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PRINTED: 09/12/2002

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: ZONIA
ALTERNATE NAMES:
YAVAPAI COUNTY MILS NUMBER: 407

LOCATION: TOWNSHIP 11 N RANGE 4 W SECTION 12 QUARTER ALL
LATITUDE: N 34DEG 18MIN 05SEC LONGITUDE: W 112DEG 37MIN 40SEC
TOPO MAP NAME: PEEPLES VALLEY - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER OXIDE
SILVER
GOLD

BIBLIOGRAPHY:
CLAIMS EXTEND INTO SEC. 13 & 14
BLM MINING DISTRICT SHEET 291
ADMMR ZONIA MINE FILE
KUMKE,C.A. ZONIA COPPER MINE USBM RI4023 1947
USBM WAR MINERALS REPORT 1942 REPORT 38 & 120
USGS BULL 782 P 177
AZBM BULL 129 P 59, 62
MAPS UPSTAIRS - FLAT STORAGE DRAWER 2
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ZONIA MINE YAVAPAI COUNTY

TTIN R4W Sec1?
Walnut GroveDist.

World Mining Dec., 1965 p. 68 ABM Bull. 129 p. 59, 62-64
Skillings Mining Review May 13, 1967 p. 16 USGS Bull. 782 p. 177

War Minerals Reports 120 (1943) RI 4023

CFW Library 38 (1942)

Contractor & Engineer 6/73, p. 37
ABM Bull. 180, p. 136

SMR 5/5/73, p. 20

Arizona Mining Journal Jan. 15, 1922 p. 19

SMR December 22, 1973, p. 5
" March 23, 1974, p. 13

" April 27, 1974, p. 10

Arizona Legislative Review, 3-2-77
Application for authority to transact business
of McAlester Fuel Co.
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RECNO MB00384 , Lon: USGS DDS 20

REC TYPE S , |
USER_FIELD *U94/6 e ey, Dare S5,
REP DATE 81 12 (_nﬂ(toj)

FIL_LINK  USBM 004 025 0017, USBM 004 025 1639; CIMRI

REP ROTH, FRANCES A. (DEWITT, ED) PRewreo 9/ qq7
REP_AFF  ABGMT

SYN ZONIA MCMAHON MINE, ZONIA GROUP, ZONIA, CLAIMS INCLUDE ZONIA

GROUP, MCMAHON, BLACK PRINCE, SHAMROCK DEFIANCE, CUPRITE,
FAIRPLAY COPPEROPOLIS

DIST ZONIA DISTRICT

COUNTY YAVAPAI

STATE_CODE AZ

CTRY_CODE US

PHYS 12 BASIN AND RANGE
DRAIN 15070103

LAND ST 01

ELEV 4640 FT

UTM_N 3796800

UTME 349800

UTM Z +12

TOWNSHIP  OL1N

RANGE 004W

SECTION 11, 12, 13, 14

SECT_FRACT S/2 OF SW; NW OF NW; NE OF NE

MERIDIAN  GILA AND SALT RIVER

POSITION ~ ABOUT 3 MILES EAST OF PARKER MESA; 8 MILES SE OF KIRKLAND.

LOCATION ~ UTM LOCATION MEASURED TO POSITION OF MCMAHON SHAFT AS
DETERMINED FROM MAP OF THE WORKINGS; OPEN PIT PORTION OF
MINE TO SOUTH OF SHAFT.

SITE ZONT
LAT .3033
LONG -112.6322

CTRY_NAME UNITED STATES

COMMOD CU AG AU ©PB

ORE_MAT MALACHITE, CHRYSOCOLLA, CHALCOCITE, CUPRITE, CHALCOCITE,
MELACONITE SILVER, GOLD

GAD SAMPLING INDICATED 0.2 TO 4.0% CU
MAJOR cu

MINOR AG AU PB

CLH USE  94/09/12

PROD S

LOC_STRUCT MASSIVE SULFIDE LENSES, PARALLEL FOLIATION
STATUS 8

YR DISC 1880

NAT DISC B

YRFST_PROD 1880’S

YRLST_PROD 1974 OR 1975

OWNER MCALASTER INTERSTATE (1980)

OPER ANTIOCH RESOURCES (1986, VANCOUVER, BRITISH COLUMBIA; JOINT
VENTURE WITH QUEENSTAKE RESOURCES), PHELPS DODGE CORP
(1986, PHOENIX, ARIZ.)

EXPL_COM  USBM WORK IN 1942 CONSISTED OF DIAMOND-DRILLING 11 HOLES AT
100-FOOT INTERVALS ALONG STRIKE OF ORE BODY, SEVEN TRENCHES
AT 100-FOOT INTERVALS, 5 FEET DEEP TOTALING 1795 FT.
MCALASTER FUEL OPERATED THE PROPERTY IN 1975. IN 1986,
ANTIOCH RESOURCES AND PHELPS DODGE CORP. HELD DIFFERENT
PARTS OF THE CLAIM GROUP. ANTIOCH WAS LOOKING AT CU-AG-AU
MINERALIZATION AND PHELPS DODGE WAS LOOKING AT COPPER
OXIDES. ANTIOCH REHABILITATED THE UNDERGROUND WORKINGS AND



DEP_TYPE
DEP_FORM
DEPTH_BOT
DBU
MAX_LEN

M LU
MAX_WID

M WU
MAX_THICK
MTU
DEP_SIZE
STRIKE
DIP
DDESC_COM

QUAD250
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MIN_AGE
NORE_MINS
ORE_CNTL

REG_STRUCT
ALTER

CONC
CONT_CODE
GEOL_COM

GEN_COM

DID DETAILED MAPPIna TO REVIEW THE PROPERTY’S PRECiuus METAL
RESOURCES. PHELPS DODGE WAS REVIEWING THEIR PROPERTY FOR
OPERATION WITH A SOLVENT EXTRACTION ELECTROWINNING PLANT. TO
PREPARE THE ORE BODY FOR IN SITU LEACHING, THE ORE BODY WAS
SHOT USING 4,140,000 LB OF ANFO IN APRIL, 1973. THIS SHOTE
IS ETIMATED TO HAVE BROKE MORE THAN 5,000,000 ST OF OR E.
MASSIVE SULFIDE, DISSEMINATED/VEINS, HYDROTHERMAL
STRATIFORM, IRREGULAR, LENS, VEINLETS

874

NE

55-60NW

DEPOSIT IS LOW GRADE, OXIDE AND SULFIDE FACIES MASSIVE
SULFIDE DEPOSIT IN PROTEROZOIC METAVOLCANIC ROCKS. COPPER
MINERALS DISSEMINATED IN SCHIST AND MONZONITE PORPHYRY
INTRUSION REPORTED IN FILES. MINERALIZATION IN MONZONITE
INTRUSION QUESTIONABLE AS SAME AGE AS ZONIA. MASSI VE.
PRESCOTT

874

SQ FT

MAIN WORKINGS INCLUDE THE MCMAHON SHAFT ON THE CUPRITE CLAIM
AND AN OPEN PIT TO THE SOUTH OF THE SHAFT; ALSO THERE ARE
SEVERAL INCLINED RAISES, WHICH CONNECT WITH THE MCMAHON
UNDERGROUND AND TWO MAJOR LEACHING BASINS. FROM 1961 TO ITS
CLOSING IN 1974, ZONIA WAS OPERATED AS AN OPEN PIT MINE,
RETRIEVING COPPER ORE BY HEAP-LEACH TECHNIQUES

PROT

QUARTZ, PYRITE, SERICITE, CALCITE

STRATIGRAPHY; ZONES OF PRONOUNCED SCHISTOSITY, SPARSELY
DISSEMINATED THROUGHOUT SCHIST AND MONZONITE ALSO,
FRACTURING.

FOLIATION AND BEDDING IN METAVOLCANIC ROCKS TRENDS N 40 E
SERICITIZATION, CHLORITIZATION

OXIDATION AND ENRICHMENT AT NEAR SURFACE

NA

IGNEOUS ROCKS OCCUR 0.4-0.6 MILES NORTH OF THE ZONIA MINE.
THE IGNEOUS ROCKS ARE YOUNGER THAN THE METAVOLCANIC ROCKS
AND ARE APPARENTLY UNRELATED TO THE MASSIVE SULFIDE DEPOSITS
ZONTA AND MAMAHAN GROUPS OF CLAIMS. ZONIA CONSISTS OF 255.5
ACRES IN 14 PATENTED CLAIMS. MCMAHAN GROUP CONSISTED OF 175
ACRES OF UNPATENTED CLAIMS. MOST ASSESSMENT WORK DONE
WITHIN THE UNION, BLACK PRINCE, SHAMROCK, UMPIRE, AND
CUPRITE CLAIMS. MOST OF THE ORE BODY IS INDICATED WITHIN
THE CUPRITE CLAIM. RECORD # M004613 BY K.H. JOHNSON AND
S.C. CREASEY HAS BEEN INCORPORATED INTO THIS THIS RECORD AND



REF

CONT_NAME
STATE_NAME
WORK_TYPE
AP_COM

RPR_ITEM
RPR_ACC
RPR_AMT
RPR_U
RPR_YEAR
RPR_GRADE
RPR_SOURCE
UPD_DATE
UPDATER
COMMOD_TYP
QUAD24
DATE_ISSUE
UPD_AFF
PROF_ID
PROF_LOC
PF_COMMOD
PROF_EXPL
PFDESC_DEP
PFDESC_WRK
PROF_GEOL
PROF_REF
PPROD_RESV
PROF_ALL
HR_AGE_MV
HR_TYPE_MV
HR_NUMBER
AR_AGE_MV
AR_TYPE_MV
AR_NUMBER
HUC

DELETED FROM THE Mkus MASTER FILE. ; INFO.SRC : 1 kus LIT; 2
UNPUB REPT

ABGMT CLIPPINGS FILES|ABGMT -USBM FILE DATA|AZ DEPT OF MIN
RESOURCES FILE DATA|USBM FILE DATA (REEL 4000-60).|USBM R.I.
4023 (1947).|NIEMUTH, N.J., 1987, ARIZONA MINERAL
DEVELOPMENT 1984-1986: ARIZONA DEPARTMENT OF MINES AND
MINERAL RESOURCES DIRECTORY 29, 46 P.|SAWYER, M.B.,
GURMENDI, A.C., DALEY, M.R., AND HOWELL, S.B., 1992,
PRINCIPAL DEPOSITS OF STRATEGIC AND CRITICAL MINERALS IN
ARIZONA: U.S. BUREAU OF MINES SPECIAL PUBLICATION, 334 P.
NORTH AMERICA

ARIZONA

oo

POSSIBLY A FEW HUNDRED TONS OF HAND-SORTED ORE PRODUCED. NO
PRODUCTION FIGURES (1947).

ORE-DEM

EST

35000.

ST

1987

0.31% CU, OXIDE ORE

SAWYER AND OTHERS, 1992.

79 11; 93 02 .

JOHNSON, K.H. (CREASEY, S.C.); ORRIS, GRETA J.

PEEPLES VALLEY (1969)

95/5/18

USGS; USGS

100

100

100

100

50

100

64

100

20

81

PROT  PROB >1750 M.Y.

METARHYOLITE, METAANDESITE, METATUFF; SERICITE SCHIST
1

PROT

RHYOLITE, ANDESITE, TUFF, MONZONITE PORPHYRY
1

15070103

=



PRINTED 09/14/98

ARIZONA COPPER RESERVES
COMPILED BY

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

PROPERTY:

ZONIA

OPERATOR\OWNER:
Arimetco International Inc.
335 N. Wilmot Road, #400

Tucson, AZ 85711
602-748-2600

LOCATION INFORMATION:
TOWNSHIP 11 N RANGE 4 W SECTION 12

COUNTY - Yavapai AZMILS - 407
DESCRIPTION - 30 miles north of Wickenburg

ORE TYPE AND RESERVE INFORMATION:

Acid Soluble - 30 MILLION TONS AT 0.38% Cu
Acid Soluble - 7 MILLION TONS AT 0.24% Cu (a)

RESERVE INFO. - (a) Material in existing leach heaps.

SOURCES:

Arimetco International Inc. Annual Report 1992.

COMMENTS :

Mine listed for sale in Northern Miner 9/15/97.
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TMDLS FOR
CADMIUM, COPPER, AND ZINC
IN THE HASSAYAMPA RIVER
HUC# 15070103-007

Prepared by:
Arizona Department of Environmental Quality
Water Quality Division
Hydrologic Support and Assessment Section/TMDL Unit

October 2, 2002
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Hassayampa River TMDLs

June 2002, ADEQ
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Hassayampa River TMDLs June 2002, ADEQ

4.0

3.4 Other Potential Sources

Zonia Mine is an inactive mine located on private land in the upper reaches of
French Gulch (Sections 11, 12, 13, and 14, Township 11 N, Range 4 W) and is
regulated under the Arizona Aquifer Protection Program. Seeps and springs near
the Zonia Mine sometimes exceed the pH standard, the Partial Body Contact
(PBC) standard for total manganese, and the A&W ephemeral (A& We) standards
for cadmium, copper, and zinc. A sampling site (sitt MGHSR083.47) was
established on the Hassayampa River downstream of the confluence of French
Gulch; however, due to the ephemeral nature of French Gulch, contributing flow
from French Gulch to the Hassayampa River was not observed during the
sampling effort.

Numerous other historic mine shafts and smaller tailings piles exist in the
watershed. As potential sources, ADEQ believes that these contribute minor
loadings compared to the magnitude of dissolved cadmium, copper, and zinc
loading from the Wetlands tailings pile, Maple Gulch drainage (McCleur tailings
piles), and the Senator Mine adit and tailings pile.

No NPDES permitted point sources currently exist in the watershed of
HUC#15070103-007.

TMDL CALCULATIONS

A TMDL is comprised of load allocations (LAs) for natural background loads and
nonpoint sources, and wasteload allocations (WLAs) for point sources for a given
waterbody. In addition, the TMDL must include a margin of safety (MOS) to account for
any uncertainties in TMDL analysis. The sum of these components may not exceed the
TMDL, conceptually denoted by the equation:

TMDL = Y LAs+ 2, WLAs+ MOS (US EPA, 1999)

Only reasonably current, credible, and scientifically defensible data can be used in TMDL
development (ARS, 2000). The use of historic water quality data was considered,
however, these data were disregarded because 1) it was unclear whether lab data referred
to total or dissolved metals concentrations, 2) the data lacked corresponding
instantaneous flow measurements necessary to calculate loads, or 3) the data lacked
sample hardness values necessary to calculate applicable standards. Data used in the
calculation of the TMDLs were collected during spring, summer, fall, and winter in order
to ensure consideration of any potential seasonal variation in the system.

Loads were calculated by multiplying the flow-weighted average or representative metal

15
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February 10, 1984

Mr. Donald L. Anderson
1182 W. Camino Sagasta
Green Valley, Arizona 85614
U.S.A.

Dear Don,

Thanks for your letter of January 24, 1984 giving an outline of your plans as well as your
address and phone number. :

For your information I attach a news release announcing the formation of our new
Houston based precious metals exploration and development company. As you will note,
our existing mineral asset is the former producing Zonia copper mine in Yavapai County,
Arizona. We will be carrying out a modest exploration progam on this property this
summer. The target will be volcanogenic massive sulfide deposits with, hopefully,
significant precious metals values.

Please keep me posted of your activities.

Yours very truly,

/ Richard C. Atkinson.

RCA/er
Enclosure

708-850 West Hastings Street « Vancouver, B.C. « V6C 1E1 « (604) 684-6242 « Telex 04-508875
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PRESS RELEASE
March 26, 1993

Arimetco Internaticnal Inc., is pleased to announce that it has completed pre-mine planning
drilling at its Zonia Project near Prescott, Arizona. Prior drilling by other companies hag been
confirmed and reserves recalculated to determine minable reserves and grade. Column testing
of the various ore types has been conducted and is on-going to determine expected recovery of
copper from the various ore types. '

A minable ore reserve of approximately 30 million tons has been defined at an ore grade of
approximately 0.38% copper. Leach testing of run-of-mine ore indicates a recovery of
approximately 70% during a sixty day leach cycle. In addition, the project has a total of 7
million tons of ore currently on leach heaps grading approximately 0.24% copper from prior
mining and leaching activities.

The company has decided to commence development of the project and has begun the permitting
process. It is anticipated that this phase of development will require no more than nine months
since the mine has previously operated as a copper leaching operation,

Plant sizing will be approximately 35,000 pounds per day of cathode copper production, similar
to the company’s Johason Camp Mine. Construction will require approximately eight months
and development costs will be approximately $5.5 million, exclusive of mining equipment. The
start date of constructon will depend on the progress of permitting,

Drilling will recommence on the propesty in May since the orebody is open on strike,
For more information please contact:

H.R. Shipes

President

602-745-3382
602-745-0315 Fax -

- - - fe amass s inemns wsm annn | ®AV ioam vaC Anag
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ANTIOCH RESOURCES

FOR IMMEDIATE RELEASE

HOUSTON, TEXAS — January 19, 1984 — At a special meeting of the directors of Antioch
Resources, Inc. three new directors and officers were named to serve until the next annual meeting.
Elected as new directors were Frank G. Woodruff, Peter B. Elliman, and T. McCullough Strother.
They join Robert H. Allen, who is Chairman of the Board, Richard C. Atkinson, and Gregory B.
Lipsker. Officers elected were Atkinson, President; Elliman, Executive Vice President; and R. Dean
Graves, Vice President, Finance.

Antioch Resources became a publicly held corporation late in 1983 as a result of merging
TBM Enterprises, Inc. into Antioch Resources at which time a group headed by Mr. Allen assumed
control of the surviving company. Antioch Resources, whose principal asset is the Zonia Mine in
Yavapai County, Arizona, will pursue a business course intended to place the company in the
precious metals extraction industry.

Mr. Allen, who is also Chairman of the Board of Realm Resources, Inc., a director of
First City National Bank of Houston and Federal Express Corporation, Messrs. Woodruff and
Elliman were previously officers of Gulf Resources & Chemical Corporation. Mr. Allen was
Chairman of the Board and Chief Executive Officer, and Mr. Woodruff was President and Chief
Operating Officer and a director.

Mr. Atkinson is a graduate mining engineer with extensive experience in Canada, the United
States and Australia. He is Chairman of the Board of Energex Minerals, Ltd., a Vancouver, B.C.
exploration company where Mr. Allen serves additionally as a director. Mr. Graves, a Certified
Public Accountant, was formerly with Arthur Andersen & Co.
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For further information, contact R. Dean Graves (713) 951-0678
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THE ZONIA MINE AREA

EY THE STAFF OF ANTIOCH RESOURCES INC./QUEENSTAKE RESOURCES (U. 5. 4.0
INC. AND RICHARD T. LUNDIN, PRESIDENT, WALLABY ENTERFRISES INC.

LOCATION, HISTORY AND PAST PRODUCTION:

The Zonia Mine Project holdings of Antioch Rescurces and Queesnstake
Resources (U.S5.A.) 1Inc. are locatesd in south-central VYavapai
County in Townships 11 & 12 Ny Ranges 3 & 4 W.(see figures 1 & 2)

The property consists of 771 acres of patented lode claims, ‘
unpatented lode claims, 22 unpatented mill site claims and a o
half interest in 57 unpatented lode claims all located in ¢
Walnut Grove Mining District.

(aN ]

i

A
n
h

i

Mineral exploration and dezvelopement has been conducted since th
1890's with +the locaztion of oxide Copper ore hbodi=ss and th
possibility of delineating sulfide copper and gold ore =zones.
During this period an effort was made to smelt the near-surface
high grade, oxidized copper ores. In 1910, the Shannon Copper Cao.
drilled a series of six churn drill holes in search of sulfide
mineralization but were unsuccessful. The property was operated
by a syndicate that sank the Cuprite or McMahan shaft to a d=pth
of B874 feet and did developement work on five levels., Hammon
Copper Company acquired the property in 1727 and planned to mine
the oxide ore and process it via the acid leaching process. There
was considerable wunderground developement on the 210 and 335
levels and a leaching plant with a projected capacity of 400 tons
per day was constructed. The propsrty was never put into major
production and Hammon abandon=d the venture in 1930 dus to the
onset of the Depression. During this 1927-1930 period, Hammon
Copper Co. personnel extensively sampled arsas north of the
existing copper workings and encountersd anomalous to near-ore
grade gold values associated with extensive, silicious zones in
the Precambrian felsic lithologies.
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According to available U.5. Bureau of Mines Figures, +the total
production from the Zonia Mine is in excess of 50 million pounds
of copper. Gold production from the various lode deposits within
the holdings is thought to have been less than 500 ozs.




During the 1%740's +the Zonia property ciderahbls
attentien as a source of 2asily obtainahl the  war
effort. A loan application had Leen made roduction
Board and Gold Fislds Developement Co. ent Agresment
with owners to operate and manages the pProp lean was
grant=d., The U.S. Bureau of Mines was call 12lf of the
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government to conduct surface and unde Samp
drilling operation to evaluate the potential of the prope
near-surface producer of oxide copper material. The re
this program were gen=rally negative and the property
idle. Core, cuttings and sample material from this prog r
not extensively analyssd by the U.S. Bursau of Mines for precious
metals, According +to the U.S5. Bureau of Minss findings, th
average grade of the Zonia ore was 1.15% G, 20 tr. oz=. Ag/T.
and .005 tr. ozs. Au/T.

Mc Alester Fuel Company acquired the property in 1744 and after
an extensive drilling program and pilot leaching tests, started
an  open-pit mining and heap leaching operation. This work was
followed by an in-situ leaching operation that continues to +the
present time. Between 17646 and 1775 NcAlester produced 33,000,000
pounds of copper. Since 1944 ssveral other major companlies
(Texasgulf, Phelps Dodg= Corp., Homzstaksz, Nsrco, Quintana
Minerals, Amselco and others)  have had exploration pregrams on
the property and have conducted extensive geological,
geochemical, geophysical and drilling efforts,

Antioch Resources, Inc. and its Jeint venture partner, Quesnstake
Resources (U.S5.A.) Inc. became interested in the Zonia property
after +the acquisition of the archival records of the Hammon
Copper Company which indicated significant geld potential north
of the oxide copper area.

REGIONAL GEOLOGY:

The Zonia Mine area lies in a region dominated by northeast
trending Precambrian volcanic, wvolcaniclastic and sedimentary
rocks which are leocally disrupted by granitic intrusives. The
entire Precambrian sequence has heen subjected to folding and
faulting, as well as regional me=tamorphism. Fortions of the area
are covered by younger bhasalts, fanglomerates and alliuvial
material,

Numzrous copper-gold mineral occurrences have been recorded
throughout the Precambrian sequencs, as well a2 occurrences of
lzad, =zing, and silver. Much of the mineralization appears to
have originated as syngenetic strata-bound sulfide deposits.
Several companiss, including Amzrican Selco, Texasqulf,
Homestake, CGuintana and Phelps Dodgs, have devoted considerable
time and money to the investigation of the ore potential of this
Precambrian rock assemblage.



PROPERTY GEOLOGY:

Rocks at the Zonla property mainly censist of rnyelitic
pyroclastic rocks with intercalated andesitic units, all
generally altered to sericite schists, sandwiched between fine-
grained green stones on the northwest and an iron-rich section of
chloritized mafic volcanics rocks to the southeast. Another
fzlsic rock sequence occurs southeast of the iron-rich mafic
volcanics outside the Zonia preoperly boundary.

The northern portion of the property is underlain by a slightly
younger gquartz monzonite to granodiorite intrusive rock which has
consumed most of the layered volcanic rocks. Remobilization of
siliceous material has occurred where volcanogenlc horizons
within the layered volcanic rock packkage intersect the
intrusion.

The Frecambrian rocks, which occur to the north, are covered with
Tertiary fanglomerates. Fanglomerates are also preserved beneath
a basalt flow cap in the hills betwsen the Sunflowsr claim and
the Mistake claims in the north-central part of the property. The
extreme southesrn part of the Zonia claims is covered by basalt
flows. &

The rocks dip predominantly northwsst and are overturned, to
judge by overturned graded bedding, overturned channel and flute
cuts, and probable pillow structure in overturnesd positions. In
certain areas cleavage persistently crosses bedding direction
with attitudes suggestive of an anticlinal axis to the southeast.
In support of this premise, another felsic tuff sequence crops
out southeast of the iron-rich mafic volcanic sequence and this
may represent the southeastern upright limb of a broad
northwestward closing overturned fold. If so, then silver-lead
"mineralization found in the southeast felsic section may be the
distal volcanigenic deposits related to the same vent activity
that deposited the copper mineralization in jthe more proximal
settings at the Zonia property.

“Through the years geologists have speculated about the character,
appearance and possible volcanogenic/syngenstic originm of +the
mineralization. Copper mineralization on the Zonia property is
confined to the felsic tuff section, and occurs as lenticular or
lensoidal stratabound accumulations of chalcopyrite and pyrite at
the contacts of individual rhyolitic units as disseminated
minerals within the tuffs, and along the contact of the mafic
and felsic sections. Oxidation has been pervasive and deep. In
the main workings associated with the Cuprite or McMahon Shaft
sulfide minsralization was not encountered to depths in excess of
5007,
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Chrysocella, malachite, azurite, mel

aconite and cuprite =zre the
most  common  coppeEr  minsrals. Quart= and "jasper" commonly
accompany the ore minerals. Iron oxides after pyrite and

chalcopyrite are ubiquitous in the mineralized zones.
ORE RESERVES:

McAlester Fusl Company, the previocus owner of the mine, reported
that there are 20,500,000 tons of drilled and aproven reserves of
oxide copper ore grading 0.3 percent copper of which 37,000,000
pounds 1s considered recoverable by leaching. They also report
that there are still 32,200,000 pounds of copper considered to be
recoverable from the three leach basins and a further 18,000,000
pounds of copper deemed to be recoverable from the in-situ  blast
area.

The following table shows the reserves develeoped, ressrves under
leach, percent copper in ore, pounds of copper extracted, pounds
of copper remaining in ore, and estimated pounds of reccverable
copper remaining.
Est. Lbs
Reserves Lbks. Cu Lbs. Cu Recoverakble
Tons %Cu Extracted Remaining Cu Remaining

B e e e T —— — - - - LI IS — - o = e - — -

Mine-0xide

Reserves 20.9 MM 0.3 Nil 123.0 MM 37.0 MM
Leach Basins 7.1 MM 0.A 30.6 MM 55.1 MM 32.3 MM
In-situ ar=a 7.7 MM 0.27 2.7 MM 3iB.6 MN 18.1 MM
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EXPLORATION POTENTIAL:
Several possibilitiss exist for futures production:

1. Delineation and subsequent developement of an econemic
gold =one in onz or mors of the currently identified
anomalous gold areas.

2. Continuatien of mining of the existing developed copper
reserves. This weuld be dependent upen improvemsnts in
copper prices, mining m=thod and processing technigues,

3. Bulk underground mining of the downdip extension of the
known copper reserves. Again, this would be dezpendent
upon additional exploration/developement and an
improvemsnt in bass me2tal markets,




4., Additional potential Lsts i -
develcopement of additional oxide coppe:
the mafic/felsic ceontact.
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Exploration activities by the Anticch/Quesnstake joint venture
has consisted of confirming the existence of gold minsralization
on the northern protions of the property. Reconnaissance gesologic
mapping, sampling and assaying have define: four principal
velcancgenic zones of interest:

A

4« Mistake

C.‘ur:-."j

Z. Sunflower trend;
3. Zonia trend;

4, Arrastra trend.

These four velcanogenic horizons within the gericite
schist/felsic volcanic were sampled systematically along strike
and underground wher= possible.

Mistake Zone:

The westernmest incline, the Mistakes Raises, was enter=sd and
sampled. Nine samples were taken, £five of which assayed between
0.03 ozs./T. and 0.475 ozs./T. gold, howsver, this sampling did
not establish continuity, and more detailed work is needed to
determine the potential for this arsa.

Sunflower Trend:

A volcanegenic horizon traversing the Sunflower patented claim
was ¢called the Sunflower trend. Previous operators had sunk an
inclined shaft on the claim in an aresa where quartz stringers and
copper oxides were noted in a 3-foot wide zone. Hammon Copper

Company data show=d anomalous gold values underground.
Antioch/Queenstakes sampling corroberated the Hammen data giving a
very closz check and also r¢evzalsd anomalous gold values

occurring at the collar of the shaft. However, sampling along
strike did not locate other anomalous areas. -

Zonia Trend:

A =zone of sericitic and clay altered schists enveloping peoddy,
discontinuous gquartz with abundant iron-oxide development was
intensively sampled both northeast and southwest of the Zonia 10
shaft. Previous sampling along this trend by Hammon and a major
company gave anomalous gold values as high as 1.50 ozs./T. gold.
Seven trenches or bulldozer cuts were constructed and sampled to
test the =zon= in covered areas and between anomalous sufrace
sample points. Slightly anemalous gold valuess were encountered as
two samples ran 0,04 and 0.073 o=zs./T. geld.




Two underground locations were sampled on the Zonia 10 claim.
5

Four sampleswere taken in the lower level of the Z-10 haft (at
approximately 74 feet below the shaft collar) and two samples ran
0.166 and 1.34 ozs./T gold. The desper workings were inaccessible
at the time of this examination. Further underground
rehabilitation work is planned which will provide access to lower

workings.
Arrastra Zone!

Samples of siliceous and hematitic material stacked n=ar an old
arrastra on the Copper Crown claims gave consistently anomalous
geld wvalues, and a search for the source located nearby
possibilities. The locations were sampled and all eliminated as
sources with one exception, an old adit southwest of the
arrastra. Portal face samples of a slightly altered andesite
reported 0.354 ozs./T gold, and other surface samples of similar
rocks along the arrastra trend reportsd anomalous gold values.

CONCLUSIONS (R. J. Lundin, Wallaby Enterprises Inc.)

The “onia mine area contains several remcbilized exhalite
horizons/vein systems that have nsar-surface gold values in the
amount underground sampling has confirmed the veracity cf the
Hammon sampling data. There exists and excellent potential at
reasonable depths for intermsdiate-largs tonnage gold deposits at
the underlying contact with the f=lsic intrusive complex. In
other areas of the Central Arizona Greenstons Eelt,
younger, underlying intrusive systems have supplied heat and
hydrothermal fluids that have remohilized syngenetic base and
precious metal minsralization into vein structuress that can  be
economically exploited (e.g. Gladston=-NcCabe, Crown King, Mt.
Union area) for their enriched preciocus metal content. Such a

zituation may exist along the various exhalite/vein systems that
have been identified on the Zonia property. In aldition, thers
exists the potential that the entire felsic volcanic pile  is
minsralized at the underlying centazct betiwesn the intrusive and
the various favorable felsic and exhalite units. Finally, there
axists an =xcellent potential for gold-richh ttings in  the
immediate pit area associated with proximal voleanic features. In
light of the results to date, a detailed mapping, undzrgeound
sampling and eventual drilling =ffort is definitely warranted to
tezst the precious metal potential of this type of hybmrid systeam,




FIELD TRIP GUIDE

MILEAGE DESCRIPTION
00 CHECK IN AT THE MINE OFFICE FOR ERIEFING BY
IGNING OF HELEASES. AFTER

J;IOCH/ )WWEENSTAKE PERSONNEL AND 5
S5IGNING RELEASE FROMS RETURN TO VEHIC

LES. LEAVE PARKING LOT AND
TURN RIGHT, Procesding to the the Leachi

ing Opsrations area.

0,70 Hzap Le=aching Operations aresa tour (53TOP 1), The Hea
Leaching Operation is recovering copper freoem waters draining from
the dumps and the in-situ aresa. At the end of the tour, return to
your vehicles and return along the same route past the Mine
Qffice and the front gate.

0.70 Turn right on to accesss road to the northern =nd of the
property.

1.50 Road intersection, take the le=ft hand fork.

1.80 Go up the hill, at the road intersesction, stay to the

right hand side and continue on to the workings along the Mistake
trend,

1.85 Mistaks Trend Mines workings (STOP Z) FARK ON THE MINE
DUMP AND ALONG THE ROAD. Note the mineralized gossan material
outcropping dirsctly adjacent to the shaft. This material was
sampled by Wallaby personnel and contained greater that 4.0 ppm
Au/T. Recent sampling of outcrepping mineralization and the

underground workings by AMSELCO, Phelps Dedge and
Antioch/Queenstake personnal confirmed the Hammon Capper

anomalous to near-oregrade gold valuss, The extensive trenching
on the +trend was donz by AMSELCO in conjunction with a recent
surface and drilling program. The tour will traverses up the hill
along the ridge noting the varisty ¢f outcropping lithelegiss,
the =xtent and types of alteraticn and mineralization and the
variopus intrusives that outcrop aleng the ridg that may
influence the deu“t and types of alter :u/MLuHLdllZB+lDu. After
returning along the {farthesst AMSELCO trznch, return to  the

i
.!.

vehicles and return along the route he we came in Q.

2.00 Road interssction, turn cight.

2.70 Adit alongsid 3 CW ?L. 11 lization =sxpocsed at
this adit is typical o© insrallization
that 1is commonly found lder
Precambrian VUlLdH_: the
compositicn and positio tant
WOTHIngs. Continus  along the
main road from the Mist




2. 80 Rejoin access road from the Mistake Trend workin
bzar left at intersection.

3.20 Road interssction, turn right. The intzrsection is well
marked with a sign saying "Copper Crown Hin=s"

3.50 Road intersection, continue straignt zhead on the main
road.

3. 460 Road intersection, take the right hand fork.

3. 80 Road Inters=ction, take the right hand fork.

3.70 Cross small draw, windmill directly ahead on the left;
4,10 Road intersection, take the right hand fork. Continue

up the hill to the Z2-10 shaft area.

4.15 Z-10 shaft ar=a (STOP 4). PARK ON THE NORTHEAST SIDE OF
THE SHAFT. The Z-10 shaft is on the Zenia Trend and has recently
been rehabilitated and sampled down to it’s 84 Level. The
workings are thought to be relatively desp and from +the dump
material, gold associated with gossan masrial and quartz veins
was +the principal commodity. Anomalous gold valuzs reported by
Hammon Copper Co. were confirmed and the surface exposures of the
various =xhalits horizons have been extesnsively trenchsd by
Antioch/Quesnstakse. Note +the relationship of the mine workings
and the position of the remobilized exhalite/vein systems and the
varigus intrusive bodies. The degrees of alteration associated
with these intrusives and the re=lationship of the various dikes
systems and the und=srlying younger stock may be very important in
ascertaining the location of bulk tennages exploration targets.
After examining the outcrops and the dump material, r=zturn to the
viehicles and return to the road intersection below the shaft.

4,25 Reoad intersection, turn right.
4,40 Fork in road, +takes the right hand fork. HATCH 0UT FOR
THE WASHED OUT GULLY AREA.
4,463 Sunfleower Shaft Aresa (58TOP 3)., FARK YOUR VERICLES AND
WALK UP THE CREEK TO THE SHAFT AREA. The DLHLJWWWY Shaft is on
the Sunrise Trend. Recent sampling by Antioch/Queenstake
personnel confirmed anomalous to nearly oregrade gold values from
the workings but wers unable to delinesate any continuation of the
gold mineralization along strike. Note +the strong chleritic
alteration associated with a fragme ' l=ic
S=guence. atfoun i ' 1t in
association with : BSy
in the general =nt
cidge, return to

a
=}




4,70 Road intersection, continue stiraight ahead.

4,80 Ruins of the old Townsite of Zonia and the Smelter off
to the l=ft.

4,70 Cross stream and park vehiclss at bend in the reoad
(STOP &) At this location the wvariations in the various
lithologic units are wesll exposed. Examine the szcticon =xpes=d 1n
along the cresk and then decide the relationship of the various
intrusive units with the minsralization =xpossd in th2 roadcut
and on the other side of the fence on th side ¢f the hill. After
examining the esxposures on this side of the fence, cross under
through the <culvert and look at the nature of the gossan

material associated with the fragmental chloritic unit. These
exposures are nearly on line with the minsralization outcropping
in the open pit and in-situ arsa. Return to the vshicles and
continue along the road after making a sharp turn to the right.

9,35 Road intersection, continue geing straight.
5. 45 Junction with road, continue going straight.
b.,10 Intersection with main access road, turn left and
return back through the main gate to the office and Leaching

operations area.

7.00 Lzaching Operations Area, continues up the hill.

7.10 Road intersection, continue straight up the hill and to

the Pit Querlook ars=a.

7.70 Pit Querlook (8TQP 7) PARK WELL AWAY FROM THE EDGE AS

IT IS UNDERCUT.

7.70 Road intersection, turn left to the bottom of the pit.

.30 Cuprite shaft ares, {(STGP &) At this lecality 1is

sxpossd the core of the mineralization that the original shaft
opoerations began on. The core horizons are extremsly well exposed
as are the overlying Tertiary flow and fragmental lithologi=ss. In
other aresas of the Central Arizona Greenstons Belt, youngsr
proximal, Precambrian conglomerates that contain tragments of
pvritic, felsic volcanics and exhalite units have anomalous 1o
near-ore grade gold values. Continusz on past the r£2d hill.

§.49 Read forks, take the right hand fork tc go down  into
the pit.

8s 20 Go ofi the road and acd s Bles opE Boes Eha  nib




B.60 Pit Area (STOP 7) Carefully =xamine the chloritic,
fragmental units and the thin gossan =zones in ths South=ast pit
wall. Wallaby/Quintana sampling of chloritic fragmental units in
the pit area yieldsd anomalous gold values (,36-.80 ppm) Other
companies have not extensively sampled +this area for gold
mingralization. Resturn to the lowsr road that geoess around the in-
situ blasts/leaching aresa.

g.70 In-situ blast/leaching area, 0ff to the left is +th=
location of +the Copperopolis shaft., This area would ke con 2
direc projection of the minsralization exposed in the outcrorps
in STOF A.

7.20 Road interssction, taks the right hand fork,

10.Z20 Road intersection, turn right and return to main office

for checkout. RETURN TO THE JUNCTION OF ARIZONA 69 AND THE WALNUT
CREEK-WAGONEER RD. TURN LEFT AND CONTINUE ON TO YARNELL. AFTER
ENTERING THE MAIN BUSINESS DISTRICT, TURN RIGHT ON SHRINE ROAD
AND GO THREE ELOCKS, THEN TURN RIGHT AND CONTINUE ON TO THE
YARNELL COMMUNITY PARK FOR THE STEAK FRY, BEEER BUST AND POSTER
SESSION. END OF DAY 1.



COPPER CROWN CLAIMS
(50% Interest)

Arraostro Trend

Moosehnead Trend

Mistoke Trend

Zonia Mine Dump

Zonia Mine Pit

Zonio Trend
Fairploy Area
In-sitv Blast Area

ZONIA CLAIMS

Zonia Leach Heaps
&8 Basins

ZONIA MINE FROJVECT

C/al/m Blocks, Physical Features,
& 2Zones of Interest

112°37°'30"

Zonlo
kR Adine Project

Arironag

- ——

2=

F e xm

N

e N N A R RN

NNy %@_ __f
W—%’f




AN Ess =
) é - xh'(\\\\\“\\\@ ' \\\iﬁ%%—; =
e \\\\\ astes Sy
 aler ==—F

LEGEND

Undifrerentioted capping rocks; includes basalt,
fanglomerate, scil and alluvial depos/rs.

Intrusive quartx monzon/te porphry.

——1 Matic volcanic rocks,; undifferentiated; includes
elioends I two seclions.

southeast sequence —consists mostly of fron
rich, fine ~grained bosalrs.

northwesr sequence.— Includes bosalt, basaltic
andesite, tuffs and agglomerates.

@ : Felsic volcanic rocks,; Includes rhyolitic fo andesitic
' tufrs, flows, and agglomerates, commonly schistose.

Volcanogenic horizons, includes zones of
[Lges

. exhalative quartz and mossive iron formation,
copper and copper-gold mineralization and
stratabound hydrothermal alteration.

Antioch Resources Inc. / Queenstake Resources (U.S.A.)Inc.

ZONIA MINE PROJECT
Generalized Geologic Map

January, 1985
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b Similar requests are being sent to all Arizona copper producezs and a copy

RS-

Pink - Reading
Alpha - B # 7
JBubject - X McAlester Fuel Co.
Copper Report S
Copy -~ GM

| hpril 26, 1977

4 Hﬁ.‘J}xJ.‘Brunner'

TechnicalkDirectorhl

- Zonia Division -
' MeAlester Fuel Gampany
' . Route #1 . ¥
- Kirkland. AZ 86332

‘ jfgrbar Hr. Brunnerx

";fFJ.The Department of Hineral Resources 13 campiling data for its annual report
. on the copper industry, A PROFILE OF ARIZONA'S PRIMARY COPPER INDUSTRY FOR

1976 VOLUME I, In your letter of April 20, 1916, you reported production
19,?33 pounds of copper, for 19?~ and tnat the mine ceased production in

{ 2;Harch Qf that year.

”Tf,If production was resumed 1n 1976, we would greatly apprecinte like figures
. for that year. Conversely, 1f there was no production at the Zonia for
“19?& we would also very much appraciate that information.

v”i.f of the cﬂmpleted 1976 tabul&tions will be returned to you. :

a"#ff*fhank you very’mnch. |

1 Olann A. Niller Dby ey
T Min@ral Resources Specialiat

;Sincexely,

,_ammg




McALESTER FUEL COMPANY

. p
L

\ / ‘izf
pursuant to the provisions of Section 10-110 of the Arizona Business\ J &
Corporation Act, the undersigned corporation hereby applies for \
authority to transact business in Arizona, and for that purpose sub- \
mits the following statement:

APPLICATION FOR AUTHORITY TO TRANSACT BUSINESS OF MCALESTER FUEL
COMPANY \

FIRST: The name of the corporation is McALESTER FUEL COMPANY and it
is incorporated under the laws of Delaware. i

SECOND: The name which it elects to use in Arizona is McALESTER
FUEL COMPANY. +

THIRD: The date of its incorporation is August 9, 1976 and the
period of its duration is perpetual.

FOURTH: The address of its principal office in the state or country
under the laws of which it is incorporated is 100 West Tenth Street,
Wilmington, Delaware 19801. v

FIFTH: The address of its proposed known place of business in Ari-
zona is c/o C T Corporation System, 14 North 18th Avenue, Phoenix,
Maricopa County, Arizona 85007 and the name and address of its pro-
posed statutory agent in Arizona is C T CORPORATION SYSTEM, 14 North
18th Avenue, Phoenix, Maricopa County, Arizona 85007.

SIXTH: The purpose Or purposes which it proposes to pursue in the
transaction of business in Arizona are: Development and operation of
0il and gas properties and all other lawful purposes.

SEVENTH: The names and respective addresses of its directors and
officers are: Don C. Phelps, Pres. & Dir.; Frank G. Edwards, V.P. &
Dir.; M. C. Jones, V.P. & Dir.; Herbert S. Mayberry, V.P. & Secy.;
Norris J. Welker, Treas.; Tom E. Garrard, Director (all located at
209 E. Wyandotte Street, McAlester, Okla. 74501); O. Charles Honig,
Ch. of Bd. & Dir.; Wm. A. Anderson, Jr., Director (both located at
5051 Westheimer, Houston, Texas 77056) -

EIGHTH: The aggregate number of shares which it has authority to
issue, itemized by classes, par value of shares, shares without par

value, and series, if any, within a class is: 1000 shares, Common
class, $1.00 Par Value per share.

NINTH: The aggregate number of issued shares itemized by classes,
par value of shares, shares without par value, and series, if any,
within a class: 1000 shares, Common Class, $1.00 Par Value per
share.

TENTH: The amount of its stated capital, as defined in the Arizona
Business Corporation Act is $1,000.00.

ELEVENTH: A brief statement of the character of the business which
the corporation initially intends actually to conduct in Arizona is:
Development and operation of oil and gas properties.

pated January 17, 1977. MCALESTER FUEL COMPANY by Don C. Phelps its
pPresident and Herbert S. Mayberry its secretary.

State of OKLAHOMA County of PITTSBURG. The foregoing instrument was
acknowledged before me this 17th day of January, 1977 by Don C. Phelps
and Herbert S. Mayberry of McALESTER FUEL COMPANY a Delaware Corpora-



McALESTER FUEL COMPANY . °

=~ APPLICATION FOR AUTHORITY 0" TRANSACT BUSINESS OF MCALESTER FUEL
COMPANY

pursuant to the provisions of Section 10-110 of the Arizona Business
Corporation Act, the undersigned corporation hereby applies for
authority to transact business in Arizona, and for that purpose sub-
mits the following statement:

FIRST: The name of the corporation is McALESTER FUEL COMPANY and T
is incorporated under the laws of Delaware.

SECOND: The name which it elects to use in Arizona is McALESTER
FUEL COMPANY .

THIRD: The date of its incorporation is August 9, 1976 and the ¥
period of its duration is perpetual. §

FOURTH: The address of its principal office in the state or country
under the laws of which it is incorporated is 100 West Tenth Street,
Wilmington, Delaware 19801.

. FIFTH: The address of its proposed known place of business in Ari-
zona is ¢/o C T Corporation System, 14 North 18th Avenue, Phoenix,
Maricopa County, Arizona 85007 and the name and address of its pro-
posed statutory agent in Arizona is C T CORPORATION SYSTEM, 14 North
18th Avenue, Phoenix, Maricopa County, Arizona . 85007.

SIXTH: The purpose or purposes which it proposes to pursue in the
transaction of business in Arizona are: Development and operation of
oil and gas properties and all other lawful purposes.

SEVENTH: The names and respective addresses of its directors and
officers are: Don C. Phelps, Pres. & Dir.; Frank G. Edwards, V.P. &
Dir.; M. C. Jones, V.P. & Dir.; Herbert S. Mayberry, V.P. & Secy.;
Norris J. Welker, Treas.; Tom E. Garrard, Director (all located at
209 E. Wyandotte Street, McAlester, Okla. 74501); O. Charles Honig,
Ch. of Bd. & Dir.; Wm. A. Anderson, Jr., Director (both located at
5051 Westheimer, Houston, Texas 77056) .

EIGHTH: The aggregate number of shares which it has authority to
issue, itemized by classes, par value of shares, shares without par
value, and series, if any, within a class is: 1000 shares, Common
Class, $1.00 Par Value per share.

NINTH: The aggregate number of issued shares itemized by classes,
par value of shares, shares without par value, and series, if any,
within a class: 1000 shares, Common Class, $1.00 Par Value per

- share.

TENTH: The amount of its stated capital, as defined in the Arizona
Business Corporation Act is $1,000.00.

ELEVENTH: A brief statement of the character of the business which
the corporation initially intends actually to conduct in Arizona is:
Development and operation of oil and, gas properties.

Dated January,l7[ 1977. McCALESTER FUEL COMPANY by Don: C. Phelps its
President and Herbert S. Mayberry its secretary.

State of OKLAHOMA County of PITTSBURG. The foregoing instrument was

acknowledged before me this 17th day of January, 1977 by Don C. Phelps
and Herbert S. Mayberry of McALESTER EUEL COMPANY a Delaware Corpora-
;
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STATE OF ARIZONA
DEPARTMENT OF MINERAL RESOURCES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX. ARIZONA 85007

July 20, 1976

Mr. J. J. Brunner
Technical Director
Zonia Division
McAlester Fuel Company
Route # 1

Kirkland, Arizona 86332

Dear Mr, Brunner:
Thank you very much for furnishing the Department of Mineral
Resources with the 1975 production data for your Arizona min-

ing operation.

Enclosed is a copy of the completed 1874-1875 tabulations for
all large Arizona copper producers.

If the Department, or I, can be of assistance to you at any
time, please contact us.

Sincerely,

Glenn A, Miller
Mineral Resources Specialist

Enclosure

f 5 N il
GAM:jm File: McAlester Fuel Company C Covrntill
Yellow Alpha '""M'", Copper Report, GAM fﬂe
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STATE OF ARIZONA

DEPARTMENT OF MINERAL RESOURCES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA 835007

April 21, 1976

Mp. J. J. Brunner,
Technical Director
Zonia Divigion
McAlester Fuel Company
Route # 1

Kirkland, Arizona 86332

Dear Mr. Brunner:

Last year your Mr. Sills reporied production of 1, 358, 357 tons
of copper at the Zonia operation in 1874, (see attached copy of
Mp. Sills letter).

We would very much appreciate like figures for 1975.

Thank you very much,

Sincerely,

Glenn A. Miller
Mineral Resources Specialist

jm

cc: Pink Reading, Yellow Alpha "M"
Copper Report file
McAlester file
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T. E. GARRARD. PRESIDENT' }] % DON C. PHELPS, VICE PRESIDENT 4 CHAS. F. VIERING, TREASURER
LT AND SECRETARY . oY
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McALESTER FUEL COMPm -‘ \
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KIRKLAND, ARITONA 86332 e

—

ZONIA OPERATION ‘ September 9, 1968* (602) 445.1950

Arirzona Dept. nf Mineral Resources
Fairgrounds
Phoenix, Arizona

Gent lement
The operating personnel of the Zonia Copper Mine of McAlester

Fuel Company, Kirkland, Arizona, srs listed below. Please cnange
your records if needed.

Donald F. Anderson Project Manager _
George Sutherland Office Manager 1
+Max Hartle "~ Mine Foreman

David L. Spellman "~ Plant Foreman

Walter J. Cobey, Jr. Mine Fngineer

Very truly yours,

LW 'Fv/ ' // : "/ SN ' «
Donald Anderson 3
Project Manager

DFA/ne

cc: Office of Arizona State Mine Inspector




SHATTUCK DENN MINING CORPORATION

IRON KING BRANCH
HUMBOLDT, ARIZONA

e i April 19, 1948,

Mr, C.H,Dunning, Director,
Department of Mineral Hesources,
Phoenix, Arizona.

Dear Chuck:

f

We have spent several days down on the Zonia
group, surveying and looking over the showings, as a result
of which I would 1ike, if possible to get the report you have on
file there long enough to make a copy, after which it will
be promptly returned. Can do?

Yours sincerely,

P
& /{ LD

SN SN L CR




M. H. ¥. Mills, Manager L
~Iron King Branch e
‘Shattuok Denn Mining Corp. 3
Hmholdt, Arimna

':_'ADear Ha;az

Herawi’eh is. the inmm&%ian wa havg cm *sha
_E@nm,

Ybu need m:t remm tha W wrnﬁ@n reparts
a8 we have plenty of copies, but we do not have. msher
copies of the U By ,
get any more.- Thare m W geed '&hat b&ek.

Yaura ainceraly i

| R TE (o ,, g i Ghas.‘ He Dunning,
CHDzmh (\Ej‘é’ o Bl ol Uimctar :
AR i g s

Burea l!&rch 1947 Teport and cannot : k.
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1265 Veber Street,
Alamedea, Californiea.
June 19, 1946

Dept. of liineral Hesources,
State of Arizona,

304 Iome Builders Bldg.,
FPhoenix, Arizona.

Gtentlemen:

I am reburning to you mine ovner report Torm with
such information as I believe pertinent without going into
a vast amount of data. '

In mining circles I believe bv now the 7Zonisa Group

ig Tairly well known and I hear 1is the subiect of considerable
discussion as to whether it is or not another possibly big mine..
Guite apart Trom =11 the large, but I fear not too well consid-
pred vjork that has gone on over a penervtlon or so the main

sue hss never been tackled. At least vhat has happened has
1ncreased the concept of the wide-spread nature of the mineral-
izetion. The genesis and nature of the true ore body which
doubtless exists mnd which has caused the extensive surface
showings is vet to be determined, snd I do not believe will be
tremendously expensive.

T realize that vour department is interested in
furthering the development of The State resources and T can
‘sssure vou that from the resding of many veports regarding the
Zonia and -from conversations I have had over the years with
competent people , some of vhom are now passed on, hubt vho knew
the pronerty intimﬂneld,that there seems to he the vnossibility
of = big fubture producer for the State, It seems to be an ore
body very large nnd reasonsbly deep- or nothing. It is not a
Ofonert/:or an inervnerienced QmwlL operator to tackle., There
have been many such over the past few years who would have
degired to work on different aspects of the surface shovings,
vhich in some cases carry hish values, It is a job for an
onerator who can csrry the exploration for the ”noJe picture.

\ferv \JTU_]V rours,



Novemober 19, 1943

.
LI

¥r. Jamea L, Gillingham
2040 Clinton Avenus
Alumeda, Culifornia

Daar Mr. Gillingham:

I bave supbmitted & report on your
property,.the Zonia Group, to 4. M. Riedesel,
who, I believe, will be acting as a broker with
purbticular clients looking for a good gized
coppar preperty.

Yours very btruly,



UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D, Co November 27, 1943,

OFFICE OF THE DIRECTOR

Bon, John R. Murdock,
House of Representatives,
Washington, D. C,

My dear Mr. Murdocks

Enclosed you will please find War Minerals Report No. 120,
entitled "Zonia Mine Yavepai County, Ariz.," This is the latest pub-
lished War Minerals Report of the Bureau of Mines dealing with a
property in your State,

Cordially yours,

R. R. SAYERS,
Enclosure 810 Director,



Hionorable John R. lyrdoek
Ve Sa ﬁmgresm fmm Arigzona
F‘uahing;tun b




1265 VWeber St., Alasmeda, Calif.
Januvary 19, 1942

Mr. J. S. Coupal,
Dept. of Mineral Resources, (PG, [aaralt
Phoenix, Arizona. Mt PRI-UNA |

Dear Iir, Coupal:

In diseussing copper and brass conditions
with Mr. Ralph Phelps, Bridgeport Brass and Copper Co., in
his San Francisco office recently, I was shown a later
bulletin, The Dependence of Arizona on the iining Industry,
which T believe he obtained from you when he was down in
December, If you have an additional copy I would appreciate
receiving one.

This past week seems as if it might have
been of importance regarding the position of the marginal
producers of strateglc metals. I have filed with your office,
as you possibly know, certain condensed information relative
to the French’Gulceh group of claims, consequently am very
much interested in copver affairs as they are moving to a
golution, Have you had any interesﬁﬁn the property or indi-
cations of possible future interest if the orice situation
eased up a bit, as it now seems about to do?

I have been given to understand that the
Miami Copper Co. nmight be a loploal company to present our
data to. Phelps Dodge and Insnlratlon seem to have their
hands full, as is also the case of the Utah Copper 8o,
Miami Conper seems a possibility and I beg to inguire whether
you may nossibly have sent any 1nformatlon to them regarding
the clalms referred to. If, also!you have another extra copy
of the form report on the Aonla claims in French Guleh I
would appreciaste one as mine has gone to Washington.

‘"Thanking you for your attention.

Very truly yours,
&
= 3ames T. Gllllﬁ?h&m jS

-



21 Junuawy 1942

3
3

Mr. Jumes L. Gillingham,
1265 Weber St.,
Alemeda, Califomis.

By dewr Hr. Gililinghams

Complying with regqiest contailned in your letter of
January 19, I am sending you inder separsie cover §wo
“coples of the YProduotion Possibilities of the Mansginal
Copper Hines in Avizons®,

W e did not 3q$mit‘gfﬁagy of the mine owner's rveport
covering the ZONIA GROUP to the Miaml Copper Compuny,
and I should sugcest that you do it personsally. I um
enclosing herewith several extrae coples of the raport
filed with this office.

Wie have submitted this veport to other individuals, who
wore looking for leaching copper ore, and you may hesr
from them.

Assuring vou of ny desire tcbe helpful, and with bdest
wishes, T

Yours vary truly,

Js 8. Coupal

JEC-jrf
anels.




26 Junuary 1942

Hr, Josef D'Havarde,
Hotel San Carlos,
Phoenlx, Arizona.

Dear "Dea':

?
I am enclosing herewith a brief deseription of the ZONIA
MINE owned by Mr. J. L.’ Gi#llinghem, 2040 Clinton Avenue,
Alameda, Czlifornia. This property has a large tonnage of
low-grade ore in sight ready for mining. Complete plans
and estimates weve nade by W. J. Loring, who is an
internationally known mining ongineer of good rupugtatio
Pluns were made to install a 600 ton leuching plant, end
velieve the.e plans and estimate Tor their installation ars
avallable,

In ealling $his property to your attention, I had in mind
that 1% wes s%ill worthwhile trying o get a government
loan for the ercction of « large leaching plant. The new
price Tor copper aud the Pfederal demand for addltional
couper makes it very atdractive.

In order to cargy out these plans, I belleve it vill be
necessary to rirst contact the cwaner, which I believe should
ba done personally, then get all iuformation avallable and
properly present it to Washington for an application for a
governnent loan. A plant of the size reguired will cost
anywhere from one-half million to three-fourths million
dollars,

I shall be pleased so glve any additionsl help necess.xy in
this connoetlilne

With kind .ot personal regurds, T am

Yours vy truly,

J« Bs Coupal

T5C- 3t
encl.



1265 Weber Street
Alameda, Calif.
Jan. 26, 1942.

peny rﬁ!snry*anq r s s
! i K HUE i

oo
N

lire Jo 5. Coupal, , B e
Dept. of liineral Resources, ‘4
518 Title and Trust Bldg.,

Phoenix, Arizona.

Dear Mr. Coupal ]
y ’.»‘/ .

Thank you for urs of the 2lst. instant and
reports under separate cover. THose I will keep as T have a use
for them. What I really Wishéfhto see was the report or bulletin
from your office on The Dependehce of Arizona on the Mining
Tndustry, which came out after the "letter to Henderson" on the
Marginal Producers. If you have one I would appreciate ite

T am returning two Reports on the Yankee lline
enclosed by mistake.

Thank you for your courtesy and trouble.

Very truly yours,
/

—  James L. Gillingham. iiiﬁ



STANDARD TIME INDICATED
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GRAM OR RADIOGRAM UNLESS OTHERWISE
INDICATED BY SYMBOL IN THE PREAMBLE
OR IN THE ADDRESS OF THE MESSAGE.
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Mackay Radio L ARE OUTLINED IN THE COMPANY'S TARIFFS
. : ONHAND AT EACH OFFICE AND ON FILEWITH
TELEPHONE YOUR T omimere “ubles
ELCEGRAMS Commercial Cubles REGULATORY AUTHORITIES.

TO POSTAL TELEGRAPH

Form 16 Dbl.

6SN A 53 3 EXA DL RC

SH CHICAGO ILL VIA GC PHOENIX ARIZ 134P FEB 18 1942

J S COUPLA
COPPER QUEEN HOTEL BISBEE
WIRE COLLECT IF POSSIBLE TO OBTAIN SELLING OR LEASE CONDITIONS
WITHOUT SEEING OWNER PERSONALLY ABOUT PROPERTY REFERRING YOUR
LETTER JANUARY 26TH, AM HERE DISCUSSING MATTER BUT GIVING NO
DETAILS. WILL SEE RFC HERE. ADDRESS ME SHERMAN HOTEL. RETURNING
MY DENVER RESIDENCE IN THREE DAYS. ADDRESS 967 MARION STREET
APARTMENT 8.
JOSEF DY*HAVARA
203PM



February 21,1942,

{

i Mee T. Lo Gi)llinshum
v 2040 Clinton Avenue
N Alemeda, Califernis.

% iDe&r Mr. Gillinghsag-

I have been in the field sll - y thie fisld
again on donduy for ab least & we

o Torward your reply.

, and aa returalag t
s but will iastrue

of ©
o

v e
$

A

= &
¥

5
Fotn

&

o

You muy Love bad a wive
raganrding your Lrops

& Kr. Josel A'Huavarda fvom Chicago
Kad me Lo geb price und terms slso.

1 have had another lagulry renacding voup property bub these people
have in miusd the applioation for sn R ¥ ¢ losu. T% tukes cousideranle
time and prepavation %o get B ¥ ¢ loans., The people I mention

have excellent conneetions snd feel sure that they could get the

loan snd provide tho necsssary preliminacy money and wlso the
operating stalf.

You mey have had such & plun under consideration yourselfs To get
an B ¥ ¢ loan the owner has to agrea o the mortgeying of the
property and under cerbtain safeguards this could be done by the
right pardies holding & lesse and option, if agreeable to you.

iy ondy thought is that preduction from all properties, vapable
of producing, should be made at this vime. When umd if we will
get the present price of 17 ¢ for copper agaln, on zero-guota
properties, is quite problematic so that avery effort should be
now made on the low grade coppers.

I will greatly approciate hearing from you both on the price and
terms and also on the yuestion of, under right conditions, your
consent %o an application for an R F € loan by pariies agroaing
bo your price and terms.

Very truly yours,

v
Je S Coupal, ’\
‘\
|
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[February 21,1942

HMte Jooof 4'Havarda
967 WMarion Strest
Apt. &

Denver, Colo.

Dear Deo;-

£ _ ] A :
I did not wirs Mr. Gillingbem on the Zoule as you reguested ag
I had o lotter in the mall asking for sn air-mail reply whieh
would give the prics and terms he agks.

No reply has been received teday snd I swm leaving inctruetion et
the office to alr mall you a letter giving you the price and terms
8l moon ay they srs recelved.

I feel quite certain vhet it will be necessary to have a personal
visit with Mr. Gillinghem before a proposal i¢ vut to him to take
aver the properdy under leage and option end then spply for an

R T ¢ loan. The owner has to agree to a mortgage on a properéy
before & man holding a lease aud option can get a start on a loan
application.

The owner eould apply for a losn iz his own right so thet it is @
subject rether delicate %o tackle by a wire,.

I am golng to write him s letbter now stabing that I heve two groups
in mind: one who would want to operate on private capital and

the other who would spend what preliminary money was necessary

end then apply for a loan. '

When I get reply to this I will advise you.

I hope you were not disappvinted in my reply by letter to your
wire. One thing I want to impress upon you and that is this#

you cennol step into the mining business snd plek things off like
you plek fruit ¢ff & tres, expecially when 1t is some one elses
tree: a certein smount of preparation and preliminery work and
often expense must be done before & sound presentation can be made.

Besat wishes to you and Gladys. ( I smile when I think how
~unconciously she broke the ilce and how ambarassed she seemed. )

With all this government money loose we ought to be gotting action,

Sincerely,

Je B Qﬁﬁﬁ&lq
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1265 Yieber otreet
Alameda, Calif.
February 24, 1942

ir. d. 5. Coupal,
Dent. of mjneral Resources,
Phoenix, Arizona

Q
Dear Ir. Coupal:

I have been away and on ny return I received
both of your letters at once. I am sorry that you could not
have hesard immediately.

‘There has been a tremendous amount of inquiry
regarding the Zonla since the change in price sllowable was
announced, and I have personally had the matter of develonment
up with two strong groups. One I had to turn down as I could
not get the conv1ct10n or assurance that matters were to be
pressed for immediate production, the other group are stiil
working on the matter and I hope Lo know within the week definitely
just how they. intend to proceed. I am obligated to hold any other
dlscu351oqs or nresentations in abevance until their decision

is made. I will let you know if arrangements do not work outb
satisfactorily.

I aporeciate your efforts in the behalf of the
Zonia and I know that vour first consideration is, as mine is,
to get these properties producing, to make covper available.

Thanking you agsin, and I will advise vou when
the matter is open, I remain,

Very truly yours,

emes L., Gillingham




March 24, 1942

Mr. James L. Gilllinghem
1265 Yeber Street
Alameda, Californis

Dear Mr. Gillinghem:
Thank you for your lstiter of Februury 24.

I would be very much interested to know just
what progress vou have mude on the Zonid and what youyr
preseut plaus are. Unless private Capitsl iz ready to go

at your property I would sugeest thut vou consider on anp-
¥ prop 5 P

plication for an RFC loen to put this property into immediate

production,
With best wishes, T am

Yours very truly,

Je 8. Coupsl



¥

James L. Gfllingham
1265 Weber Street
Alameda, California.

Dear Sir:
Thanks for your lotter of August 4, 1942,

My clients, after examination, will meke an offer for any
property which they conclude offers possibilities, either
on & Yerm basis or an oubright purchase and they will ask
for an extended period for examination, aay tbirty days
ut least,

~ If and when you are im position to present ‘chg Zonia
group, I hope you will do so, with every sorep of in-
formatlon you have and which you deem of interest to a
posgible pnwhaner.

In steting your prices (Cash $____; terms

please uake allowsnce for s commission of five (5%) pur
cent for me.

I shall convey your message %o Mr. Coupsl.

Yours truly,

RUBERT RAB.

RRin

o/c ¥r. Sam Coupal
Minesal Remources.



Soptember 8, 1948

L)

Hre Jo Le Gillinghan
1265 Veber Streot
Alameda, California

Deapy MHr. Gillingham: ’

My inbersst in the Zonla _property
still continues and T would 1ike™ €0 kmow what
progrese you have mede, if any, in elther a
deal oy an arrengenont for anplication for an
RFC Mine Losn on this properbys

Last week I wes in toueh with cerbain
parties who are looking for a good sopper leache
ing proposition and before saying saybthin: definito
about the Zonla or befors veferring them to you,

I wld b0 know AF you are free to denl ab this
tlne,

#ith best wishes and kindest regaris,
I am,

Vary truly yours,

Jo B¢ Coupal,
Divestor

Jacshal



1265 Weber wtreet,
; ; Alemeda, Calif.
i 5eptember 13, 1942
i

!

{

ARIZONA |

tr. J. S. Coupal,

Director, Dept. of ilineral Resources,
413 Home Builders Bldg.,.

Phoenix, Arizona.

Dear Mr. Coupal:

Your kind letter of the 8th. instant

received. Your continued interest is greatly appreciated.
I know that you feel the same way about the Zonia' property
as I do - that every effort must be made to get these know
reserves produced into copper, everything else being secondary.
Have gone a long way since last writing you and the property
is now under option and examination with Federal interest
behind it. I will know the Presult shortly I think, but cannot
offer else where at present. I would appreciate it if you
considered this information confidential. I am hopeful that
before long we will have another producing Arizona property
of megnitude.

T will plan’to drop in to see you when I get
over. Had hoped to spend the winter over there as I have a
1ittle ranch over near the Huachucas that 1 haven't seen for
some bime. wWith tire and gasoline rationings in the offing
it would seem that there might be difficulties.

With kindest regards,

Very truly yours,




September 25, 1942

i

Mr. Janes Lo Gillin@;hm
1265 lWeber Streat
Alameda, Celifornia

Dear My, Gillingham:

Many thenks for your letter of Sepbember 13 and the infor-
mation regarding the Zonie property

We have been asked to muke s list of all of the potential
copper producsers in Arizonz whioh are now idls, ssetting forth
thelr problems and the reason they are idle with the mmount of
coppar that they ocould possibly produce and the monsy it would
take to get them inte produchion. This list is bsing compiled
at the request of the Army and Navy Munitions Board in order that
they mey assist in expediting all possidle production.

If you weuld kindly drop me a letter stating briefly your
problems, the production possible, the smount of money rejuired,
and so forth, I will attaeh the Mine Qwner's Report of your
property and includs your lutter in cur compilation. With this
information available 1t may be possible that your plsns will get
better attention and possibly allow your property to come inte
production at an sarly date, :

With best wishes, 1 am

Very truly yours,

J+ 5. Coupsl, Director



6 October 1941

‘ A
Mre Jo L Gillinghﬂﬂl,
2040 Clinbton Avenue,
Alsmeda, California.

Wy dsar My, Gillidgham:

T am enclosing heryewith & copy of minse owners
report cove-ing the ZONIAIGROUP in ths Walnubd Creck
Mining Distriet, Ya spai County, Arizona, which has noen
filed with this departwent.

T shall be glad to submit & copy of this
report to anyons meking inguiry for a property such as
yours.

Assuring you od my desire to de helpiul, I

am
Tours vsry Lraly,
“Wharles Fo. Willis
Chairmun, Bosrd of Governors
CFW-jrf

encl.



1265 Weber Street,
: Alameda Calif
> b WL 1ot i R °
<o i gAY 5 . ] YA
DEPT. MINERAL BESCUESES October 7, 1942
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ocT O 1942
E PHOENIA, ARIZORA

¥re Jo 5. Coupal,
Director, Dept. of ilir
415 Home Bldrs. Build
rhoenix, Arizona.

ineral Resources,
ing,

Dear Mr. Coupal:

Thank you for your letter of september 25,
T have delayed answering hoping that investigation of the
zonia‘and adjacent ground might have brogressed tHo the place
where definite conclusions were available,

As I had vreviously written you bhe matter
had been taken up with the Iederal -overnment in order that
these reserves if satisfactory might be available at the
earliest possible moment., The Copper Division of the Var
Production Board sfter studying the data submitted has shown
an active interest. A management-operating company has been
contacted and for the past three weeks their engzineers have
been on the property. In the meantime the W. =. B. has
recuested the Bureau of iLiines to make an independant investi-
gation and possibly do some exploratory drilling to check
certain blocks of ore now inaccessible underground, It is my
understanding that a representative of the Jept, arrived on
the property the latter part of last week,

I do not see what more we can do at the moment
until the present investigations are completed, The War
Production Board has been highly interested and cooperative
and I think have quite a comprehensive understanding of the
problems involved,

I greatly aporeciate your interést and if it
5 necessary will take the liberty of calling on you for
<

i e
assistance.

wWith kindest. regards, I am

Very truly yours,

N e

—_.._\.TM
“.__James L. Gillinghai
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War Mineruls Report
United Stutes Departmeat of the Interior -~ Burecu of Mines

WolleRe 138 = Copper November 1942

Y
ZONIA MINE
Yavapul County, Ariz.

SUIQLARY

The uonia mine, Yavapei County, Ariz., is & potentiul smell-scule pro-
ducer of copper. The Gold Fiolds North American Davelopment Co, has an option
to mine surface ores and to leach them if ore reserves ars large onoush to
Justify exploitation of the deposit.

At the request of the War Production Board, the Burcuu of Mines has
undertaksn to check-sample the outcrops of the deposit and to estimate the
reserves of oxidized ores. The Buresu will diamond drill the southern portion
of the deposit to confirm the juantity snd grade of ore availeble for open=~
cut mining to a depth of 100 feet. It is possible thet this work muy indicate
& maximum of 300,000 tons of oxidized ore contuining 9,000,000 pounds of saluble
coppere In addition, the northern part of the ore zone presents possibilities
for developing & maximum of 500,000 tous of oxidized ore containing 16,000,000
pounds of salable coppere.

Exploration and sumpling by the Burecu of Mines can be completed in 3
months at a cost of $17,500. If the results are fuvorable the compuny pure
poses to construct a leachling plant, for which & flow aheet has been deter—
mined from tests in the laborutory end in & pilot plent. Extraction of copper
was established ut 93 percent. Construction of this plunt will require about
6 months, Thus, the uminimum elepsed time from the boginning of explorsation
and check-sumpling to the completion of the trestment plant would be 9 monthe,

Oxidized ore waenuble to leachlng could be mined from &u opun-cut at the
rate of 500 tons & duy. Cement copper precipitates would be produced for
shipmont to o custom smelter, The corresponding enmusl production of stundurd
or slectrolytic copper would be about 5000,000 pounds,

INTRODUCTION

The Zonis mine is 12 miles southeast of Kirklend, a stution on tho
Phosuix branch of the Santa ¥Fe Rellroud and 7 miles southenst of Kirkleund
Junetion on paved U. 8, Highway 89, 4 wellegruded gruvel road coanects the
mine with Kirkland,

L)

The Gold Fields North Amerdicen Development Co. has un option to mine
surface ores and to lesch them if ore reserves ure large enough to justify
explolitation of the deposit,

Tuls report ls based principally upon (1) inforsution contuined in &
& report to the Hammon Copper Coe. by Fo e Sizer, mining ungiuaer, under
date of Qetobsr 24, 1930, and (2) upon correspondence with We Co Lummon and
We Jo Loring. No field report by aa engineer from tho Bureeu of Mines is
availeble at this time,
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HIGTORY 28D REFIRINGES

Some ore was uined from this deposit ot en carly date, and direct.
smelting was attempted. A syndicete sank the Cuprite sheft on the Mcllahon
group of cloims previous to 1920 but did not find commereliul sulfide ore.
The shaft produced more water thun could be pumped by aveilable equipment,

¢

In the lete 1920%s the Hammon Copper Co. of San Fruneisco, Calif,,
aguired the mine and 4ld a large emount of development on the shellow oxi-
dized ore. X, L. Sweeney made preliminary leaching tests on this ore for
the compauy. W. J.' Loring directed the mine development and built a pilot
lesoking plent, where he confirmed tke percentuge of extruction odtulned in
the laboratory tests by Sweeney. James L, §lllingham owns the Zonia group
of mining elaims and has options on the McdMakhon group, title to which is
held by Sophia 0, McMahon,

Tha following groups of clmins of the Zonia mine cover un arew having
a8 length of 11,000 feet and u muximum width of 3,600 feet,

Group Agras Remarks
' Zonlu 25545 Putentod
" MeoMahon L71.7
' Motals 61,7
. 1 Rolla Smith 100.5
Shenefeldt. 4.6 ¥or tailings disposel
731,0

PHYSICal, FEATURES

The daposit is in the mounteinous belt of Arizona, lying betwesn the
desert snd the plutesu. The altitude of the mine Lg about 3,800 feet, Water
stunds at 265 feet below the collar of the Cuprite shuft,

DESCRIPTION OF DEPOSIT

The ore zone strikes northesst and dips 559 to 60° northwest through
pre=-Cambrian sericitic schist intruded by monzonite. The ore zone outcrops
3,600 feet along the strike. The maximum width of the zone is 200 feet, Ore
18 found in both schiat «nd monzonite., The schist ore body is oxidized to
the 335=foot level and 48 rather soft. The physicul cheracter of the wall
roek is unknown. 4 serics of treanches scross the southern part of ths ore
zon® indicates ore of minadble grade for & length of 700 feet wnd & width ranglog
from 26 feet to 145 feet. In places the oro 1s sepurated into severul nurrow
bands by interveuiny areas of vory low=grade moterisl, Sporadlic trenching
and sempling show occurrences of copper for maximum distence of 425 feot
goutheast of the ore zone.

The northern part of the ore zons exteuds through u strlke & distunce
of 400 feet and shows good copner wssuys acoss widbis of 55 to 145 Toat,
These assays wore on spot samples tuken obli uely uacross tho ore zoae in three
widely sepuruted groups., The northern end southern parts of the ore zone are
soparated by v distence of 400 feet in which no sumples were tuken, The nature
of this intermediote srean between outcrops is not clorified in avellubleo fleld
raports.

Underground, ths ore zone was exposed on the 2L0-foot lovel by driftse
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and crosscuts through & length of 1,550 foet wnd & maximun width of 300 feot,
On this level the ore body has a length of 925 feet end ¢ maximum widtl of 88
feoet} 1% has an ures of 65,000 asguure feet cnd contuins 5,400 tons per foot
of depthe The averuge copper content is 1.33 percent. A band of lean nsterial,
too low-grade for mining, bisects this block througzh a distence of 250 foeet.
Exclusion of this materisl would reduce the calculeted tonnege but meterially
inceresse tho aversge graude of ore mined, A strike drift nesr the MeMalon
shaft shows severaul slhort stretohes of good oree. On the 335-foot level the
ore zone thut was 45 to 170 feet wide was followed for o distsnce of 4,30
Teet northeast of the Mddahon shaft. Ore wus cxyposed ut the north end of the
lovel through a length of 57 feet snd & maximum wldth of 20 feet.

Ore in monzonite outerops on the Defience cleln cest of the schiot ore
body, where surface trenchinz indicates o widtb of sbout L5 teet,

MINE WORKINGS

0ld mine meps show the Cuprite shaft (elso culled the McMalion Bhuft)
%o be 874 feet deep., Drifts were mun from this shaft on five levels,

Tiik ORE

The principal orse minersls sre azurite, malachite, and chrysocollu,
with slight amounts of cuprite &nd chalcocite, The ore slso carries sone
limonite, speculurite, and hematite, with minor cricunts of siderite, pyrite
tnd bhalcopyrite,

It is possible that the low-grude copper assuys in portions of the
outerop may be due to pertinl lsaching of the copper at the asurfuce and thet
the comnercisl ore may become wider with depth, OSurface essuy mep is atiucied
(rig. 1),

POSUIBLE ORE RISLRVES

In his report Sizer cstimates the ore rogerves, from surfauce to a
depth of 240 feet, to be 1,338,000 tous of developed ore conteining 1,75 per-
cent copper end 760,000 tons of probable ors contuining 1.50 percent copper.
Assnys of surfuce trench ssmples indicete thot the southern portion of the
ore body contelns 1,73 percent copper und «ill proiuce 3,440 tons of ore per
foot of depth. Vourificution of the grade of this ore from surfuce to a
depth of 100 fect walts on dismond drilling. Assuming that this block of
ground osn be mined by un opem=-cut to « depti of 49 fest ut the narrow ends
and to 125 feot ut the middle, 300,000 tons of ore would be recoverasole,

Bhould the ore be coatinucus througrout the northorn portion of thas
ore zode, & maximum of 500,000 tons of commerciul ore might be mined by an
opun cute

ELAPLORATION AND ChbCh SalsLING _
T0 B PERFORMED‘BY BUREAU OF MINwS

48 soon a8 meén und equipment cun be udsemdled, « progrum of exploration
will be initisted by the Bureau of Mines to counfiem the uentlity end grude of
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ore to a deptk of 100 feet. This will consi. t of (1) cueck sempling thut
may geen advisuble in surfece trenchss end underground on the 210-foot level,
(2) cutting additionsl trenches across the outcrop of ths ore zone, and (3)
dlemond drilling about 10 holes totuling 2,000 fest. The time re,uired to
complete this exploration and check ssmpling is estimsuted st 3 months,

ESTLMATED COUT OF EXPLORATION sl L.uiPLING

The cost of exploration and sampling to be performed by the Buresu of
Hines is estimated to be §17,500. Dotulls ure below:

Iten Amount

Diamond drilling, 2,000 feet ut £$4 & foob eeveve....& 8,000
Diemond-drill Bbmplin& ®H9 00036900080 Ce00 008 0E 8000008 2,030
Surfuce trenching, 1,000 feet ut §3 a T00t veveseees 3,000
Check sumpling, surfuce and underground,

300 samplas at 35 BHCh seoesecsceccovocnssonaase 1,500
Sup(ﬂr?’i.@ion and fzﬂﬂlyﬂat? POUPOROOINIBP00600CEIB0IGSO Y E.OOO

17,500
ORE TRi-TMENT

The uwsusl msthod of tresting leun oxidlzad=coppar ores i3 by leaclhini,
A lesching process developed by Sweeney in the lauvoratory und checked by
Loring in a pilot plunt «% the mine indlcuted an extraction of 93 percent
of tha copper from the ores of the Zonls deposit, For estiswting PUTpPOBes,
an extraction of 90 percent is mssumed for s fullescule plunt ut the Zonlae
mine., Construction of u lesehing plent ie planned by the Gol:d Flelds North
smericen Developmant Co. The Burcsu of Mines cen estimute construction costs
after it hng studled the btreutment process asnd flow shoest developed for this
Cra,

Baslter peymente for shipneats of eement coppur precipitutes bused on
tho schedule of the awericen Snelting & Refinin; Co,., Hayden, ariz., for
precipitates contalning 75 peresnt coppor are estimsted to be 134375 cents e
pound of co;per recovered at the suelter after deducting froigut from the mins
plant,

TINe REUIRED TO STelT MRODUCTION

agsunlng thut lebor, supplies, mutericls, and evulpment cun be obtulacd
as neoded, the construction of a lesuching pleal with & cupiblty of 500 tons
per day is estinated to rejuire 6 months. allowlag 3 months for axplorstion,
tho minimum elupsed tims from the initiul explorstion to the completion (1)
of prepsrutions for opsn~cut mining snd (Z) of the construction of & lescling
plent would be 9 nonths.

CONCLUCLONG

The Buresu of Minss will .

ls Cut additionul trenches across outcrops of the deposit.
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2e¢ Clieck-sample surfuce and undergreund exposurcs of ore.
3¢ Diumond drill the deposit from surface to & dapth of 100 ft,

Should this work indicute that adequate ore reserves are availablo
for open=cut mining, the Gold Fields North American Developnent Coe purposes
to construct a leaching plant for the trestment of the ore und to sturt pro=
duction us soon as possible,
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