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ARIZDNA DEPARTMENT OF MINES AND MINERAL RESOURCES A2MILS DATA 

PRIMARY NAME: SOL 

ALTERNATE NAMES: 
SOL DOS 

GRAHAM COUNTY MILS NUMBER: 308 

LOCATION: TOWNSHIP 7 S RANGE 27 E SECTION 24 QUARTER SW 
LATITUDE: N 32DEG 48MIN 20SEC LONGITUDE: W 109DEG 31MIN 41SEC 
TOPO MAP NAME: SAN JOSE - 7.5 MIN 

CURRENT STATUS: EXP PROSPECT 

COMMODITY: 
COPPER SULFIDE 

BIBLIOGRAPHY: 
ADMMR SOL FILE 
USGS 1-1617 GEOLOGIC MAP OF SAFFORD QUAD 1985 
YARTER. W. V .. 1981 U OF A MS THESIS 
USGS MAP 1-1310B MINERAL DEPOSITS SILVER CITY 
1X2 QUAD. BY RICHTER AND LAWRENCE 1983 P. 3 

WYNN. J. C. AND ZONGE. K. L. 1975 EM COUPLING 
ETC. GEOPHYSICS. V 2 NO. 5 P 464-492. 

ACTLABS, 1988, ENZYME LEACH STUDY (IN FILE) 
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SOL GRAHAM COUNTY 

NJ N WR 8/26/88 : Gary Par kinson of Westmont (file) visited seeking data on a 
copper prospect repor t ed in USGS map 1-617 , Geologic Map of Safford Quadrangle , 
Graham County , by B. B. Houser, et aI , 1985 , A por tion of which has been repro
duced for our file . This map reports t he Sol deposit , 175 R27E Sec 24 SW . 
The property is repo r ted in a table on the map to be a copper deposit discovered 
by AMAX Inc using geophysics . The depos i t does not ou t crop but is cover ed with 
Quater na r y gravels . The deposit is re ported to contain 8 - 15% sulf ides , but no 
grade or t onnage fi gures we r e provided . 



FROM : CHARLES MILLER FAX NO. :520 575 6440 Jan. 10 2003 02:47PM P2 

ARIZONA PORPHYRY COPPER PROSPECTS AND PROJECTS 

NAME· LOCATION Record Number 9 

Primary NlIme Sol 
AZ MILS 30S 

County Graham 
AZMROS 

Alternate Name None USBM 

UTM N 

Mining Oistrict SAfford 
UTME 

Mai n Min ... or Prospects None UTM Zone 

Current Status 

Mounta in Range 

o ;reetio nlDistance 

Names of Claims 

Number of CllIims 

Comme nts on 
Reasons for 
Acquisiton 

Exploration PrMfJ«.t 

(iila Mountllins 

The $01 prospect is about 12 mile!; cast of Lhc town of 
Salford and just C~1 of the Arizona ST3tc Prioon 

Sol 

Unknown 

L.titude N 32.756 

L.ongtitude W 109.528 

Township T 7 S 

Range R27,2S8 

Section 

Portion 
of Section 

Quad 250 Safford 

Quad 24 San Jose 

Quad other 

The Sol prospect area was chosen for exploration by ArnAX Exploration aller a review of the Safford district 
geology and geophysics. A regional BT'dvily high which eneompassed the Safford district deposi~ was 
obSl:rvod to continue ClI£t south C3.$[ tnwards the Sol ilrt<l.. It was decided. aner an gcochemiea.l orientation 
$urvey ofthc Dos pobres IllId San Juan deposits 10 conduct geochemical and detailed gruvity SUrveys on this 
eutwllfU cxtenJiinn of the rtgi!.ln~ gravity high. 

The Sol prosptct lie.<; south orlbe Sanchez porphyry copper deposi l and south urthe Gila River. II is 
immediately $()U[h of the old Morenci-Safford road. 

Information Contributed By Charles Miller Date Information Recorded Z7r>ec{J2 

SOUTHWESTERN MNERALS EXPLORATION ASSOCIATION 



FROM :CHARLES MILLER FAX NO. :520 575 6440 Jan. 10 2003 02:48PM P3 

ARIZONA PORPHYRY COPPER PROSPECTS AND PROJECTS 

.Prlmary Name: Sol 

EXpIor1ltlon HtMory : 

GeolOolltc ()cc.ul"fenOS: 

EXPLORATION HISTORY AND GEOL.OGY.1 

The Sol proapactwas staked byAma;l(~. in 19naftete,densM:I 
geoptIysld and gao::l iIlI"icaI sul'WfC rI the Safford district. NnU 
oondl.JCted dGiled I. P. sur.oeyr. and drilled 4 diamond COJe hoIo8 which 
cbco.e-ed the buried Sol porphyry syslon; In 1Q73. PI'IeIp$ Ocdge 
..,18red into. joint \$'Ih.iAl8i!plcr1OOn !g.00i'6.t. \l\Ih1d'i ag.'88i.ww.t 
tenTilnated in 1975 PhOIpG Dodge drilled a't addCion 14 hote8 011 the 
pl'q)9rty fran 1973 to 1975. In !he follONing ye81"!1 . Kenneed:t Copper 
Corpcration. Quintana Mina"als. Ncranda and AIYnelco conducted 
e!lq)Ioration on the prcpeny. 

.Reco«I Number. 9 

D!8co ... ery Mllde: YK 

Ft.ourc.e • Ton.,..: 50 rnilicrt Possible 

Cu G,..,Au.ya 0.14°4 

Mo GI'IIdeIA ... y. """""" 
Au (JI'IIdefASMya: ",1m..., 
At G""Aauya: """""'" 

No the tine d ac:qoolionby Amax ElrpIcrotion. the Sol propeny 
was c:anpIeteIy CO'toOf9d by Quaternary gl"lMlG and '-<lICanic Other QOmmOdtuo.: 
1'OCks. No ootcropG d pre-minotall'tld<s 'MIf'8 present on the 
"""",. 

EllpIoI1ltkWi Methods ReeuttI;: IVN/Jt. ExpIoiiltioi. began 8 AMew d the Safford district in eerty 19n and perfotmucS a groun::l gr;Mty SIIW'f 
Il'oW the ee&tom EIot4Nion d the Safford mineal bell The continuation d the regional gntJity high (NIl( the 
main Safford diWIa to the eat and sCJJthelSt wac confirmed by the gi"1J\ofty Sut"oe'f. Subsequent. rruqui1G 
gecc'oe.1ic:aI anj strean sedin'enl: umpIing outlined seo.o-el ~ along the SOIJthool;t b'endlng gravity 
high. On the be61s d these anomalies Arrex Exploration staked !he Sol dams in 1972. Detallod I.P. slJt'\le)'S 
were conduc:te::I, whictl defined a SWlg I.P. anomaly on the Sol CIIIm&. This: ananeIyW8S subeoquertly 
dliled by Ivrt<fx resulting in the di&OCM:lly d the buried Sol porphyry oc:wcr system. The pr&minll'aI rocks 
occur from 200 to 1000 feet below the sUTfa:e. The drill holes enc:ctJfWW8d a leached capped zona.. The Initial 
.t.mex hoIeG ~ signlficalt stJfede mineralization as pyrite, d'i8IocpyrIte and Chalcocite. Tte 
~ed roc::ks were stongcy ,teted. 

ExpIorMfon PotDrTtJlll: 

ExpiOrMon c:omments: 

GeocM"lcaI DItIi: 

Geophylk:al DItIi: 

Mhough the drlling b)' AmD: Ei4liIOladoil and Phelps Dodge did net dixcNef an ec:onanlc porphyrycoppor 
~l""'aI mesqultegeocheo. 1icaI anonBlies remain ~ted on the prospect The:selllcrnalas could 
possibly 0Y8f1ie paphyty ~)'$terrc sirrila'" 10 Sol. or possible reflect tnInSp(:rted enric:hed chelco:.ite blCI'Ikets. 

The Sol prospect prO\'ldes an 8I«l8Ient ex.npIe d a k"ttegraecl ger+ g' ai, gaochemic.at and geophysical 
program wtlich resulted in lhedi~ 01 a butied porphyTy copper ~t8n The initial intereGt In the at98 
came thrOUgh a geological ir1e'ptetstlon 01 the stNct\..w'e d the Safford district. A f~ grnt.nd gnMty 
SIJt'lef oonf"lII"I'ned the presence d a gnMty high GlltIning o..rt fA !tie Salford district into the Sol ama., the 
rnes.qW gad all SUf'A3'Y c:uUned • specific target aIoog the gllNity high and the finall.P. slJl"A'f calfirmecl 
the ~ nature aI the prospect nt rTIOI'l! cIo&eIy defined a target f~ drill ing. 

A toeaI d 17 mesquite samples ..... COI8ct8d on the Sol prospect. • a denSity d abctA 5 sIW'npIes pa- sqUfn 
mile. The sAmples were oo(lly%ed fOf Cu. Mo and Zn. No ananarus rosponse waI: daa::tad from the Cu and 
Zn data. HCJWeIe". the moIydenumdata indiCllto::la broKI ~ anomalous area. Data int:epn:!tOlion 1ndieat9d 
s~ w41:h ;. 18 ppm Me 10 beStrcr'l9YanomaIous. 12·18ppm Mo lllOdeawlJ"lIon ala" ancI7·12 ppmWo 
wuaIdy "1OT.0I1S. 

In a:tdiion 10 the gr:aWy survet. ArnII;. 8cpIor3Iion r., 10 I.P. ~nas eoo:.eing 281inas miles rMS the Mo 
:JnCm8IoJG 81'00: ArII.P. anonvJ\ous zone measl.-ing 0000)C eooo feIIt., defined byh sUMIf. Addlflonal l. P. 
tiUl"lC)'S were n,1n by PhelPS Dodge. In addition 8 one squre kilometer Mistric SUM1f was f\Jn WlISt of the I.P. -. 

SOUTHWESTERN IlINEIW.9 EXPLORATKlN ASSOCIATION 



FROM :CHARLES MILLER FAX NO. :520 575 6440 Jan. 10 2003 02:48PM P4 

ARIZONA PORPHYRY COPPER PROSPECTS AND PROJECTS 
EXPLORATION HISTORY AND GEOlOGY - 2 

DbcoY.,., Made: Y .. 

. Prima ry Name: Sol 
o.taofo..covery: 19n 

...... -. ~ ExpIotItion TUC6CI'I Office staff 
tgtUI'D of DI~ery: Porp/'Iyry c:q?P8I" 

P .. t Production: None 

Wor1clng_: None 

MllMrallzetloniDepoeJt Type: -"-

Hoet rod!: to MlnerallzeUon : 

Intrusive Rocta: 

Mln<tnlttudon Prvgenltor. 

RMc:tNe Rocks: None 

CI"lll8CGOU8 '«I!cank and 
sedlrnent8ry rOCks 

GnInodiorite • ~ 

Or. Mln .... 1ogy Cl\a6copyrite-Cni!llool::M 

G.nguo Mineralogy: Pyrite 

DlmensWM of Mlnerelludon: 

Aile o.tee and Medium o.ted: 

Mlnera1lzeUon De!ta1pUon: 

Alterdon DoecrIptfon: 

P, peet StnJctul'D: 

Ago 01 MI08r1IlIuUon: LMII11ide 

Eroelon Level: Prcepec:t .... qleled bvried 

9000 ft NW,sE )( 6000 feet 

G,.rodiOiil~· 60.7 & 67.5 M. y , on eerieite 

the Sol ~ system is the second largest mineralized zone in the Satfcrd DiItric:t, with ally the 
Kenn.:dt Saft'oru (Lore Stat) being 1fW'ger, The total sutflde content .... between 1 and 8% pyrite, 
ChalCCJ!¥ite and mirlOf chalcocite make up the copper minerals, The minetaliulion oc:curs 3& stringors ond 
IoIIIinlets in a stoc:kwol1c patt(.'m, 

A noI1~t-6OUthwest trtndirg petlllisic oorezone is telescoped by phyIic;nJ!he pafp.'lOrill Pf'OP.r'Iitic 
~. The pctasse ZOV'I8 is Ch8r.ltorized by ~ bic:Cfte-setic:lte-qu~..t(.fcIdspw«lhpite cIA 111 
local ~ d K-feld&pW-qua1z-amydrite-tliotite-sulfIdM. Pyrie 8\IIIfII(lI!d 3% Itld ...... _5OCiMod with up 
to 3% magnetite and tr.k:ee: at moI)t ~ 8 nita Locally d,"~ and wlnk\t c:haIoc:IP.trite ~ presert. The 
{ptryI tic zcne as characCOttzed by pen.esi\18 ~ Iocatly cut by thin~. 
eateite-UOite - sulfide veinlets. The peripheral Pf'OP)1Il1c ZO'lewas Cha'aaerlzed by pMIIIr.. dl!ol 'ta epiclct&
~clte. cut by local eah::it.mit&quartz:-dJ18riHulfide vainJers, 

SEMilrGl atnng NNE wuet. .... c:IMected bydriling and I.P, sur-.eys: aI6ostrong NS strudure 

SOUTHWESTERN ~IHERALS E.XPL.ORATION ASSOCIATION 



FROM :CHARLES MILLER FAX NO. :520 575 6440 J an . 10 2003 02:49PM P5 

ARIZONA PORPHYRY COPPER PROSPECTS AND PROJECTS 

Region" S1:ructuntltKtonICl: 

Gerneral Goology o.erlptlon: 

Geology CommlHlbl: 

EXPLORATiON HISTORV AND GEOLOGY - 2 

The main regional feel:ure Is the NW trending Safford Mineral belt, The Morencl NNE struculural zona cw 
Ih~ the."...1 end d I~ Sa property and may ~ dfset the Safford Zone to the sculh 81: the Sol Propecl. 

The pr&mineral roci(S in lhe SIIford distriGt con,;,b ct Cretacecus ande6itoG, flow breccias a1d interbedded 
luffs. FoIltM1ng the depo6i1:ion ct these rocks, strong northeast rracturing DCCUI11:1d akng the Dos Pltlres, SarI 
Juan Lone Star and Sanchez daposU.Subsequerl! 10 the fracturing, rtIyOIIIelD IatIte dikes and plugs irtrud9d 
the older Crot8COOU$ rocks. Ta1iSI\I 'o()/canic rtd<iS sub&equontly ca.wed most d tho Setford district. Post 
mineral faults, nctabIy the WNW trending FIXthIHs fault offset sane d the mlner&lzation. Much d the region 
was also COIoefed by Quaternary grtM:IIs and alluvium. 

The Safford district differs fn:m manyd!he other porphyry copper deposits in Arizona by the lack d 
v.tloI;pt"OfId qulJl1Z:-sericit& altcr.Jtial and with host I""OCII;s of ande5i1e and Iatite ~ic flows and breccias. 
The Sol property is unql.e in the occurrence d miner3ized Cretaa:IoUS (11""18 grained sandstones and ,tt_ 
underlying the IoQc.anic reeks. 

SOUTH'NESTERH MINERALS EXPLORATION ASSOCIATION 



FROM :CHRRLES MILLER FRX NO. :520 575 6440 Jan. 10 2003 02: 49PM P6 

ARIZONA PORPHYRY COPPER PROSPECTS AND PROJECTS 

BIBLIOGRAPHY .... ND REFERENCES Record Number: e 

Primary Name: $01 

Reference 1 Durning, W. P. , 1973, Sol Project Area, 1972 Year End Report Private Report to Amax Exploration 

Referenc.2: Durning, W. P., 1974. 1973 Annual Review, Sol Project 531 , Graham County, Arizona: Private Report to Amax 
Exploration 

Rofor .. nc .. 3: Boatman, R. L., 1975, Gila Mountain Exploration, Arnax·Sol Projed: Private Report to Phelps Dodge Corporation 

Rdol"llf1ce.: Yaner. WV .. 1981 , MS Theis University of AriZona 

Referenc. 5: USGS, 1965, Mlner.lilnvesligalion Map 1-1617, Geologioc Map of the Safford DI$trI~ 

Reference Comments : Wynn, J. C. and Zonge, K.1.. 1975. EM coupling 81 Sol Prospect, Arizona. Geophysics v2. No. 5 p . .464-A92 . 

SOUTHWESTERN MINERALS EXPLORATION ASSOCIATION 



FROM :CHARLES MILLER 

Cate: _January 10, 2003_ 

To: Nya) Niemuth 
ADMMR 

From: Chartaa P. Miller 

FAX NO. : 520 575 6440 

CHARLES P. MILLER 
7300 N. leonardo da Vinci Way 

Tucson, AZ 85704-3127 
(520) 575 - 8344 Tel 
(520) 575 - 6640 Fax 
(520) 360 - 3755 Cell 
milroc@comcast.net 

FAX 

Fax: S02·255.Jn7 

Tel: (520) 575 - 8344 
Fax: (520) 575 - 6440 

Subject: SMEA Porphyry Copper Project 
Tentative Format: Sol Project Cescription 

Cc: 

Number of paees induding cover sheel __ 6 __ 

_ __ Urgent Reply _X __ For Your Informltlon 

Jan. 10 2003 02:47PM P1 

Message: Dear Nyal, Attached is a description of the Sol Project, Grah;JIm County in the fonnat 
which I propose to use for our porphyry copper compilation. I would appreciate any comments 
or suggestions that you might wlah to send. 

The format la in Access 97 and utilizes five tables: 

1. Name 
2. Location 
3. Exploration History 
4. Geology 
5. Bibliography and References 

And four reporta : 

1. Name and Location 
2. Exploration History and Geology -1 
3. Exploration History and Geology-2 
4. Bibliography and Ref.rences 

As soon as I can figure out how to send these tables and reports via email, they will be lent 
along for your review. 

Incidenlillly, the resource of 50 million tonnes and O.14~. copper for Sol is correct, and was taken 
from Ron Boatman's final 1975 report to Phelps Dodge Corporation . 

CharUe 



rjO 

June 19, 2002 

Mr. Nyal J. Niemuth 
Mining Engineer 

MILLER RESOURCES, INC. 
7300 N. Leonardo da Vinci Way 

Tucson, AZ 85704-3127 
(520) 575 - 8344 Tel 
(520) 575 - 6440 Fax 
(520) 360 - 3755 Cell 

mitroc1@azslarnet.com 

Arizona Dept. Mines & Mineral Resources 
1502 W. Washington 
Phoenix, AZ 85007-3210 

Re: Sol Dos Property 
Graham County, Arizona 

Dear Nyal, 

Enclosed are two reports on the Sol Dos property. The first is an Executive Summary 
that I prepared in 1999 and the second is a handout prepared by Ken Lovstrom and Bob 
Clark for a SEG meeting in Arizona last spring . Unfortunately, I am unable to provide all 
the Exhibits for the Executive Summary, but the text should provide a good overview of 
the geology. The Lovstrom-Clark handout provides a good description of the moly and 
enzyme leach anomalies associated with the original Sol porphyry system. 

If permitted, I would like to know the names of the individuals who have looked at the 
Sol Data over the last year or so. I am sti ll trying to find a company to do further work at 
501-- basically some I. P. work over my remaining untested anomalies; although a drill 
hole or few would not be turned down. 

Sincerely, 

Charles P. Miller 
CPM:m 
Enclosures (2) 



Complementary Soil Selective Extraction and 
Biogeochemical Patterns at the Sol Porphyry Copper 
Deposit, Safford District, Graham County, Arizona 

Biogeochemistry 
signature 

\ 

~."" ... s6 
., ..... 6 nf SClturanOl'\ 

~ ~ -'-f< 

Volatile • 
compounds • l lr;;;rt/ o 

• • 

Mlner.1 d __ 1t 

Enzyme Leach~H and TerraSor" 
signatures 

-

schemalc gnrIc ~ (g!OIogv rot meil"'lt 10 be ~esentatll/e of Sd depc:St) 

Gregory T. Hill 
Actlahs 
785 Andrew Lane 
Reno, NV 89511 
775-849-2 135 phone 
775-849-2970 fax 
hill@actlabs.com 
www.actlabs.com 

Kenneth A. Lovstrom 
Consulting Geochemist 
1770 E. Ganymede Drive 
Tucson,~ 85737 
520-797-4111 phone 
520-797-2571 fax 
kalovstrom@worldnet.att.net 
www.kalovstrom.com 

J. Robert Clark 
Actlabs 
7778 Lewis Street 
Arvada, CO 80005 
303-420-6646 phone 
303-420-7413 fax 
clark@actlabs.com 
www.actlabs.com 

Deposit information and property access permission provided by Charles P. Miller, 
Miller Resources, Tucson, Arizona 

1 ,I 7 
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• Soil sample 
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• 
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• 

Totally blind porphyry Cu deposit 

240-1000+ feet of alluvial cover 

Resource est. 150 MT @ 0.1% Cu 

Quartz monzonite porphyry 

Chalcocite-covellite supergene 
mineralization 

Pyrite-chalcopyrite hypogene 
mineralization 

1-8% pyrite, disseminated and in 
veinlets 

potassic, phyllic, and propylitic 
alteration 

A A' 

METHODS 

MESQUITE - Ashed samples (by aqua regia 
ICP-MS) 

34 samples 
Live twigs - up to 1 em diameter multiple 
limbs around each tree, multiple trees 
composited where possible 

SOILS - Enzyme Leach'" (by ICP-MS) 
130 samples 

• B-horizon soils, 200g, 20-30 em depth 

2 01 7 



The Sol deposit lies within an extension of the Safford mineral trend that is completely 
covered by post mineral Quaternary alluvium and Tertiary volcanic rocks. The Safford 
District totals several billion tons of copper ore contained within four porphyry copper 
deposits; Dos Pobres, San Juan, Lone Star, and Sanchez. The potential zone of 
porphyry copper mineralization at Sol was initially defined in 1971 via a combination of 
regional gravity and mesquite surveys and further enhanced by magnetic, IP, and 
detailed mesquite surveys. In 1971 and 1972 porphyry copper mineralization was 
confirmed by drilling. In 1998, Actlabs conducted Enzyme Leach'" and mesquite 
orientation surveys over the Sol mineralization, the results of which are shown herein. 

Biogeochemical exploration affords a prospecting tool whereby surface vegetation can 
be systematically sampled, analyzed for traces of ore metals and interpreted to reveal 
blind, subsurface concentrations of metals. Phreatophytes are desert plant species with 
moderate to deep roots that habitually obtain their water and nutrients from the zone 
of saturation. In the case of mesquite trees in the southwestern United States, tap 
roots are documented to hundreds of feet in depth thus providing a medium capable of 
chemically sampling through considerable thickness of overburden. 

Selective extraction soil surveys trace volatile chemical species such as halogen and 
organometallic compounds that are formed and liberated from slowly oxidizing reduced 
bodies in the influence of electrochemical processes. This biologically-driven oxidation 
produces ppt and ppb level anomalies as a wide range of elements ascends to the 
surface. The anomalies are detectable with Enzyme Leach'", a very weak selective 
extraction, because it effectively lowers background, thus allowing for the recognition of 
low level enrichments of trapped and adsorbed volatile species. 

Anomalous copper and molybdenum mesquite data outline the concealed porphyry 
copper mineralization at Sol. Numerous trace elements also characterize the 
mineralization. These anomalies are classic biogeochemical patterns above this type of 
mineralization. In addition to direct indications of porphyry mineralization manifest as 
copper and molybdenum highs, lead, zinc, and other base metals show classic zoning 
patterns and are enriched in portions of the core of the system as well as in distal 
zones. Base metals and lithophile elements also indicate structural trends within the 
subsurface, particularly a northwest-trending zone that bisects the porphyry. 

Copper and molybdenum are enriched into distinctive halos detected by Enzyme 
Leach'". Lead and zinc are also enriched and these Enzyme Leach'" patterns are 
strongly structurally controlled. These patterns are interpreted to indicate northwest
and north-trending fault zones bounding a triangular low that is approximately 
coincident with the porphyry and could represent a dilatent zone. These and other 
structural zones are also shown by the REE and lithophile elements. Combining 
mesquite and Enzyme Leach'" surveys at Sol provides a strong indication of subsurface 
mineralization and a comprehensive picture of the structural setting in which it occurs. 

; .' 1 
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SOL DOS PORPHYRY COPPER PROSPECT 

Location 

The Sol Dos porphyry copper prospect is in the Lone Star Mining district in parts of 
sections 13 and 24, T 7 S, R 27 E and sections 18 and 19 ,T 7 S, R 28 E , Graham 
County Arizona. Ninety seven unpatented lode mining claims owned by Charles P. 
Miller of Tucson, Arizona constitute the present property position. 

The Sol Dos property is accessible via paved highway to the northwest corner of the 
claim block and by gravel roads along the northern and eastern boundaries. The city of 
Safford AZ is six miles west of the property and has infrastructure to support onooina 
mining operations at Phelps Dodge Morenci -=---" . 
and Safford operations. 

The local topography is characterized by 
gently rolling hills in the front range of the Gila 
Mountains that lie to northwest of the claim 
block. The property is almost entirely covered ~, , 
by shallow valley-fill gravels with limited 
exposures of late-Tertiary basalt along the 
eastern side. The mineralized body does not I qJ 
crop out. Local property elevations average ~_Pl_ 
less than 127 feet over the western two-thirds 
of the property and less than 350 feet along 
the eastern boundary. The tocal desert fiora is 
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characterized by sparse mesquite and creosote. Winter annual temperatures average 
60 degrees and summer temperatures average 95 degrees Fahrenheit. 

Regionat Setting 

The Sol Dos prospect is on the southeast end of a broad northwest-southeast trending 
mineral belt which includes the Dos Pobres , Sanchez, Safford and Lone Star porphyry 
copper deposits of Phelps Dodge Corporation. A broad but distinct gravity high, part of 
the regional northwest trending gravity ridge, which extends southward from the 
Sanchez property and through the Sol Dos claims possibly refiects a north-south to 
north-east trending structure which cuts the regional northwest belt. Similar northeast to 
north south cross structures are present at the Lone Star and Dos Pobres deposits. 

Discovery of the Sol Porphyry Copper System and Previous Work 

The porphyry copper mineralization at the Sol Dos property was discovered by Amax 
Exploration in 1972. The Sol area was originally identified by regional copper and 
molybdenum geochemical , gravity, and magnetic surveys. Subsequent induced 
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polarization surveys outlined a large sulfide system coincident with both the gravity high 
and the moly anomaly which was confirmed by drilling. Sixteen wide spaced drill holes 
by Amax Exploration and Phelps Dodge in 1972, 1973 and 1974 cut pre-mineral meta
volcanics and volcaniclastic meta-sediments below 250 to 1,000 feet of gravels and lake 
bed sediments. The premineral series were intruded by mineralized and altered 
granodiorite and monzonite porphyry. Two holes were drilled by Quintana Minerals in 
the late 1970s. 

A regional mesquite geochemical survey by Amax Exploration, Inc. in 1970 outlined a 
discrete molybdenum anomaly coincident with the gravity high at the Sol Dos area. 
Recent reinterpretation of the original mesquite survey has confirmed the earlier 
mesquite anomaly. A 1998 Ensyme Leach and mesquite survey by ActLabs defined a 
copper, arsenic, bromine and iodine geochemical anomaly in the northwest part of the 
claims . 

A property and drill hole location map (Figure 1) is in the Exhibit attached to this report. 
Several overlays (Figures 5 and 6) illustrate the results of the geochemical work. 
Additional reports and data by Amax and Phelps Dodge are available for inspection in 
Tucson. 

Geology 

Pre-mineral rocks at Sol Dos consist of a lower series of Cretaceous black shale, 
sandstone and siltstone which are overlain by a thick upper series of Cretaceous 
andesitic breccias, tuffs and massive porphyritic andesite. The andesitic rocks are 
similar to the Safford andesitic rocks described at the Dos Pobres and Lone Star 
mineralized areas. These rocks are intruded by two phases of igneous rocks: an early 
hornblende quartz monzonite porphyry and a younger hornblende biotite diorite 
porphyry. 

The Sol Dos prospect has been cut by several basement faults as indicated by an 
aeromagnetic survey and drilling. A strong northeast trending fault east of Drill Hole 
11 and a strong north-south trending fault east of Drill Hole 12 are suggested by drilling 
and a strong northeast fault near Drill Holes 1 and 2 by the aeromagnetic survey. The 
relationship of these faults to the mineralization is not known. These faults are shown 
on the overlay to the Location Map in the Exhibit. 

Post-mineral rocks consist of 250 - 1000 feet of lakebed sediments and alluvium. 

Alteration and Mineralization 

The alteration and mineralization at Sol Dos as defined by the 16 drill holes form a 
classic porphyry copper pattern with a central core of potassic alteration surrounded by 
an intermediate shell of phyllic alteration and an outer shell of propylitic alteration. 
Propylitic, phyllic and potassic alteration suites occurred in all of the pre-mineral rocks 
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Mineralization is characterized by chalcocite-covel lite on pyrite-chalcopyrite, chrysocolla 
and 1 - 8 percent finely disseminated and veinlet pyrite. All of the pre-mineral rocks at 
Sol Dos are altered and weakly mineralized. The most intense alteralion and 
mineralization are related to the diorite porphyry and its contact zones primarily with the 
andesitic rocks. The potassic core contained 1 to 3 % pyrite, whereas the phyllic shell 
averaged 3 to 8% pyrite. The outer propylitic zone contained 1 to 5% pyrite. 

The 1972 -1973 Reports describe the geology , mineralization and alteration in the Sol 
Dos area as determined by the drill holes. Figure 4 ( a map in the Exhibit) is a fence 
diagram of the alteration and rock types of the Sol Dos porphyry copper system (R. L. 
Boatman (1974). 

1972-1974 Drilling Results 

Sixteen holes were drilled by Amax and Phelps Dodge within and adjacent to the Sol 
Porphyry copper cell. All of the holes encountered significant alteration and sulfide 
mineralization and the average grade of the holes was less than 0.1 % copper. Weak 
chalcocite occurred on the chalcopyrite but no significant chalcocite blanket was found 
in the drilling during that period. The oxidized zone ranged from several hundred to 
over a thousand feet and the grade of copper in the oxide zone was about half of that in 
the underlying sulfide zone. 

The intriguing possibility that a perched or offset chalcocite blanket was present was 
considered but never verified. The Sol porphyry copper cell is cut by several major 
faults. Such a chalcocite blanket, if present, could be hidden within a fault block 
adjacent to the Sol cell. 

Exploration Targets and Resource Potential 

The Sol Dos prospect is along the broad northwest-southeast trending Safford mineral 
belt which includes the Dos Pobres, San Juan, Sanchez, Safford and Lone Star 
porphyry copper deposits of Phelps Dodge Corporation. 

Although the central part of the original Sol porphyry system has been tested, significant 
exploration targets remain within the Sol Dos Claim block. The potential area of 
mineralization covers more than 4 square miles and has been tested to date only by 16 
drill holes. Four types of targets are present: Enzyme Leach and mesquite geochemical 
anomalies; untested zones within the original Sol porphyry cell; areas within and 
adjacent to the Sol porphyry cell which were identified by a re-interpretation of the 
drilling data; and faulted segments of the original porphyry cell which might contain a 
faulted top or side of the original Sol porphyry cell or a hidden and-Buried chalcocit-e 
blankets. 

Exploration Targets 

1. Geochemical Anomalies 
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Re-interpretation of early mesquite geochemical data coupled 'Aith recent 
ensyme leach and mesquite data have outlined extensions of the original 
geochemical anomaly in areas -Mhere the system has not been drilled. A 
summary of the Enzyme Leach geochemical approach in porphyry copper 
exploration has been included in the Exhibit. 

Summary of 1970 Amax Mo Cu mesquite data. Mo in mesquite outlines a 
NW-SE trending anomaly with a strongly anomalous center over the surface 
projection of the Sol Porphyry cell. An untested anomaly is to the northwest 
in section 14. A broad Cu in mesquite anomaly covers the Sol area 'Aith 
strongly anomalous concentrations immediately south and northwest of the 
surface projection of the Sol porphyry cell. An untested Cu anomaly is 
coincident 'Aith the Mo anomaly to the northwest. Figure 5 is an overlay of the 
combined1970 moly and copper anomalies for targeting (in Exhibit) 

Summarv of 1998 Actlabs ICP-MS mesquite data. A classic Cu, Mo (and Bi , 
Li , Pb, B) mesquite anomaly occurs over the surface projection of the Sol 
porphyry cell. Untested Cu, Mo (Bi) anomalies lie to the north and northwest. 

Summarv of Actlabs 1998 Enzyme Leach Data. Enzyme Leach halo 
anomalies of As, Cu, Li , Pb, Ti , Zn, Th (Mo) surround the surface projection 
of the Sol Porphyry cell. Structural (N-S) anomalies of Cu, Li , Pb, Ti and Zn 
lie on the eastern side of the Sol porphyry cell. An untested Cu, As, Mo, Pb, 
Sb, Ti, Br and I anomaly lies to northwest. 

Figure 6 is a plot of the 1998 ActLabs combined mesquite and Enzyme 
Leach anomalies (in Exhibit). 

a. Northwest Anomaly Northwest of the original Sol porphyry copper cell 
is a large mesquite and Enzyme Leach anomaly -Mhich was never 
tested in the original drilling. The original Amax 1970 program defined 
a mesquite anomaly in this area. The 1998 Act Labs Enzyme Leach 
and mesquite surveys clearly define a distinct anomaly in this area and 
confirm the earlier Amax anomaly. Reinterpretation of the old 1970 
Amax data more clearly defines the original anomaly. This anomaly 
could represent a sister porphyry cell to the Sol Cell; an offset portion 
of the Sol Cell; or a chalcocite blanket related to the Sol porphyry cell. 

b. Northem Anomaly. North-northeast of the Sol Porphyry cell defined 
in the early 1970s is another untested geochemical anomaly -Mhich 
was defined by the 1998 Act Labs Enzyme Leach and Mesquite 
surveys. This anomaly could also represent either a new porphyry cell , 
a faulted portion of the original Sol porphyry cell or a chalcocite blanket 
related to the Sol cell. This anomaly was never tested by drilling. 

c. Southeast Anomaly Southeast of the Sol Porphyry cell is a third 
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untested mesquite geochemical anomaly which lies along the original 
southeast 1970 Amax geochemical anomaly. Reinterpretation of old 
data more clearly defines this distinct anomaly south of the Safford
Morenci highway. Similarly to the other geochemical anomalies, this 
southeast anomaly could represent a new sister porphyry cell , a 
hidden or buried chalcocite blanket or an offset of the original Sol cell. 

Figure 5 and 6 are overlays showing the position of the geochemical 
anomalies (Exhibit) 

2. Zones within the Original Sol Porphyrv Copper cell . 

Two large untested zones straddle the potassic-phyllic alteration boundary 
and provide sufficient area for additional tonnage. These target zones were 
defined in the early 1970s but were untested by the Amax and Phelps 
Dodge drilling programs. Although these zones most likely contain 
mineralization similar to the adjacent drill holes, they straddle the potassic
phyllic zones in a position favorable for chalcocite enrichment. An overlay to 
the Location Map showing these zones is in Exhibit. 

3. Areas within and adjacent to the Sol porphyry cell identified by a re
interpretation of the drilling data. 

In 1976 Amax geologists reviewed and re-interpreted the data obtained by 
the 1972-1974 drilling program. In addition to the two untested zones within 
the original Sol porphyry cell , several other targets were identified. These are 
listed below and shown on the overlay in the Exhibit A. 

a. Mineralization between breccia areas in Dhs 9 and 12 and the 
strongest mineralization in DHs 3, 4 and 16. 

b. Quartz-sericite-Kfeldspar-biotite alteration southwest of the 
area of strongest veining or possibly another porphyry center to the 
southwest. 

c. Mineralization between strong veinlets and strong K-spar - biotite 
alteration. 

d. Down faulted top of system. 

e. Down faulted top of system. 

f. Exotic copper in basin northwest of the Sol porphyry cell. 

4. Faulted Segments of the Sol Porphyry Cell 
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The Sol porphyry copper cell is cut and broken by several major faults, which 
were defined either by drilling or by local geophysical surveys. Within the fault 
blocks adjacent to the Sol porphyry cell could be a faulted top or side of the 
original cell or a hidden chalcocite blanket. Other than the targets listed in d 
and e in section 3 above, the northwest, southeast and northern geochemical 
anomalies could represent this type of target. 
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PROPERTY NAME: SOL DOS 

GENERAL 
LOCATION: 

DEPOSIT MODEL: 

PROPERTY 
SUMMARY: 

SIGNIFICANT MINES 
IN VICINITY: 

EXPLORATION 
MODEL: 

The Sol Dos porphyry copper prospect is in the Lone Star Mining district 
in Graham County , Arizona. 

Porphyry Copper 

The Sol Dos claims were staked by Charles P. Miller in January 1999 
and consist of 95 unpatented federal lode mining claims, covering about 
three square miles. 

Significant past programs on and adjacent to the Sol Dos claims include 
those of AmaxlPhelps Dodge (1970 - 1974), Kennecott (1992) and 
Noranda (1996-1998). 

Dos Pobres porphyry copper deposit - Phelps Dodge Corporation 
Dos Pobres is currently under development and is estimated to 
contain 330 million tons of millable ore at 0.65 percent copper 
and 285 million tons of leachable ore at 0.29 percent copper. 

San Juan porphyry copper deposit - Phe lps Dodge Corporation 
San Juan lies between the Dos Pobres and Lone Star deposits 
and is estimated to contain 270 million tons of 0.28 percent 
leachable ore al 0.28 percent copper. 

Sanchez porphyry copper deposit - Phelps Dodge Corporation 
Sanchez is currently under development and estimated to 
contain 230 million tons of leachable ore at 0.29 percent copper. 

Safford-Lone Star Porphyry copper deposit - Phelps Dodge Corporation 
The Safford-Lone Star deposit contains in excess of 1 billion tons 
copper resource in two distinct environments. It is currently 
awaiting development. 

Morenci mine complex - Phelps Dodge Corporation-Sumitomo 
Corporation 

The Morenci complex, a world class porphyry copper deposit is 
estimated to contain 543 million tons of millable ore at 0.68 
percent copper and 1628 million tons of leachable ore at 0.29 
percent copper. Morenci is currently in production 

The Sol Dos area lies within a completely post-mineral covered 
extension of the Safford mineral trend . The potential zone of porphyry 
copper mineralization at the Sol Dos property was initially defined in 
1971 by a team of Amax Exploration, Inc. geologists and geophysicists 
headed- by Eharles P. Miller, Kenneth Lovstrom- and- Frank Fritz. A 
combination of regional gravity and mesquite geochemical surveys 
outlined a genera l anomalous zone; this zone was further enhanced by 
magnetic and induced polarization surveys and later confirmed by 
drilling. The zone of alteration and mineralization probably exceeds 4 
square miles in area and the ultimate limits of mineralized and altered 
rock have not been determined. 



GEOLOGY: 

ALTERATIONI 
MINERALIZATION: 

RESOURCE 
POTENTIAL: 
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Pre-mineral rocks at Sol Dos consist of a lower series of Cretaceous 
black shale, sandstone and siltstone which are overlain by an thick upper 
series of Cretaceous andesitic breccias, luffs and massive porphyritic 
andesite. The andesitic rocks are similar to the Safford andesitic rocks 
described at the Dos Pobres and Lone Star mineralized areas. These 
rocks are intruded by two phases of igneous rocks: an early hornblende 
quartz monzonite porphyry and a younger hornblende biotite diorite 
porphyry. 

Post-mineral rocks consist of 250 - 1000 feet of lakebed sediments and 
alluvium. 

The alteration and mineralization at Sol Dos as defined by the 16 drill 
holes form a classic porphyry copper pattern with a central core of 
potassic alteration surrounded by an intermediate shell of phyllic 
alteration and an outer shell of propylitic alteration. 

Mineralization is characterized by chalcocite-covellite on pyrite
chalcopyrite, chrysocolla and 1 - 8 percent finely disseminated and 
veinlet pyrite. 

All of the pre·mineral rocks at Sol Dos are altered and weakly 
mineralized. The most intense alteration and mineralization are related 
to the diorite porphyry and its contact zones primarily with the andesitic 
rocks. 

The Sol Dos prospect is along the broad northwest-southeast trending 
Safford mineral belt which includes the Dos Pobres, San Juan, Sanchez, 
Safford and Lone Star porphyry copper deposits of Phelps Dodge 
Corporation. 

The mineralized system defined to date by 16 drill holes covers more 
than 4 square miles. Although the central part of the system has been 
tested, significant Enzyme Leach and mesquite geochemical anomalies 
occur on untested parts of the Sol Dos claim block. 

Reinterpretation of early mesquite geochemical data coupled with recent 
ensyme leach and mesquite data have outlined extensions of the 
original anomaly in areas where the system has not been drilled. These 
extensions together with zones within the original anomalous zone 
constitute the main exploration targets on the Sol Dos property . 
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Release 1 June 1996 

STATE CODE AZ 
CTRY CODE US 
QUADI SILVER CITY 
Ql SCALE 250000 
ACC WITHIN 10 SEC . TO CENTER OF SITE 
SITE 
LAT 
LONG 
CTRY NAME 
COMMOD 
ORE MAT 
MAJOR 
PROD 
STATUS 
DEP TYPE 
DEP SIZE 
QUAD250 
NAME 
DATE 
CONT CODE 
GEN COM 
REF 

CONT NAME 
STATE NAME 
WORK TYPE 
ENV COM 

COMMOD TYP 
DATE ISSUE 
PROF ID 
PROF LOC 
PF COMMOD 
PROF EXPL ---
PROF GEOL 
PROF REF 
PROF ALL 
HR TYPE MV 
TYPE 
AFFIL 
HUC 

SOL MINE 
32.8028 
-109.5444 
UNITED STATES 
CU 
CHALCOPYRITE 
CU 
N 
1 
SULFIDE SYSTEM 
S 
SILVER CITY 
DAVIES, ROBERT C . (WORL , RON) 
04/01183 
NA 
INFO . SRC 1 PUB LIT 
WYNN, J . C . AND ZONGE, K. L . 1975 , GEOPHISICS, V40 , NOS, 
P.831-50 
NORTH AMERICA 
ARIZONA 
U 
HYDROLOGOIC UNIT CODE CALCULATED 3- 94 USING GIS OVERLAY 
ANALYSIS WITH 1:1000000(EST) SCALE FEDERAL OWNERSHIP 
BOUNDARIES . 
M 

95/5/18 
100 
100 
66 
50 
7 
100 
70 
MONZONITE 
R 
USGS 
15040005 

PLUTON , ANDESITE VOLCANICS 



RECND 0011412 
REC TYPE S 
REP- DATE 83 04 
REP- DAVIES, ROBERT C. (WORL, RON) 
REP AFF USGS 
DIST LONE STAR DISTRICT 
COUNTY GRAHAM 
STATE CODE AZ 
CTRY CODE US 
QUAD! SILVER CITY 
QI SCALE 250000 
Ace WITHIN 10 SEC. TO CENTER OF SITE 
SITE SOL MINE 
LAT 32.8028 
LONG -109.5444 
CTRY NAME UNITED STATES 
COMMOD CU 
ORE MAT CHALCOPYRITE 
MAJOR CU 
PROD N 
STATUS I 
DEP TYPE SULFIDE SYSTEM 
DEP-SIZE S 
QUAD250 SILVER CITY 
NAME DAVIES , ROBERT C. (WORL, RON) 
DATE 04/01/83 
CONT CODE NA 
GEN COM INFO.SRC: I PUB LIT 
REF- WYNN, J. C. AND ZONGE, K. L. 1975, GEOPHISICS, V40, NOS, 

P.831-50 
CO NT NAME NORTH AMERICA 
STATE NAME ARIZONA 
WORK TYPE U 
ENV COM HYDROLOGOIC UNIT CODE CALCULATED 3-94 USING GIS OVERLAY 

- ANALYSIS WITH I:IOOOOOO(EST) SCALE FEDERAL OWNERSHIP 
BOUNDARIES. 

COMMOD TYP M 
DATE ISSUE 95/5/18 
PROnD 100 
PROF- LOC 100 
PF COMMOD 66 
PROF EXPL 50 
PROF- GEOL 7 
PROF- REF 100 
PROF-ALL 70 
HR TYPE MV MONZONITE PLUTON , ANDESITE VOLCANICS 
TYPE - R 
AFFIL USGS 
HUC 15040005 



ulnolp '"I 
UUI_ "~1" ""1 
u"ll~np<Hd 'pnl"UI 
~ .... u.>nlu -nv 
i~ II pu. . '" 
I~ Ot l 'no IU'" 
~I-"_ OOO ' U o. 

001 ~,_ .. Alql...... .) •• \1~.UI 
01161 

-"Id .... 011 .... 1'10 

0861 "I • .on -",<I p'" " UP' "'1"'1" 1'10 

0161 UI '. I n_l 
·~".w, "". '<lnp' 0 1< 'II .... 1'10 

... ~"" . ., .... 01.1 '" ' A'P""I 
11 .... ""II .... 1'10 

." 
-n"l .... UIU"", ...... , ... .>:) "0'\ ~I 

.... 03 .>n~. ~I UI'''''''" pu" 'uanb 
.t1 .. ,..,.1~'C) "I_.nUI" .... '1 .... add .. " A'.p .... ,~ 

·~'"..,I .. • 
01'.001'''' .non.,,,.>:) .,.., u, 
II-~ 1''''' ':IoHH ... M' .... IU I Pu,> , nuo. 
.u~. (" I » UI~' "I n..-nb ~ .. " 

.t1 .. :oou'lQ 'I~'."I' U"'I 1'''' ndd .. ~ i .. p .... ,~ 

" Iunl_ 11I"P 
..... o ..... ,.,U) .. .., UI (u ... '3 .. {9H) 
_. ....~. "I ualu,.,. .1 .... . 
UI~' "" •• 1" ..... 1. ,.<ldo~ i .. p .... ~Oji 

.'1"""' ..... uup •• 
''''''O''.,w~ "0'\ P"" ."1' ""1"1 
P'llp"'Jq )0 ".",0' ..... ,. (S.,U 
'~oH") _ ••• "~. "n_ S'O "I 
.... nb ...... 1 ..... ' •• Md." A"r""'~ 

'3 a 'M 
"S 9 '.1 
A '>0' :I 

'",I it " 
"S 9 '.1 

(I -""'/I':iH 
91 ''''''/l1IH 
' 6 ·" .. ,/IIIS 
's "'""I~S 

'3 tt 'M 
• 'S 9 '.1 

''''''1I2H 

'':I 9~ ., 
"5 S '.1 

9t - »'~IIM .'" .... 
'''''1"''1 p"unnp 

.. I PI'UI P '~1 u, 11I'od., .. , ... in •• ~, JO "'OJ 0 "IUO ,,,,'''''01' A,lq4,od """~~ '~ 1 '" 10.~d,,04 In ............ n .... ~. '" P"'lln"l ... 1I~' .~, .. pazlP I ~O ',Il' 
~"~ U'O~I ;0 '~I~'. pu. UO H "'''ldu ., lU"~~ p'"'''''' .... l~'Jl'IP 'UI~I. ""S 'Ou<>,\ .'1' ul lll. "~o IpOi '1l1 •• 4ap .. oIdo~ i'(lld'Od '~1 .. lU ....... I.U~ ~ ' •• 'od .oos 

[ '" 

.161 '061 '001 

s~nun 

"pilin. l U-t .u,., .... ~ lI_oa 
'Of" ~l " ' PO"I ' p'IIT" II 
-1&'''''''3 'dl&.fto tn,OII1»o' pur 
lnl.l~do.' i<J ',Ot6i "I , . ..... ,.,« 

Uo 'p, o. " I ".:l UI'O 
IG ,"G, "'1" "GllIl" H ' ''''1''0' 
".odOll '01161"1 ~'n''''''1 '.,," 
_0.040 'u l ~""1 ' ''1 pH" I'''P ',OUI 
~I '~"_OI'OUP p .......... pun 41H. 
"1 ...... 1"."0. UlI'lPUI 'J.... 1'10 

'"IOdOll "lOA n~ 

w.-;;m 
~11."ul. 1" .1'. 

nVll'ilIlIH UO 

ON-\1 ">';:.l h-"7 

.... 'oiI'Y 0:. "\9 • P .I i.,.ll,.., 

·'1_·P 
11,6n1l" "" • • wl',. .. ~.l IHnU.l. P"" 
l .... HUnt. J" " OOl .. 11'- $I lq 
"'"I'.'. Ul".,' .... I,, " P"" 1.~11 'U" 
.... '0101 u!",n"oo "I saul. IPUII>S 

."un! •• "1"1'''. 
1I"'i ""I UOlo l 4 I."~d.od ., I 
.uo.,,_ 01 ..... '" ..... " ... ' .... 1' P'" 
'''1'' "I ., ...... , ... ddo~ i .. ,."G'ot; 

.~ LZ •• 
" S I '.I. 

9l 'H 'u 
'H '''''5 

'3 a .• 
• 'S t '.1 

9l '~"'/IU 

110 I.l Y.)O'l 

'i! OltJ-l 

( .... "."d."1 "oJJIf) 
U~"'IS 

.. 

• 

, J 
, 



169. 

170. 

171. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179. 

1BO. 

18 1. 

182. 

183. 

184. 

185. 

186. 

187. 

_--:~1939a, Outcrops of ore shoots: Economic Geology, v. 
34, p . 654-673. 

_---:_193%, The Pewabic mine: Geological SocIety of 
America Bullelln SO, p . 777- 8 18. 

___ 1942, CertaIn ae depo$Ib In the Southwest, central min· 

Ing district , New Mexk:o, In Newhou., W. H., ed ., Ore 
deposits a5 related to ftrUClural features; PrInceton Univer
sity Press, p. 73-79. 

Sheffer, H . W., 1963, An investigation of some germanium oc
currences In southwestern New Mexico: Socorro, New Mex
Ico Institute of Mining and Technology, M.S . thesis , 68 p . 

Sheppard, R. A., 1969, ZeoMes, In MIM"nIl and Wllerresourca 
of Artzona: U.S. 90th Congress, 2nd Session, Senate Com
mittee on Interior and Insular Affairs , p. 464-467. 

Sheppard , R. A., Gude, A. J . , 3d, and Edson, G. M., 1978, 
BowIe zeolite deposit , Cochlle and Graham Counties, 
AMona, In Sand, l. B., and Mumpton, F. A., ed •. , Natural 
zeoIites-OIxurrence, properties, and use: Oxford and New 
York, Pergamon Pre", p . 319-328. 

Somen, R. E .• 1916, Geology of the Burro Mountains copper 
d1sIrIct , New MI!Xlco: Ammcan lnstItute of Mining EngIneers 
Tranaactlons, v. 52, p . 604-644. 

Soule, J . H ., 1947, Peerless lead-~nc mine . Grant County, New 
MeJdoo: U.S. Bureaou of Mms Report of JnV\!$tlgatlons 4044. 
8p. 
_194&0, SlIver Spot manganese-iron·zInc depostb, Grant 
County, New Mexk:o: U.S. Burpu 01 Mines Report of In
vestigation. 4217, 5 p . 

__ --:194&, Welt Pinos Altos Zn-Pb deposits, Grant Coun
ty , New Mexico: U.S . Bureau of Mines Reponof Investiga
lions 4237, 8 p . 

Spencer, A. C., and Palge , Sidney, 1935, Geology of the Santa 
RIta mining area , New Mexlco: U.S _ Geological SUNeY 
Bulletin 859, 78 p . 

Ste"ett, O. B., 1907, Meel1Chaum In New Mexico, In Hayes , 
C. W., and lindgren, WaJdermar, edt., Contrlbutlons to 

Economk Geology: U.S. Geological SU!"VeY BuDelln 340, 
p. 466-473. 

Storms, W. R .• and Faust, J . W., 1949, Mining methods and 
costs a t the Kearney zinc-lead mine: U.S . Bureau of Mine. 
Informallon Circular 7S07, 11 p. 

Strong!n, 0 ., 1953, Reconnalss8nce of the geology and ore 
deposits of the Apache H ills and Sierra Rica. New Mexico: 
Columbia University, M.A. thesis, 38 p. 

Talmage, S. B., and Wootton, T. P., 1937, The non-metallic 
m!neTa1 mourca d New Mexico and ~ economic futun!:$ 
(exclusive of fuels) : New Mexlco Bureau of Mines and 
Mineral Resources Bulletin 12, 159 p . 

Thorman, C . H .• U.S. Geological Survey unpubUshed data , 
1977 - 1979. 

Thorman, C. H., and Drewes, Harald, 1978, Geologic map of 
the Gary and Lordsburg quadrangles, Hidalgo County, New 
Mexlco: U.S. GeologIcal Surwy Misallaneous InYeStigatlon$ 
Series Map l- l151 , !IC.'1e 1 :24 ,000. 

Tourtelot, E. B .• and Meier. A. L. , 1976, Lithium In the Gila con
glomerate, southwestern New Mulco in Vine, J . D., ed ., 
Lithium resources and requirements by the year 2000: U.S. 
GeologICa! Survey Professional Paper ) 005, p. 123- 127. 

Trace, R. D., 1947 , The Fourth of J uly and Luckie No. 1 and 
No. 2 fluorspar veins, Greenlee County, ArIzona: U.S . 
Geological Survey Minerai lnvestlgoltlons Prellmln.ary 
Strategic Map Report 3-207, 6 p . 

70 

188. Turner, D. L., 1978, Geology and economic geology of the 
J uniper HID-Sycamore Creek area , Reading Mountain 
quadrangle. Grant County, New MeJdco; Golden, Color$do 
School of Mines, M.S. thesis, 152 p. 

189. U.S. Bureau of Mines, MInerals Yearbooks 1969 and 1970 . 
190. MIneral Inventory Location System, U.S. Bureau of 

Mines computer data bank, 197&. 
191. -Hlner.als AIIlIIIabIllty System, U.S. Bureau of Mines com-

puter dolta blink, 1979. 
192. U.S. Department of Energy WI1tten commun .. 1978. 
193. U.S. GeoIoglca1 Survey unpublished DMEA reports. 
194. U.V. Industries Annual Report. 1974. 
195. Van AlstIne, R. E., and Moore, R. T., 1969. RuorspM, rn MIneral 

and Water Resourcesof ANona.: U.S. 90th Congres.s. , 2nd 
SessIon , SeNlte Commlnft 00 Interior and Insular Affalrs, 
p.348- 357. 

196. Warner , L. A., Holser, W. T., W~marth , V. R., and ClImeron, 
E. N., 1959, Occurrence of nonpegm!lllte beryDlum in the 
United States: U.S. Geological Survey Professional Peper 
318, 198 p . 

197. Watts, K. C ., U.S. Geological Survey unpublished data. , 
1977 - 1979 . 

198. Weber, R. H., and Kottlowskl, F. E., 1960. Gypsum resources 
of New Mexlco: New Mexlco institute of MIning Technology, 
State Bureau of Mines and MineraI Resources Bullelln 68, 
68p. 

199. Wells , E. H., 1918, Manganese In New Mexlco: Socorro, New 
Mexlco School of Mines, BuDelln 2, 85 p. 

200. Wens, E. H ., and Wootton, T. P., 1940, Gold mIning and gold 
deposits In New Meltlco (revised ed.): New Meltlco Bureau 
of Mines and Mineral Resources Circular 5, 25 p. 

201. WIlUam5, F. E., 1966, Fluorspar deposits of New Mexico: U.S. 
Bureau of Mines Information Circular 8307, 143 p . 

202. Wilson, E. 0 .. 1951, Dragoon Mountalns, In part 2 of Ar1wna 
zinc and lead deposits: Arizona Bureau of Mwles Bulle1!n 158, 
p. 10- 29. 

203. 1961, Artzone gold placer!, In part 1 01 Gold placers 
and place-rtng In ArIzlOna: Arizona Bureau of MJnes Bulletin 
168. p . 1-86. 

204. 1962, a resume of the geology of ArIzona.: Arizona 
Bureau of MInes Bulletin 171 , 140 p. 

205. WOson, E. D .• and Butler, G. M., 1930, Mango!lnese ore deposit5 
In ANona: Tucson, Unlvmlty 01 Artzona BuHettn 127. 104 
p . 

206. Wilson, E. D. , Cunningham, J . B. , and Butler . G. M., 1934, 
Arlzona lode gold mines and gold mining: ANona Bureau 
of Mines Bulletin 137, 261 p. 

207. WUson, E. D .. and RoseveaIl!, G. H., 1949, Arizona nonmeUll1Ics: 
A summary of pd production and present operations, 2nd 
ed., (reviled): ANona Bureau of MInes MInerai Technology 
Serles 42 , Bulletin no. 155, 60 p . 

208. World Mining, 1970, Phelps Dodge unveils Tyrone: NeWilIt 
lOuthwest copper mine: Worid Mining. v. 6 , no. 1, p. 18-23. 

209. 1974, Phelps Dodge accelerates Safford underground 
development: World MJnlng, v. 27 , no . 5 , p. 76. 

210. Wynn, J. C., and longe, K. L.. 1975, EM coupling, Its intrinsic 
value, lis removal , and the cultural coupling problem: 
Geophysics, v. 40, no. 5 , p. 831 - 850. 

211 . Zallnskl , E. R., 1907, Turquoise In the BUlTo Mountains, New 
Meltlco: Economic Geology, v. 2, no. 5 . p . 464-492. 

, 
i . 
I 

, 

] So L 

, 

.... 



-.l 
o 
VI 

0 .. 
, 

A , .. 

f 
G ---

• 
~ 

~ 
"J 
) 

0 3 r ~ 

'" "" 

r -~ 

IU '" 
3 ...-, 
~ 

(' ~ 
J , 

"" I- .,; 

f • 

" • a 
~ • , 

" , 
N 

" ~ 

i 
'" r «< 

..j (} 
t) 

H "-
0 

[} "-
'-'. 

~ "" " '" ~ \ :> ~ 

• <> ~ ... 
~ 

"- i 0 J 

~ ... 2- ..-
-' " ;; , , 

~ 0 
t ,~ c <. 

~ • :; 

" , - ""- ~ - ., 
• '" " 
~ 



ARIZONA COPPER RESERVES 

COMPILED BY 

02/ 03/ 92 

ARtZONA DEPARTMENT OF MINES AND MINERAL RE SOURCES 

PROPERTY : 

SOL 

OPERATOR\OWNER: 

Arimetco 
6245 E. Broadway , Suite 350 
Tucson, Az 85711 
602-745-8882 

LOCATION INFORMATION: 

TOWNSHIP 7 S RANGE 27 E SECTION 24 
COUNTY - Graham AZMILS - 308 
DESCRIPTION - 10 miles east of Safford 

ORE TYPE AND RESERVE INFORMATION: 

- MILLION TONS AT % 

RESERVE INFO - No known economic reserves. 

SOURCES: 

1\ 11. \1'\ .. " 0 

D il> f~ -£ 1) 

\ \1 f> \"." 1) (I. 'l~ 
,\1.. \. .. ... " 

I,) ( 

5v",,",_ '7 2-

4'\...::" " • .'J."'J)(I( .... ~ ~ 

Il.!!. r". ,4..,,11 

l \-Jt Ilft,. )." ~" )" '" 9 (-

(\I\. ' ~T L'" 

USGS I 1617 - Geologic Map of Safford Quad. by Houser et al (1 9B5 
) Arimetco International, Inc. Prospectu s May 16 , 1990 



,. , 
Page 18B . PAY DIRT for September 1989 

-' 




