--== 

I Sample Data 
lithologic Deacrlptlon 1-- - - -- - --- -- - - ----- ---- - - - -

I No_ I' Intervol I Sple. I oz_ I; % ; % ! Fee! Feet Ag Pb : Zn 

Al>vi um, sanes, I 

--------------- -I---l--- ---1----- - --1-- -,- --
com;lomeratE, boc.1Ce r-s I I 1 

ii' i 970 

lOL) 
, 
I 20 

1063 

End 

R bi ~ tti t d - - t I 't 'Y , ,1 1 fl ! 0(; >( t, no cere. ell ngs sugges re G.lSl1 ,!'. o Vl~') ~ (c pf'l."'. ! 

l
anJesite or basalt. ! i Spot [;1) by?aulkner 

I !I repo:' ~,''2 to ~~s ~7 ",.1 
lA.ndesite, dark gray de~se ?phanitic rock, .01 u;_, • .n.g, ~102 , 'l~ JT'r . ; ~o. 
I flp,~ ks fe ox after r 'Y, 3' bx secti on, color I - i 
Ibanding La to core. I 

I I 

, ' .- _.--=--=- -=-- ~.-~-;::; ... ;:"":":-';":.~"'=; 
..... : ~.- --, 



~tahdpipe-____ _ 
Casmg, __________ _ 

Starte .... d ________ _ 
Finished _______ _ 
Hole Siz~ ____ __ _ 
Dept~ 1040' 
% Core Rec ____ _ 

DIAMOND DRILL RECORD 

Mine Winkler.,-Fadkner, Safford, ~. rl z0!l~1. 
Location 110~-.!'l.L.1220' E. of NE Cor e 

Se c. 22) T 6 S~_2:-...;6~E:..:.~ __ --;---=-= ____ .-__ 

Logged by Bell Date 6-29-6J~ __ 
Drilled by Fa Glkner, Rotan _____ _ 

Page' 1 of 1 

H ole No. w-E_J.,.O~ __ 
Level Surf::t ce 
Grid---._ _ ___ _ 

. Latitude __________ _ 
Departure _____ _ 
ElevatioIl...-_ll~O ' Apx 
Bearing __________________ _ 
Inclination Vertic~~ 

r=~ I I ~- SampleData ----

I ~F:e~Pth cFeet lithologic Description ---- - - -
I eet are -N-o-. -- fntt/rvel I' Sple. -I--Oz~ --,-% -1'-",-
1 ______ 11______________ ___ __________ Feet _ Feet Ag p~ __ I'~ 

o I 1 I I 675 I IAlh:vium, s~nd, conglom:=ratE', clay I ! I 

690 

loLa 
End 

SOl'lP coy'€, not l'Mrked as to depth. 3ray 
10 porrhyrl.'c-ic rock, badly brkn, 'With caLcl--te,---if--

vei nle ts, C onsi derable limonite. ·r~ di ort te k?) 

Rock bit, no core. Cuttings described as 
yellowish, limonitic, some brn fe ox. 

Note: 3 bit cones in bottom. 

~ ••• 4~ •. ..::.:1 .. : __ .. 
~o" .... ', ~;'l " ,.~ 'le 

I I ! 

I 
No visi1:1e cobper. 

I -

I 



Page.~O"- 1 __ 

h, ... .. 

~ Standpipe ___ .. ___ _ ._ 
Casing, ____________ _ DIAMOND DRILL RECORD 

1 t r.... 12 
Hole No. __ ~"':~_ ..:-_=--__ 
LcveL__ St: r J p.cE: _ _ 

, 
-zl .--- -

StarteL-.?-.:-).l-o..l ' ___ .' 

Gdd_. _ __ _ 
. L atitude ____ . ____ __ _ 

Finished _ _ . _ __ . ___ _ 
Hole Size-_ _ ._ _ __ 

Dcparture _ _____ _ _ 

EI 
. l ' ;::' r\' • 

; evatlOIl.. __ .J_L!.: u' ,nx __ 

Depth.. 1270,_' _ _ 
% Core Rec. _ _ ___ _ _ 

Bearing' __ ._ . ___ . __ _ 
I nclination.-Y.f" ~~ ~J.. __ ._ 

;="-'- ~~T'~7 "', 
, I I 

======= ====== ===== , = --=-' 

litholo9ic Description 
i 

I De: ptn feet I i-F··~_I CO'~_ ... __ _ 
I , Allc/lum, sand, grave ~, con~lome rAte. 

5S0 I I TlrIo boxes Gore ) depth intervals not marked. 

'\ 'l In f irst, some tuff8ceors cong1omer~te, 
succe eded by porph. ~ndesi te (?), a gray fine 

I
I gra i ned rock, f8inti .v xtalline texture, con-

I sisting of partly euhedral fs, hornblende I 

! I 2'0 lathes, biotite, :md j;1tersti tial qtz. Specksi 

: magnetite , some fe ox specks after disSeminatef 

! py, and a few yellowish py grains. 1 
Second bOK, S Cl ;r.e fine grain gray rQ~k, faintl, 

xt811ine texturE, biotite. 

1090 

1100 

1270 

End 

Re:!'.alnder rock bi t ud, no core. 
1 

1 

'" 
I !Ltray fir.c grained roc K, st: gary ground mass, 

10 lw:.th gr~y white fS, biotite, specks magnetite 

Isnd pyrite, inte rs ti-:,jal ctz . Porphy~ic 

a~). 

Roc y. bit, no core . 

, 

, 
-. -=-=-;;; ;;".~. 

Sample Data 

, 

I 
No Vi Sire 

I 
I 

I 

I 
I 

i 
I , 
I 

cdppet. 

I 



The Safford Copper Deposit 261 

PROB.ABLE LIMIT OF MINERALIZATION 
BOUNDARY OF POST-OLDER VOLCANIC ROCKS ON 3900' LEV E L 

~ ---=:=== --

, / 

FAULT 

(+ 0.4]% TO:A L CUJ 

-- \ --,,- , 
. / ' , 
I < 
" t , ... , .... , ,) , / , . / 

......... _---"'" 
/. ... , 

/ .: : :, 
~ : : : : :1 . 

---~, .. . .. , 
, . ::::: ., 

, : : : : :::1 . 

__ ., /~r . < : : : : ~ ~: ... " . J~< . ! : : : ,., ~ .. ,-.... 0Tl ~~. _____ J ..• .•. •. . .. 1 

-, 

j • 

/-~ 
/ ... : ) 

I .--

/ /--!' ....... '" 
I --- _ 

: -- ............ " I . - . ~ . I 
,..._" I 

... . .......... ........ . ............ .. .... .. r :: · ·: 1 
\ : : : ::.::: : ::::: :: ::::: :: : :: : : : :::: : ::::::: . . ::::::: :: , I : : : :: : i 

''10 : :: . ::: : : :::::::::::::::::::::: : ::::::::: ' .::: : :::::: : ' I ::::::: i 
.... , ... :. ::::::::: . ::: : :: : ::::.::::::: :. :.::: :'.:: ::::::::::: ' / ....... . vy 

.:..,:;./ 

I APPROXIMATE BOUNDARY OF 

V
ALLUVIUM , ' 

I 
I 

,/ 

"~~:TT~~' : :::: ~ - .",..'" 
.... -.r.",,-- '::: ::\. _ .... ~~:'"":'~ ,~, 

I : : : : : : : ":" : : : : :': : : : : : ~~:~ : : : ~ ;) 
I :.::: : ::::::::::::::: : :;" ',," \U ::: Ui~~~~~~·-; _ .... 

-LEGEND-

(~:~7:~:-:-~) SOIL SAMPLES, TOTAL HEAVY METALS, THREE OR 
, ...... .-:.:.o.~.~. MORE TIMES BACKGROUND. 

1<:0:0:0:\:= :)1 
'';';';':':':': .'~ 

. 1~=~~5§~1 
SOIL SAMPLES, . TOTAL COPPER I THREE OR 
MORE TIMES BAC K GROUND . 

ROCK SAMPLES, TOTAL COPPER, 300 
OR MORE PPM. 



R TUfF 

SEDIMENTA \ ::: . ..... . ;.. ! a VOLCANIC. ROCKS ~ 

PLIOCENE-RECENT ) }~~~A~LL~U~V~IU;M~, ; 
YOUNGER VOLCANICS 

TERTIARY 

UNCONFORMITY A ~~~~~X" 
~i~~~ru~tPYROCLASTlCS, SANDY GRITS 

CRETACEOUS n VOLCANICS 
.' 

INTRUSIVE ROCKS 
f t + it QUARTZ LATITE, LATITE,.RHYOLITE VOLCANIC , VENTS 

I \ ' • 

,:.; .. :, DACITE 
/ , f 

(;;;:C::! QUARTZ LATIT~RHYOLlTE, DACITE,' QUARTZ DIORITE 
8 GRANODIORIIe. DIKE SWARMS . • 

u , . 1&.··' BRECCIA PIPES \ . ., 

~ . @1M, GRANODIORITE I } 
" 'SAN JUAN 

EOCENE QUARTZ-MONZONITE P9RPHYRY , 

(PRE-UNCONFORMITY A>. t!lli&ZJ QlJARTZ- DIORITE } LONE STAR STOCK 
" k';V;;! QUARTZ- MONZONITE " .' 

STOCK 

map. r 



ANOMALY INTENSITY RATING 

\ (::~::~J WEAK OR DEEP 

o FEET , \ '? mill MODERATE 

~S.TRONG 

o 
ap showing I.P. 

. V( 
-iFIGURE 1 



.\ 1 

0/
. ;. 

" . ' 

. . 

f) 
" 

, 
I' 

( 

o. . FEET 6000 - - -- - -I . 

I . 
j. . 

/1 FIGURE IO.-Map showing S.P. anomalies. 
, . . 

">()()1 
V · --,.~ . 

r 

' .' 
, I 

I 

CONTOUR INTERVAL: 500 MV 

I 

! 
I 

, ! 
I 

.-' - " . -~-- .... - - ' -



' 1 

1 
I 
I 

) 

. ~\O ' 
..... . . .. . , 

. . ... 

. -Alteration ·map. 

T ' 

LEGEND , , 

• 

ASIVE QUARTZ SERICITE ALTERATION 

NDARY BIOTITE AlTERA.TION 

PROPYLITIC ALTERATION 

MAJOR INTRUSIVE BODIES 

F/ ,v,v,e/Te ,.y~/ .. 

I ' 

DIKES 

;/ 



I -

BOUNDARY OF-

SULFIDES 

" GALENA + GOLD OCCv., .... _ ... 

OPPER MINERALIZAT 

I 
: 

I • • • • • 

mineralization ..--... ~ 

ONTACT ZONE ~ 

PROBABLE LI MIT OF MII'III:'""IL.o'I'" 

ON 3900· LE 
(+ 0.4~o TOTAL 

'/" 1,/ ~ .. ,/ 
; i t 
• . 

.. 
........ II ,i\ .. .. .. 

\ 

J 
I 

/' 
/ -

I 



-

:TROUGH 

\~ 

to..4t, COPPER 
3900' LEVEL 

YOUNGER VOLCANICS 

'-
RMEDIATE VOLCANICS 

OLDER VOLCANICS 

EAR ' ZONES WITH IMPORTANT 
COMPLEMENTARY ELEMENTS 

.. . 

FAULTS OBSERVED, PROJECTED, INFERRED 

FRACTURE ZONE DEFINED BY 
DIKING 6 SHEARING 

ATTITUDE OF VOLCANIC, UNITS 

CONTACT OBSERVED, INFERRED 

.. 

\ 



12 

13 

24 

Tb 

2S 

....... ........ , 
-" ' . 

. ,,' 

J o.OOO N 

l;j 

!r. ooo 

, 
• , CtI ' 1 t d "", "",\oIQ ... , 

T. 
6 
S. 

, 
? 

18 

, 

'j 
i 

/ 
/ 

" ~. 

19 

.' 

3 

7 

)8 

.... ' 

. ~ " 

Tb 

• 3 1 
PL.A C,.IE ,... ~~o .. ~ p 

I 
,f 

19 ,. I' , 
: II 

// 
~ 

" co 

8 
VALLI!:Y VI6.W GROuP 

17 · 

a"" , 

? . 
3 2. ". .' 

F'oc -r I '- ..:. s Tb, 
() . , I r II . ~ c; u P \ .. / .. 

;J Q,d 

yt 

~o AI 

VJF ~ ~-{ ;1 
t.L /1 I , 

r /I 

(p , f)J~ ' 

1 ' I 

R. 2" £. 

9 10 " , 

GROUP 

15 14 

21 • 

.. .1 

.. 

" , 
.../ 

L 
I!) 12. 

L EGot::NO 

<:;>(1, \ - A II ~,;.:. w\ "Tc. f'(' "4:c. 

',. .... " .. 1.5 

Tit» - T.d. lJpp<tr Y.lc ...... 's 

TK~ ~ T.i.rt .- C,.c.+. I .. -t-e.,,,..,d· 
i .. t-.. Yol,:,,," 'J':'~ 

KA" • Cre-t. Lo.w&," Vt>I~ic 

T ~f" - r"'+,. .... ; ..... ,.In yo1 i+c , 
I .. +I~" d i(:.s, pl ... ~ 

4 

FIASCO "'II!:OUP 

1-------3~---'---1 .... TK 

' I 
l-

,. 
~., 

I 
", I 

.~ .~ ........ _ J,.L .·: .-..... 
R. !SE. GRolJ P 

Tlo 

-+.j-.'-- '-, .•• -,..-~---.- .. ~-- .• \ 

. :,.-.I 

•• • ' f , ~ 

.. ........ 

-'. 
'-. 

. , .... .. . 
\ ..... ... . 

Ka 

.' 
.~ . " a..... :'7:' -. .. ' 

': ST"" ~ . TKr 
-'., rt' t ... t. 

.. ' 
--" :::"- T~" 

-' .. 
.... .. 

: ' j Tb 
\ ~':. 

'; '" 

/ 18 -.... _ 
I., \, "" 

.. ..... ..... 

W-F PROJECT AREA 
GR.A ... /It. M co., A ~I ~ONA 
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