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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES
VERBAL INFORMATION SUMMARY

1. Information from: Steve Fry
Company: Union Texas Petroleum Company

Address: 1330 Postoak
Houston, TX 77252

2. Phone: (713) 623-6544

3. Mine: Zonia
4. ADMMR Mine File: Zonia
5. County: Yavapai MILS Number: 407

6. Summary of information received, comments, etc.:

e

| Mr. Fry reported that our December 1988 verbal information summary

! states that Union Texas Petroleum is supposed to be owner of the Zonia
Mine and that it is probably incorrect. He does not know who the
current owner is.

SIT

j

He provided a partial ownership history: McAlester Fuel was the last
operator of the mine. Sometime after operations ceased N-Star bought
McAlester Fuel. Later Union Texas and Ultimar 0i1 bought N-Star with
the agreement that Ultimar would run the mineral properties and Union
Texas the oil property. Subsequently there have been other deals and he
has no idea whether the Union Texas-Ultimar partnership has any position
in the property but he doubts it. \

Date: 9-16-92 Engineer: Ken A. Phillips

IS
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ARIZONA COPPER RESERVES
COMPILED BY
ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

PROPERTY:
ZONIA

OPERATOR\OWNER:

Zonia Co.

212 S. Marina St.

Prescott, AZ 86303 ,
602-778-2101 S ASED R

6/9L - §

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 - 35 MILLION TONS AT 0.31% Cu
RESERVE INFO - Acid Soluble - (includes minable and in situ)

SOURCES:

George Phelps - NJN WR 3/1/85, Lundin, Richard J. et al "Porphyry
Copper Mineralization Assoc. with the Central Arizona Greenstone Belt."
Feb 1985 pg 4 (ADMMR Zonia file)



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

VERBAL INFORMATION SUMMARY (SHORT FORM)
‘May be Reproduced
May Be Inserted Into Mine File Or Added To "Rumor Page"
1. Information from: Robert E. Holt

Address: Owl Head Ranch - Box 1018 MSR

Tucson, AZ 85737

2. Phone: 575-2792
3. Mine: ZONIA
4. ADMMR Mine File:  ZONIA

5. County: Yavapai
6. MILS Number 407

7. Operational Status:

8. Summary of information received, comments, etc.:

Mr. Holt was given old ownership information on the Zonia Mine with

the caution that it probably was out of date. Mr. Holt later reported
that the property had changed hands several times with cohpany buyouts.

The current owner is supposed to be: Union Texas Petroleum Company

1330 Postoak

Houston, TX 77252
Phone: (713) 623-6544

Date: December 1988 /4/ /144212;::::::;

(signature) ADMMR




ZONIA GROUP YAVAPAT COUNTY

NIJN WR 9/1-/83: Jim Vacek reported that Queenstake Resources is trying to
buy the Zonia Mine, Yavapai County.

CJH WR 3/23/84: Visitor: Don Anderson (c). He reported that Antioch Resources
(c) names as a principal asset, the Zonia Mine, Walnut Grove District, Yavapai
County. They will be carrying out a modest exploration program on this property
this summer. The target will be volcanogenic massive sulfide deposits with
significant precious metals values.

NJIN WR 3/1/85: At the Zonia Group (f) Yavapai County, George Phelps reported
that Queenstake Resources Ltd (c) 900, 850 W. Hastings St., Vancouver V6C

1ET and Antioch Resources Inc. have purchased the property from McAlester
Fuel Co. Copper oxide reserves are estimated to be 35 million tons grading
.31% Cu. This includes mineable, leach basin and insitu reserves. (The new
owner and reserve data should be changed in the copper reference file.) Pesprie
Recently Phelps Dodge reviewed the property as a place to dispose of sulfuric
acid and produce Cu from a SX/EW plant. They turned it down because
operating costs were extimated at over 30¢/pound. Currently Antioch and
Queenstake are reviewing the schist units for gold zones. One shaft, the
Z-10, was recently rehabilitated 90'. Underground samples taken there ran

.3 - .5 0z Au/ton. They would be interested in having a joint venture
partner assist them due to the large property position and number of target
zones.

NJN WR 11/24/86: Dave Hembree, Queenstake Resources Ltd (c) reports that they
are no longer interested in the Zonia (file) Yavapai County. Their portion of
the property has been returned to Antioc Resources (c). Their exploration
program consisting of underground rehabilitation and sampling only found

spoty lenses of precious metal minralization.




ZONIA GROUP YAVAPAT

Visited with Mr. Brunner at the Zonia mine of McAlester Fuel Company where
he said they were loading holes in preparation for blasting 4 million tons
of ore and overburden for the purpose leaching-in-place. He said they had
contract-drilled over 300,000 feet of 9'" hole to an average depth of 250
feet. GW WR 3/21/73

Went on to the Zonia operation of McAlester Fuel Company. Mr. Brunner wasn't
in but the office manager said there had been no leach liquor from the recent

Blast area because two pumps must be installed which he estimated would be in
July. GW RR 5-16-73

Went on to the Zonia mine of the McAllester Fuel Co. where Jack Brumner said he was
pre'saring a blast of 1M 1lbs of Anfo around March lst. He said the first blast containe
11,125,000 1bs. of Anfo and covered an area of 10 acres from which they have leached

an average of 5000 1lbs of Cu daily, which is below the expected recovery of 9000 1bs.

He said Anof is .09 per 1b. now as against .05 at the time of the initial blast.
GW WR 1-25-7L

Had a rumor that an attempt is being made to deal the Zonia c

opper property to a
large Cu company. GV WR 5/2/75

Frank Bowman, Amax Arizona,

said the last precipitates at the Zonia had been sold
last month. VBD WR 9/19/75

KAP WR 4/17/81: 1In the company of Dick Beard, a field interview was held with
Jack Kuhn, Jean Cline, and Hugh Olmstead of Inspiration Development Company.
The Zonie Mine was suggested to them as a possible acquisition. Jack Kuhn

explained that he felt the Inspiration Smelter is probably interested in precious
metal bearing siliceous flux.

TPL WR 5/28/60: Mr. Hughes described the Zonia project, wast of Kirkland Junction,
which is being conducted by Mr. Hughes and his partmers, but under the name

"H.T.H. Mining Co." The property comprises the Zonia aroup and the adjoining Brown
group. The partmership plans to install a 500 ton mill and copper Teach plant and
_have already moved in some items of equipment. Mining will be by open cut method.

I will visit the site on my next trip in the region.

NIN WR 1/8/82% George Phifs from Queen STake Resources (a Canadian
Corporation controlled by Canada Tungsten who is owned by Amax) is interested

in taking a Took at the Zonia, Yavapai County for a "parallel" zone of
precious metal mineralization.




ZONIA GROUP YAVAPAI COUNTY

Went on to Zonia where Mr, Brunner was too busy for an interview, The office
force stated they were making some major repairs to the precipitating unit.

G.We WR 9/17/71

Directory of Mining - August 1971 - 25 employees.

Visited the Zonia Mine of McAllester Fuel Company where a "sulfer burner" is
being installed. Mr. Brunner, manager, wasn't available for an explanation of
the new equipment. GW WR 11/24/71

The Zonia leaching operation continued at their regular rate as did the Bruce
Mine near Bagdad. FTJ QR 9/71

The McAlester Fuel Company, Zonia Copper leaching operation worked all thru the
period except for a short shut-down to replace some of the piping. GW QR - 9/71

Went on to the Zonia operation of the McAlester Fuel Company where I met Mr. Brunner
very briefly for the first time., He was busy with two insurance men taking an inven-
tory of equipment. GW WR 1/26/72

The copper leaching operation of the McAlester Fuel Company continues at the rate of

16,000 tons per day. A small 50p plant has been recently completed and is operating
very satisfactorily. GW QR 2/72

John Brunner, manager of the Zonia Copper Mine of McAlester Fuel Company is really
bitter toward State Air Pollution Commission who have threatened to fine his company
$1,000 per day until the 2%J SO, fume emission from their newly installed H2804 plant
is stopped. This directive wou%d mean returning to the use of purchased acid. Mr.
Brunner said that since the new acid plant has been in operation is the only time the
operation as a whole has been on the black side of the ledger. GW WR 5/24/72

Went to the Zonia Copper mine of McAlester Fuel Company but Mr. Brunner wasn't in,
however, the office manager said they had received a summons to appear in court re-
garding their air pollution. GW WR 9/20/72

Active Mine List - October 1972 - Empl. 25

Mr. Brunner of the Zonia copper leaching operation of MacAlister Fuel Company wasn't
in but the office manager said they were operating as usual and that they had a per-
mit from the State Environmental Agency allowing their effluent of 50, gas. GW WR 1/24/73




ZONIA GROUP YAVAPAI COUNTY

Mr. Mercer of Air Pollution Control phoned re use of S02 by McAlester Fuel Company.
Current use 17 tpd. Also use 50 tpd HyS0,4. FPK Note 3-11-70

Visit with Nagib Akel, Brunner's assistant. They are taking copper ppts from the discard
pond and hope to increase overall recovery. FTJ WR 3-20-70

Zonia mine was active during this quarter. FTJ QR 4=3-70

Visited Zonia mine - Mr. Akel said operations about normal. FTJ WR 5=22-70

Active Mine List May 1970 = 46 men = J.J, Brunner, Project Manager

Zonia mine operated at the usual rate for the year. FTJ Annual Report 6=30-70

Went to Zonia, visited with Mr. Brunner, who said operations normal. FTJ WR 7=24-70

Visited Zonia. Talked to office personnel as Mr. Brunner was not available. FTJ WR 9-18-70

Active Mine List Oct., 1970 = 29 men

Visited Zonia = Mr. Brunner wasn't in but its rumored that Zonia increased production lately.,
GW WR 11-20-70

Zonia mine operated at its regular rate through the quarter. FTJ QR 1-13-71

To the Zonia mine =- Mr. Brunner was out so did not learn too much but ppt plant was
changed and other improvements made. FTJ WR 1-22-71

To Zonia mine = Interview with Jack Brunner who said they were using a D9 Cat with 10°'
ripper to break up some of their leach dumps. FTJ WR 3-22-71

The Zonia mine was operating at its regular rate. FTJ QR 4-5-71

To Zonia mine. 23 Company employees, and 13 contract. They are mining at the rate of
12,500T/day. FTJ WR 5-24-71

To Zonia mine. Jack Brunner was somewhere around pit, after driving around pit - gave
up. I wanted to know about some obvious changes in the precipitation process,
FTJ WR 7-27-71




ZONIA GROUP YAVAPAI COUNTY

Visited Zonia - brass from Oklahoma visiting the mine. FTJ WR 11-22-68

Active Mine List Oct. 1968 - 21 men - 18 contract

Zonia operated at regular rate. FTJ QR 12-31-68

Visited Zonia & Richard Chilson and inspected pit with Don Anderson. Operating at

regular rate, but are short of water. FTJ WR 1=24-69

Visited Zonia mine = Don Anderson not at mine ~- operations normal. Have
well developed. FTJ WR 3=-21-69

fairly good

Zonia mine - Division of McAlester Fuel Co. operated at regular rate during quarter.

FIJ QR 4-18-69

Active Mine List April 1969 = 39 men - Don F. Anderson, Project Manager

Visited Zonia mine southeast of Kirkland Junction. Don Anderson, Manager, took me
through the mine which is operating at 12,000 tpd. The mainly silicate ore in schist
is placed in heaps in 12 ft. rises over more than a million square feet of leach area.
Pit benches are 27 feet high. The oxide ores with chalcocite are of satisfactory grade

but primary material averages only 0.2 percent copper. FPK WR 6-4-69

Visited Zonia = Anderson was making tour of property - operations normal.

FTJ WR 7-18-69

Talked to Don Anderson at Zonia. He is resigning as of Oct. 15, 1969 and will be replaced

by J.J. Brunner. There is no change in operations. FTJ WR 9-19-69

Active Mine List Oct. 1969 = 37 men - J.J. Brunner, Project Manager

Visited Zonia = Mr. Brunner showed me around., They have installed a filt

er and are

treating iron sulphate water with S0 with activated charcoal as a catalytic. Hope to

up recovery. FTJ WR 11-21-69

Visited Zonia and Mr. Brunner who I understand is doing some shaking up.

He said he hoped

to have things in better shape soon and may be make some money for the company. FTJ WR 1-23-70

Zonia mine was making additions to their plant during this quarter. FTJ

QR 1-16=70



ZONIA GROUP YAVAPAI COUNTY

Visited the Zonia Mine. They are mining about 8000 tpd. To date about 1,000,000 tons
of ore mined produced about 3,000,000 1bs. of copper. They have ceased crushing of ore
and also use of bulldozers for ore transport and are now using front end rubber wheeled
loaders to avoid compaction of heaps. In addition, before adding ore to heaps, the top
3' of ore is scraped off. The new and smaller leach pit is near completion. Interview
with Don Anderson who said recovery was about 70%.

FTJ WR 3-24-67

Visited the Zonia operation east of Kirkland Junction. Operation said to be normal,
FTJ WR 5-19-67

Zonia Copper mining division of McAlester Fuel Co., situated 22 miles southwest of
Prescott, Arizona, (via Kirkland) has stripped off the cover of an oxide copper orebody.
In 1966 actual mining started here and leaching of the low grade copper ore by adding
an acid water to the top of the ore is under way. Skillings Mining Review May 13, 1967

Visited Zonia mine. Interviewed accountant who said operations were improved. They are
now spraying leach piles rather than flooding. FTJ WR 9-22-67

Visited Zonia = they are mining 8000 tpd. The pad has a series of lifts, 6' high. These
are sprayed using Armstrong sprinklers with 5% acid solution until saturated, then
allowed to stand for a few days, sprayed again with 3% solution. Recovery is said to
have improved. The ore contains about 9% chrysocolla, balance carbonate and oxides.

FTJ WR 11-24-67

Active Mine List Nove. 1967 = 44 men

Visited the Zonia mine - operating at regular rate. Some changes made in pit mining to
allow some selectivity. FTJ WR 1-19-68

Visited Zonia office - operation as usual with expectation to reach 15,000 tpd to leach
piles. FTIJ WR 3-22-68

Active Mine List April 1968 = 18 men

Mine visit to Zonia = operations normal. FTJ WR 5-24-68

Visited Zonia = tour of the mine with Don Anderson. They are mining about 3000 tpd. Some
exploration on surface continues and crew of 3 underground timbering. FTJ WR 7-26-68

Visited the Zonia mine - Don Anderson is now project manager. They are mining 12,000 tpd.
FIJ WR 9-20-68




ZONIA MINE YAVAPAT COUNTY

Visited Zonia. Mr, Anderson said they hoped to begin mining and spraying in about

1 month. Heap piles expected to be 25' high rather than the original plan of 50'/
Also highest point of leach pit cut to 250' to the bottom of the pit. Letting of
contract for mining not completed as they are undecided whether to use dozer, carry-
alls or trucks for placement of ore. Asphalt was being spread over the entire surface
of pit on top of cement-soil foundation. Pit estimated to hold 6-7,000,000 tons when
filled and if necessary; a new pit will be prepared.

FIJ WR 3/18/66

Visited the Zonia Mine. Leaching had been taking place for about 10 days on two
leach piles. 450,000 tons have been mined to date. 18,000 tpd, 5 days a week is
scheduled for mining. 6 scrapers and 6 dozers do the mining, Aerial photos are
taken monthly to determine tonnage mined., 163 gpm of water is sprayed at present
producing about 2 tons of cement copper per day, carrying about 85% copper. This

is expected to increase to 350 gpm, Assay control is accomplished by X-Ray equip-
ment in a very modern laboratory.

FIJ WR 6/24/66

During 1966, McAlester Fuel Co. became the newest copper producer in Arizona by
opening its Zonia Mine, fives east of Kirkland Junction in Yavapai County. In

1965, McAlester engaged in exploration and development, and in April 1966 the Company
commenced to recover precipitate by heap leaching method. Currently McAlester is
moving ore and waste at the annual rate of 1 million tons and is increasing steadily
its copper output to a projected capacity of 40,000 1b per day.

In the mining area, tractors are employed to rip the ore for loading and transportation
by scrapers to the leaching basin. After the ore is saturated by sulphuric acid
solution, the copper sulphate bearing water is circulated to cells containing scrap
iron to precipitate the copper. From the plant, the precipitate is delivered to a
siding at Kirkland on the Santa Fe Ry.

Taken from Skillings Mining Review 10/15/66

Visited Zonia Mine, Was told they have mined 900,000 tons of ore since start up,
Copper recovered not revealed, They now have to drill and blast, as ripping ore
became too difficult, John Mercer has contract for mining and employs about 22,
McAlester (Zonia) employ 22 also.

FIJ WR 10/21/66

Visited the Zonia operation out of Kirkland Jet. Mining was temporarily suspended
while the leach piles were being scorified, Also blast holes were being drilled on
a pile, Apparently solutions were not going through the piles as anticipated.

They were also preparing another leach pit but smaller than the pit now used,

FIJ WR 2/2h/67




ZONIA GROUP YAVAPATI COUNTY

Richard Chilson with 3 men operating pilot plant on limited scale. Results not divulged.
FTJ WR 9-10-65

Visited Zonia mine and was shown the work being done and plans for the future by Don
Anderson, mine superintendent. FTJ WR 1=21-66




ZONIA GROUP YAVAPAT COUNTY

Visited the Joker Mine of Multi-Metals Mining Co. This is a partnership operation
composed of three people of Brownsville, Texas. Sam Hughes, 225 S. Marine Street,
Prescott, is the principal and the promoter of this project, as well as in another
concerning the Zonia Mine near Kirkland Junction.

At the Joker mine the company is completing construction of a mill, 50 tpd, and surface
plant. The mine is said to have produced a considerable quantity of high grade gold
silver ore many years ago. The hoist, bins, rod mill screens, tables, shop, etc. are all
housed in a 2% story small building directly over and enclosing the collar of the main
shaft which is practically vertical and reported to be 250 deep. It is filled at 120
ft. No work is in progress in the mine. 3 men are working including Mr. Hughes.

Mr. Hughes described the Zonia project, west of Kirkland Junction, which is being
conducted by Mr. Hughes and his partners, but under the name '"H.T.H. Mining Co."

The property comprises the Zonia group and the adjoining Brown group. The partnership
plans to install a 500 ton mill and copper leach plant and have already moved in some
items of equipment. Mining will be by open cut method. I will visit the site on my
next trip in the region. TPL WR 5-28=60

Visited the Recorder's office in Prescott to check ownership of the Zonia Mine. The
property comprises 14 patented claims owned by James L. Gillingham, Jr., 899 Union St.,
Alameda, California. (Claims are "Fortuna", "Arrastre", "Arteria" etc.) TPL WR 7-2-60

Visited the McMahan property adjoining the Zonia mine. The Cuprite Copper Company of
Brownsville, Texas is constructing a rectangular concrete tank, etc. and intends to make
percolation leach tests of material from this property and from the Zonia deposit which
is said to be under option. Dr, Ray Harris, Professor at Texas Tech is the principal

in the venture. The crew consists of Donald Dukes, Geologist, in charge and one helper.
Neither Harris nor Dukes was present and the information available was therefore rather
sketchy. These are the people who backed Sam Hughes on the Joker mine near Prescott.,
The project closed down amid bitter squabbles and is now in litigation., TPL WR 7-1-61

Visited the Zonia Camp where Mrs. Bruce Millan is caretaker for the owner, James L,
Gillingham. No activity. TPL WR 10=28-61

Learned a California company has taken an option on the Zonia property and some men
were then examining the property. EGW WR 5=29-63

According to M. O'Leary = Bunker Hill Co., 620 Market Street, San Francisco, is drilling
the Zonia. FPK 4-13-64

They are not drilling now according to EGW. FPK 11-16-64

Richard Chilson with backing of McAllister Fuel Co. have optioned the property and have
completed a drilling program. 30 to 40 holes were drilled in the 300 ft. range and
5,000,000 tons of .9% copper oxide ore is reported to have been developed. 5 men are
employed. Three leaching tanks are completed and installed and operation will begin

during the week of June 21 on a pilot basis. Information from Alvin Bray who lives on
the property. FTJ WR 6-18-65
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

7 w
Mine ZONIA - McALISTER FUEL CO. Date April 25, 1980
District Walnut Grove (Yavapai County) Engineer Clifford J. Hicks
Subject: Mine Visit

The Zonia is still idle with no present plans to reopen, according
to Mr. Henry Tucker, Watchman. Mr. Jakeﬁéruener, Project Manager,

lives in Wickenburg, phone 684-2188.

CJH :mw



STATE OF ARIZONA
DEPARTMENT OF MINERAL RESOURCES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA 85007

602/271-3791

Memorandum for the Files
August 9, 1977

Zonia Mine - McAlister Fuel Company

The property is still up for sale. It has been visited by representatives
of ASARCO, Chevron, Quintana, Phelps Dodge, American Selco,
Minerals Exploration Co., and Noranda.

Phelps Dodge is presently conducting a geophysical survey. They
probably are not interested in the oxide ore. They are looking for
the deep-seated sulfide possibilities.

Mr. Bruener believes the best prospects to purchase the property,
are chemical companies that buy copper scrap. The cement copper
produced at the Zonia is better than the scrap and savings can be
made by eliminating smelter and refinery charges.

John H, Jett, Director

KP/WR 1/21/80 - The Zonia is apparently still idle. Although everyone
was likely in town at the time of our visit, a small crew maintsirs the
facility. Watchman guards the property twenty-four hours.

MG WR 5/6/80: Talked with Mr. Jake Bruener, Project Manager for McAlester
Fuel. He said that McAlester Fuel is now owned by Alaska Interstate and
that the people in charge are not "in the Teast" interested in mining
properties like the Zonia. They want to sell it and about two weeks ago,
310 acres of the Zonia property were formally patented.




Mine

District

Subject:

DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Zonia Mine Date January 25, 1966
Walnut Grove Dist., Yavapai County Engineer F.T. Johnson

Mine Visit

Visited Zonis mine - division of McAlester Fuel Co., McAlester, Oklahoma.

The local address of the Zonia division is Kirkland, Ariz. Phone (602) LU5=5LT5,
Mr. Donald F. Anderson is mine superintendent and was guide to the leaching pit
where work is at present concentrated.

The Zonia is in Sec. 12; T, 11 N, Re 4 W. and is reached by taking the Walnut
Grove road from Kirkland Jct. The distance is about 7 miles and is well marked
and well maintained,

Briefly the copper occurs as disseminationsand along fracture planes in pre=-
Cambrian sericite schist. Copper minerals are principally malachite, some
chrysocolla and less chalcocite. Mr. Anderson said the area to be mined is
about 2000' long and up to 500' wide, probably averaging 250'-300', There are
other small occurrences on the property that are to be explored.

The leach pit that is being prpared occupies a canyon south of the McMahon

shaft. The canyon also marks the southerly boundary of the deposit. The pit

is to be 120'wide at the bottom and sides are on a 30° slope. Its length will
be about 1500' long with the precipitation plant to be at its mouth, Bottom and
sides are to be cemented with a 1:6 mix of earth and cement. “Givens Construction
Co., L4110 E. Washington, Phoenix, have the contract for the cement work and

John Mercer of Globe has the contract for road building and excavation. Strip~
ping and mining contract has not been placed.

Water for the operation is to be taken from the 850! McMahon shaft that has over
7000!' of workings under water. The mine is reported to make about 150 gpm.
Leach piles are to be 50! in height and piles to be built up to the top of pit -
a distance of 300 feet.

Mr. Anderson stated that reserves are estimated at 10,000,000 tons with a grade
slightly under 1% Cu. Operation life - 5 years. Stripping ratio is 1 waste
to 1} ore., Operation expected to start in March.



Mine

LEPARTMENT OF MINERAL RESOL <ES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Zonia Mine Date January 25, 1966

Distrit  Walnut Grove Dist,, Yavapai County Engineer F.T. Johnson

Subject: Mine Visit

Visited Zonia mine - division of McAlester Fuel Cos, McAlester, Oklahoma,
The local address of the Zonia division is Kirkland, Ariz. Phone (602) LL5-5L75,

tir, Denald F. Anderson is mine superintendent and was gulde to the leaching pit
where work is at present concentrated,

The Zonia is in See, 12, T. 11 N., R. L W. and is reached by taking the Walnut
Grove road from Kirkland Jet. The distance is about 7 miles and is well marked
and well maintained,

Briefly the copper occurs as disseminationsand along fracture planes in pre-
Cambrian sericite schist., Copper minerals are principally malachite, some
chrysocolla and less chalcocite. Mr, Anderson said the area to be mined is
about 2000* long and up to 500¢ wide, probably averaging 250t-300t, There are
other small occurrences on the property that are to be explored,

The leach pit that is being pmpared eccupies a canyon south of the McMabon

shaft. The canyon also marks the southerly boundary of the deposit., The pit

is to be 1@0'wide at the bottom snd sides are on a 30° slope, Its length will
be about 1500 long with the precipitation plant to be at ita mouth. Bottom and
sides are to be cemented with a 1:6 mix of earth and cement, Glvens Construction
Coe, L11C E, Washington, Phoenix, have the contract for the cement work and

John Mercer of Globe has the contragt for road building and excavation. Strip-
ping and mining centract has not been placed,

water for the operation is to be taken from the 850' MeMahon shaft that has over
7000' of workings under water. The mine is reported to make aboub 150 gpm,
Leach piles are to be 50' in height and piles to be built up to the top of pit -
a distance of 300 feet.

¥r., Anderson stated that reserves are estimated at 10,000,000 tons with a grade
slightly under 1% Cu. Operation life - & years. Olripping ratio is 1 waste
to L ore. Operation expected to start in March,



Mine
District

Subject:

f

LJE. ARTMENT OF MINERAL RESOURC. _
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Zonia Mine Date May 18, 1952

Engineer Mark Gemill

Inquiry from Mr, Manning re. Mill at Kirkland or vieinity

g
T have been unable to contact Dr. DeHesse but did talk to Archie Poarch.
Mr. Poarch told me that he had made some mill tests for Dr., DeHesse on
ore from the Zonis property which is located about 8 miles east of Kirke
1land Jet. He said that the tests were satisfactory so far as recovery was
concerned but that the ore was very low grade and he did not think that the
proposition offered commercial possibilities unless the orebodies would
warrant a very large operation. He stated that so far as he knew there
were no plans for a mill there or anywhere else in the area.

(note)

In the early forties the Bureau of Mines made a very thorough investigation
of the Zonia. They sampled all of the underground workings which are quite
extensive, and did a lot of surface trenching and dismond drilling. There is
a report out on this which I have seen but do not now have. As I remember it
the average of the ore was .15 % copper,.I dont regember the tonnage estimate
if any.



DEPARTMENT OF MINERAL RESOURCES
State of Arizona

MINE OWNER'S REPORT

Date.....d10&.. 12, 1046 ...

s

i (4 . K %. ° }.?. ° ELt
2. Location: Sé&Lat. 34 20 Twp.. 11l N Range.. 4 W. ... Nearest TownKirkland. . . .
Long. 113 W 7 Miles to State Hwy.
Distemics.....b 2. Direction... qW...coevovevvene Road Condition Good.--road--into--mine -

3. Mining District & County......./alnut Grove Minine Distriet, Yavapai County.....

v

4. Former Name of Mine: Known.as. Zonia. Group.for over 30 Years ..

W
5. Owner: JﬂmeSL.G;Lllingha;n ........................... S e M

St Ay RS B i G (TS
Address: 1265 Weber St', Alameda California

N

6. Operator: Otpf'odublxlg.ﬂoéquipm@gtonprOperty ........................... S Dt 4l

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

.

favorable winter conditions for conbinous. HOTKa b ciint

=]
e

10. Geology & Mineralization:....... 1
sericitic schist and monzonite. The ore zone strikes north east and

...... zonite. The schists are deeply leached, especially. thru. the. Tourmaline

Prdm ; - ite, malachite ysocolla
______ ore.zone.lrincipal.mine; =('LsZurlte’n“lc’l‘g’Cbrv’ooe“l; oy
; S fpdl L1y

T non
11. Dimension & Value or Ore B(Qdy:..‘J; 1on.
stimated from surface

760,000 tons . p hle. ore. o

B Wa..in.superfieial ...
s s re operstion included McMahan
—gdjoining..claims.-Exploratory s--sunk--bhere by earlier. syndicalbe.
to 874 ft. never left the oxi zone and discontinued when values
------- desired-had-not-been-obtained on-encountering heavy -inflow of-water.
I ! this point determined a block

z20ne

Bureau of nes work during the

and at some distance from what some geologists consider
e A B e L L L AR s B iy B A R L e s .
HEYe Y AN TOUEA T GUATTY Et TEHE 80D DEropoL1E TEHOWS 5



coppervvalues with e Ancline Malftladjacent giy Jg similar average
content for about 10. Tt. Face of quarry values ,aken from 85! width.
12. Or&* Blocked Out ‘or Min'Sighvs. ot eonsidered in Hemmon or B of liinesg work,

A tunnel about 60 ft. below ridge on the Tourmaline claim,

"""" cutting-to-the -cenver-of-a-heavily-leached. zone. gave nearly..a..2% -
copper content snd gives indication of wha - be found at depth 1

""""" “ritnout mueh-doubt-the-mea hemtel--of-bhe-metal--sedutions,
major faulting | displacement in the Arrastra

th numerous secondary qu veins eutting the lodesi--One

area

1

........... auch fissure vein cuts the lode on the Sunflower claim with high

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

values obtained in copper, £oid and §IIVer. THIE ¢laim Turnished

Que Prabobler .small. smelber. operation early in this century. Near this

area ,on the Iron Hat is what appears to be a hematite gossan.

"""""""" :““ﬁﬁmeraiize&fzonesmrun“the”cpmpiete“length“of"the“property“m“““
with lodes up to 200 ft., and more in width. A great deal of

No. Feet - Condition

Shafts g e 22k SaRplus )i Lower.-levels- flooded, Linbering fair.
each At Copperopolis and Sunflower

Rogesndein ol ol L TRl 2o e Eb B IR me L S P ptfe s Foe L I T P v e i e O L et e T
T oo Z00! plus Some drifting at Copperopolis and

b i e RS T T ~-Sunflowery-Condition unknown: -Sunfiower
Cibaseuts has tunnel near surface, entrance caved.

Water veer around in creek, used in old smelter operations

Cuprité shaft wWater estimated at 150 Gal. per minute.
For large leaching operation water was 1o be obtained from I

e L D Y e M L T L L T e T

15. Brief Hﬁkﬂy:»EarlymsmeltefmaperﬁtionvMV&lueSminmslagn$ellmstdﬁyuoi ............
inefficient operation,;lMcMahan and’Zonia properties incorporated in
~joint-operaetioni-firgt-by-syndieate - which -sank 874 Fb.-shalft-on-iekahan
ground just off Fairplay claim. Too much water before values realized.
~Recordsghow-they were still~inoxides of copper at the bottom; Hammon
group just

operation, starting with developed surface ores a2t 'sameé location Tor
immediate.returns...Drop.in. copper. prices made continuance impossible,

L R i DR AR A ot b e bl S SR o Al S e et

Bureau of liines investigated same superficial ore body during war.

of magnitude for short period influenced decision not to go ahead.

A



MISCELLANEOUS

\

The Hammon Copper Co. operation unified 735 acres of what they
considered highly mineralized ground for their pnogrhmw». Theiy
exploration and operations were carried out over threeto four years,
culminating with the break 1n prices of 1929. They conceded the
prime 1moortance of the Zonia Group as the heart of the area., -

The extensive work done immediate to and inecluding the Fairplay
claim was occasioned by a deep development shaft and obvious values,
sometimes spectacular, present in the surfece ores. They planned
to do their main exploratlon from values derived there.

The oplnlon of reputable geologists who have thoroughly studied
the evidences is that the real importance of the Zonia Group lies .

beneath the heav1ly leached zone running thru the Tourmallne,:olur Stax-
*Arrastra, ﬂT@CthR etc. claims, an area which has never been explored

at any depth. A drllllng program of not great magnitude would tell
the story quickly.

There is also a distinet oos51b311tv that the intrusive grano-
monzonite May carry disseminated copper minerals at depth. Values
are appsrent on the surface on the Defiance, and a considerable
block of monzonite carrying strong commercial values was found
at around 300 ft., during work from the Cupribe shaft,

The owner is de31rous of having the main issue approached
directly and would be &lad to discuss the matter with properly
gqualified parties.

i
|
|
|



: i ‘ ; DEPT. MINEPAL
\ JEPARTMENT OF MINERAL Rk URCLS RO

STATE OF ARIZONA ; o
MINE OWNER’S REPORT 0CT 1 1941

..«.”4 g 3 /”
\\% fﬁ’/ , ; PHOENA,

5 b
Date Séptember 26,-1041

L]

I. Mine Zonia Group st

3-Nﬁmm;Dhukt§<C0mﬂy Walnut @reek District, Yavapai County, Arizona
12 miles S. E. Kirkland, 7 miles from Kirkland Junection
4. Former name '

, Zonia Mine, later 1926- 1930 property of the Hammon Copper CoOa| /
5. Owner o 6. Address (Owner) SOn, J. L. GMlingham
Estate of James L. Gillingham (in probate)- 2040 ¢linton,Ave, Alameda,
7. Operator : 8. Address (Operator) [ Califs ¥
. Not being operated at present
9. President, Owning Co. 9A. President, Operating Co. /
/ : / :
Al
10. Gen. Mgr. 14. Principal Mine zy Copper. N./E, sect.o
of property Copper, Gold/and Silver.f Vi
11. Mine Supt. 4 15. Production Rate
12. Mill Supt. 16. Mill: Type & Cap. No equipment on
Propert
13. Men Employed 17. Power: Amt. & Type i ¢
18. Operations: Preéent None

19. Operations: Planned .

Ore developed in quantity tonnage was to be used as a leaching
plant operation, shipping the matte copper to a smelter, First unit
for which sufficient tonnage had been developed was to be of 600 Tons,
When two additional units of like capacity were added an electrolitic
plant was to be added and fefine copper on the property.

g N

20. Number Claims, Title, etc. 14 Patented Claims in the Zonia Group,owned by
the Gillingham Estate., There are also six claims of McMahan Groups
held on possessory titled which can be included,on which a joint oper-
ation was carried on by the Hammon Copper Co. Titles clear and proper-
ties can be offered jointly, or the Zonia Group offered as a separateg

operation. |

21. Description: Topography & Geography " [i11y not mountainous. Low grade ore apexes
on hills 200 to 300-ft. above the adjacent countryside, Ilevation

about 3800, Climate excellent the year around, Roads into property
in good shape. MaiqR. R, line at Kirkland, 12 miles distant.

225 Ve Wobkinasi At & Condition On Zonia ground numerous old shafts and
tunnels. ﬁll showing ore, Property seems  in two zones. To the S. W.
of French Gulch which runs thru heart of property the copper lies
as oxides and carbonates in a serieitic schist. One shaft on Zonia
Copperopolis being 265Ft. showing 50.ft. av.‘5.5% Copper., Another

shaft on 88j0ining claim and goi&a"}nto Zonia Fairplay 874 FT

all in oxidigzed ore. N. E. claims show many quartz claims, Cu, Ag, AU.



i “ e surs_in a sericitic schis’ four-lodes, one
Large %3?%%@? r it ¢ s

e developed, :
23. Geology & Mineralization ™ T,ow g1 ieg occur in large tonnage .n schist,on one Tormation

alone , 60 to 120 ft. in width. There are four or five similar parallel
ore bodies, Only one has had real work done upon it, Schist occurs on

edge of diabase dikes and enclosing porphoritic monzonite, Zone to the
N. E, of French gulech which euts thru the heart of Zonia ground carries

ood values i old .81l i i1t 4 + i E , :
24. Ore:Posgltive & Probable, &e %umps,al%ﬂmgsl ver in addition to copper ohaft 200 ft., there

Developed ore body, 35 1bs. copper per ton 1,338,050 Tons. Adjacent
Ltonnage of probable ore, 30 1lbs, per ton, 760, 165 Tons. All above B300ft.
level. Less than one fénth of mineralized length of property has been
proven., Minimum of 10,000,000 Tons estimated without considering areas
o peb dev%;?peq(§n% gévelppment at depth. Sulphide zone not determined,
248y, Punensions andVajlie -0l Tie BYL.dividenes thet 1t mey be in the Monzonite,
Ore in proven body where development work was done is shallow, to
average depth of 260 ft., 3600 ft, N.E,-S.W., 60 to 120 ft, wide, On
this ore body alone evidenced by surface work not one fifth has_heen .
%roven by underground work. Evidence of gossan and other mineralization
hrout property lead to belief of possibility of production of very large
25. Mine, Mill Equipment & Flow-Sheet no06  Present work is inadequate to show,

Complete plans are available for leaching operation. With drawings,

results of successful leaching tests in tonnage, with 93% plus recovery
with weak sulphuric acid. Working shaft finished to lower level of

developed ore,  Property was ready to g0 into a 600 Ton per day leaching

26.R0M1C£Hﬁ£%£¥8%“;n 1929, when copper market started declining.
Good. Some of roads in claims need sli
done,

Property can be regched from Kirkland Junction, on Phoenix to Prescott
Highway.

ght repair work. Major work was

ZI'W%mrswﬂﬁﬁle mine water for milling and leaching., Domestic water available

from two wells, French Guleh running thru property has running water
the year around. -

-

ZB'B“emek”y Around 1900 ores from Copperopolis and Sunflower shafts were
run thru & smelter, still remaining on property, Boston and Arizona
Copper Co. Operators, Spillbiry sunk shaft off edge on Zonia Group
to degth to find sulphides about 1920. Never left the oxidized zone,
Sunk 874 ft. at highest point in property. Hammon Copper Co, had
29.Smmhlngﬁ;gﬁ%ggﬂ;pﬂ;pz6—1950. Had to abandon with break of market. Had materia 1
there at the time to built leaching plant.

Properties as they are ab present have developed ore sufficient for
. leaching plant of 600 tons. per day. Shipping can be done but ovmers
30. Remarks 5" 0t desire that type of operator, unless conditions make only that
possible., The area in the heartbof the group near the Zonia Arrastra
claim has furnished much high grade copper, gold,silver ore from the
~» Sunflower Claim, Little work has been done in modern times from this
gshaft but values were so high that the Hammon Copper Co. considergd
31. If property f&yg;l&j%e,i&m‘?s%na adGRaRs hgoguture from the leaching operation. This
5

oround 18 worth of drilling for high grades and the owners would con-
-gider having this done,

The property is for sale or lease to responsible people only who

could carry thru a program. All reports are available but not filed now,
BN ESionatires et e S e L e

33, Use additional sheets if necessary.



DEPARTNENT OF MINERAL RESOURCES
STATE OF ARIZONA
MINE OWNERS REFORT

DATE: September, 1941
MINE: ZoniaaGroup
LOCATION: 12 miles southeast of Kirkland, 7 miles from Kirkland Junction.
MINING DISTRICT & COUNTY: Walnut Creek Mining District, Yavapai Counby, Arizona.
FORMER NAME: Zonia ﬁine - later, 1926-1930 property of the Haméen Copper Company.
/ .

% %
OWNER: TFEstate of James L. Gillingham (In Probate). o 2 e A
L9 G et >, U

; 2 D65 Luatoirr St BT T (Pt
ADDRESS:  (Owner) Son: J. L. Gillingham, 2 b >, Alameda, California.

v
PRINCIPAL MINERATLS: -Copﬁer, northeast Section of property Copper, Gold and Silver.
MILL-TYPE & CAP.: - No eqguipment on property.

OPERATIONS PLANNED: Ore developed in quantbity tonnage was to be used as a
leaching plant operation, shipping the matte copper to a smelter. First unit
for which sufficient tonnage had been developed was to be of 600 tons. When
two additional units of like capacity were added an electrolytic plant was to
be added snd refine copper on the property.

i
NUMBER OFVCLAIMS, TITLE, ¥TC.: 14 patbtented claims in the ania Group owned. by
the Gillinghem Estate. There are also six claims of MeMshan Groups held on
possessory title which can be included, on which a joint operation was carried
on by the Hammon Copper Company. Titles clear snd properties can be offered
jointly, or the Zonia Group offered as a separate operation.

DESCRIPTION--TOPOGRAPHY & GEOGRAPHY: 1illy not mountainous. Low grade ore
apexes on hills 200 to 300 feet ebove adjacent countryside. Elevation about 3800.
Climate excellent the year around. Roads into property in good shape. Meain

R. R. line at Kirkland, 12 miles distant.

MINE WORKINGS--AMOUNT & CONDITION: On Zonia ground numerous old shafts and
tunnels. All showing ore. Property seems in two zones. To the southwest of
T'rench Guleh, which runs through heart of property, the copper lies as oxides
and carbonates in a serieitic schist. One shaft on Zonia'Copperopolis being 265
feet showing 50 feet av. 3.5% copper. Another shaft adjoining claim and going
into Zonia® Fairplay 874 feet all in oxidized ore. Northeast claims show many
guartz claims. Cu., Ag., Au.

GEOLOGY & MINERALIZATION: Large tonnage occurs in a sericitic sehist, four
lodes, one partially developed. Low grades occur in large tonnage in schist,

on one formation alone, 60 to 120 feet in width. There are four or five similar
parallel ore bodies. Only one has had real work done upon it. Schist occurs
on edge of diabase dikes and enelosing porphoritic monzonite. Zone to the
northeast of French Gulch which cuts through the heart of Zonia ground carries
good values in gold and silver in addition to copper. Shaft 200 feet there.



3.

ORE--POSITIVE & PROBABLE, ORE DUMPS, TAILINGS: Developed orse body, 35 lbs.
copper per ton 1,338,050 tons. Adjacent tonnage of vrobable ore, 30 lbs. per
ton, 760,165 tonu. All above 300 foot level. Less than one-tenth of mineralized
length of property has been proven. Minimum of 10,000,000 tons estimated

without considering areas not developed and development at depth. Sulphide

zone not determined.

DIMENSIONS AND VALUE OF ORE BODY: F®vidence that it may be in the Menzenite.
Ore in proven body where development work was done is shallow, to average depth
of 260 feet, 3600 feet N.E.-S.W., 60 to 120 feet wide. On this ore body alone
evidenced by surface work not one-fifth has been proven by underground work.
Evidence of gossan and other mineralization throughtout property lead to belief
of possibility of production of very large tonnage. Present work is inadequate
to show.

MINE, MILL FQUIPMENT & FLOW SHEET: Complete plans are available for leaching
operation. With drawings, results of successful leaching tests in tonnage, with
9%% plus recovery with. weak sulphuric acid. Working shaft finished to lower
level of developed ore. Property was ready to go into a 60C ton per day leaching
operation in 1929, when copper market started declining.

ROAD CONDITIONS, ROUTE: Good. Some of roads in claims need slight repair work.
Ma jor work wag done. Property can be reached from Kirkland Junction, on
Phoenix to Prescott Highway.

WATHER SUPPLY: Ample mine water for milling and leaching. Domestic water avail-
able from two wells. French Gulch running through proverty has running water
the year eround.

BRIFT HISTORY: Around 1900 ores from Copperopolis and Sunflower shafts were run
through a smelter, still remaining on property. Boston‘and Arizona Copper
Compeny Operators. ~Spillbury sunk shaft off edge on Zonia Group to depth to
find sulphides about 1920. Never left the oxidized zone. Sunk 874 feet at
highest point in property.  Hammon Copper Company had operation in 1926-1930

Had to abandon with break of market. Had material there at the time to build
leaching plant.

REMARKS: Properties as they are at oresent have developed ore sufficient for
leaching plant of 600 tons per day. Shipping can be done but owners do not
desire that type of operation, unless conditiQns make only that possible. The
area in the heart of the group near the Zonia Arrastra claim has furnished
much high grade copper, gold, silver ore from the'Sunflower Claim. Little
work has been done in modern times from thisg shaft but values were so high

that the Hemmon Copper Combany considered working it as a sevarate venture from
the leaching operation. This ground is worthy of drilling for high grades

and the owners would consider having this done.

IF PROPFRTY FOR SALE--PRICE, TERMS AND ADDRESS TO NEGOTIATE: The property is
for sale or lease to responsible people only who could carry through a progranm.

STGNATURE: S L. GILLINGHAM



QL ZOWIA OROUP, J, L. Gillingham, owner, Alemeda, Celifornia,

The Zoule is located in the Walnut Oreek Mining District, Yavapal
b County, Arizona,

An extremely large ares of ernrbonete ore i{s exposad on the surfase

with development losnlized in one of the 60 to 120 foot wide minersl
bearing formations.
A drilling progrsm would quiekly provo'tho adﬂitiénal axtont'auﬂ
value of the now known million tons, and would multiply the iounazs.
The project ocan only be considered as & long term wventurs, but has

- gresat marit as a prospsctive quantity produser of copper.

from COPPER REPORT NO. 2, DECEMBER 23, 1942, by Barl F, Hastings, for
- COPPER BRANCH, WAR PRODUCTION BOARD,

ey



War Hinerals Repord
United Staten Department of the Interior - Buresu of Mines

Welafa 38 - Copper November 1942

&
ZONTA HINE
Yavagel County, Ariz.

SUARY

Tha mﬂﬁi& aine, Yavapal County, Ariz., ls & potential smell-gesle pro-
duser of vopper. The Gold Fialﬁa Worth Amerlesan Development Coe has an option
o mine surfece ores and to lesch them if ore reserves are lsrge enough o
Justify exploitation of the degoait.

At the vequest of the Wer Production Board, the Buresu of Mines has
undertaken t0 check-sumple the outerops of the deposit and to estimate the
resarves of oxidlzed ores. The Buresu will diamond drill the southern portion
af the deposit to confira the juantity snd grade of ore avallable for pane
aut mining to a depth of 100 feet, It is possible thed this work may indicste
a maximam of 300,000 tons of oxidized ore contsining 9, ﬂﬁa Q00 pounds of selable
eoppare In addition, the northern part of the ore zone 5raaents posaibilitien
for developing = maximun of 500,000 tons of oxidized ors sontasining 15,000,000
pounds of salable ecoppers

Exploration and scmpling by the Buresu of Mines can be completed in 3
montis at & cost of $17,500. I the pesults are Tavorsble the compsuy pur-
posas to construcet s leaching plant, for which m flow sheet has been detor-
mined from tests in the leboratory end im u pilot pluot. Extraction of copper
was established ut 93 percent. Censtruction of this plunt will requirs about
6 monthe, Thus, bthe minimunm elapsed time from the beginning of exploration
snd chetk-sampling to the completion of the trestment plent would be ¢ months.

Oxidized ore mmenable to leasching ocould be mined from an open~out at the
rate of %00 tons a days Cement ¢opper preciplietes would be produced for
shipment to a custom smelter, The corresponding snnual production of stendard
or slectrolytic copper would be about 5000,000 pounds.

- INTRODUUTION

The Zonis mine is 12 miles southeast of Kirklend, a station on the
Phossix branch of the Santa Fe Railroad and 7 miles southeanst of Kirkland
Junetion on peved U. Sy Highway 89, A wellwgraded gruvsl road connects the
ming with Kirklend.

b 1

The Gold Fields North Amerdcsn Development Co, hes un opticon to mins
gurface ores snd 1o lesch them if ore reserves are lurge enough bo justity
exploitation of the deposits

Tois report ls based prineipally upon (1) infermetion conteined in a
a report to the Eammﬂn Copper Co. by Fo As Bizer, mining engine@r, under
date of Getober 24, 1930, and {2} upon correspondence with W. C. lsmmon and
We 7o Loring. No fleld report by sn engineer from the Burssu of Mines im
syvaileble 8% this vims, ;



ZONTA MINE, ARTZ. Page 2

HISTORY AND REFERENCES

Some ore weas mined from this deposlt st an early dste, and direct.
am@lﬁing wag atbempted. & syndleste sauk the Cuprlite shaft on the McMahon
grovp of celeime previous %o 1920 but did not find commerelsl sulfide ore.
The sbaft produced more weter than could be pumped by sveilable eygulpmsnt.

In the late 1920%s the Bammnn Copper Co. of Hen Freneisco, Calif,,
aguired the mins and d4ld a large smount of developmant on the shallow oxie
dized ore. XK. L. Sweeney made preliminary leaching tesis on this ore for
the company. W. J. Loping dirsoted the mine development and built a pilot
lesching plant, where he confirmed the percentage of extraction obiained in
the laborstory bteats by Sweeney. Janes L, Gillingham owas the Zoula group
of minlog elelms and has options on %the Weliihon group, ¥itle to whick is
held by Sophia 0. MaMsahon,

The following zroups of eolsims of the Zeniz mine cover an srew having
a length of 11,000 feet and 2 muximum width of 3,600 feet,

Group Aexes Remarks
' Zonls 2555 Patented
" Molahon L70.7
" ' Hetals 1617
. .‘.'\;_ + Rolle Snith 100.5 :
# ¢ Shanefeldt A For tailings disposel
73L.0

PHYGICAL FEATURES

The &sp@ait is in the mountainous velt of Arizons, lylng tetwsen the
desert snd the plateaun. The altitude of the mine is avout 3,800 fest., Water
stands at 2% feet balow the collay of the Cuprite shaft.

DESCRIPIION OF DEPOSIT

The ore zong strikes northesst snd dips 5%° teo 609 northwest through
pre=-Cambrian sericitic schist intruded by monzonite. The ore zone ouberops
3,600 ‘feet slong the strike. The maximum width of the zone 1z 200 feet, Ore
ig found in both schbiat and monzonite. The sehist ore body 1s oxidized to
the A38=foot level and is rather solft. The physiesl cheracter of the wall
vock is unkanown. & periss of trenches seross the southera purt of ths ore
zone indicetes ore of minable grade for s lsngth of 700 feet and & wldih ranglng
fron 26 fest to 148 feet. In places the ore ls separated into seversl usrrow
bands by interveaning arces of very lowegrade materisl, Sporedlc trsnching
and sempling show oceurrences of copper for mex imum dletance of 42% feab
aonthesst of the ore zones

The norbhem part of the ors zens exbends through a sirike u dilstance
of 400 feet and shows good Copper asssys across widths of 65 to 145 fest,
These assays woere on spot samples teken obliguely avrosg tho ore mons in three
widely sepsrsted groups, The porthern and southorn parts of the ore zons ars
separated by & dlsbance of A0O feed in whioh no samples were teken, The nature
ol this internediate sren between outorops is not clerified in aveiluble fleld
raporboy

T 4% ek wama s 5 3 PP Mewmeas VP MR EE el e Bia e DIALPands Y et lavr  Rowk A e



Z0NLA MINE, ARIZ, Page 3

and erossouts through & length of 1,550 feet snd & maximun width of 300 feet,
On this level the ore body has n length of 92% Feet sud & maximum wldth of 28
foebj 1% has en arves of 65,000 sguers feet and condains 5:400 tons per foot
of degth, The average gopper content ie 1,33 percent, 4 band of lean msterisl,
too low-grede for mining, bisects this bleock through a distance of 250 feat,
Exelusion of thie materiel would reduse the taleulsted tonnege but melerially
ineresse the aversgs grade of ore mined, A4 strike drif$ nesr the MeMahon
shaft sbows seversl short stretehes of go0d ore. On the 338-Poot lsvel the
ore zous that was 45 to 170 feet wide wes Pollowed for o distence of 430
Tset northesst of the Mdldehon shaft. Ore wss sxposed at the north end of the
level through a length of 57 feet end & meximum width of 20 feeh.
]

Ore in monwonite outerops on the Defiance cleim eest of the schist ore

bady, where surface trenching indicates = width of sbout 45 feeb,

HINE WORKINGS

0ld mine meps show the Cuprite sbaft (elso culled the McMabon shaft)
to be 874 feet deep, Drifts were run from thim sheft on five levels,

THE ORE

The prineipel ore minersls are azurite, malachite, end chrysocolls,
with slight smounts of cupyrite and chalcocite., The ore #lso cuyries some
limenite, specularite, and hematifte, with miner amounts of siderite, pyrite
and ohaleopyrite,

I% is possible that the low-graile copper assays in portions of the
outerep may. be due to partial lsaching of the copper at the surface snd thet
the commercisl ore may become widsr with depth. Surface essay mep is attachad

POSCIBLE ORE RESERVES

In his report Sizer ecstimates the ore roserves, {rom surface to &
depsh of 240 feet, to be 1,338,000 tens of developed ore conteining L.75 pape
cent copper and 760,000 tons of probable ore containing 1.50 percent copper.
Avgays of surface trench samples indicate thet the southern portion of the
ors body contelns 1.73 percent copper and will producs 3,440 tons of ore per
foot of depth, Verifiecution of the grade of this ore from surface 3o a
depth of 100 feet waits on dismond drilling, Agssuming that tlis block of
ground cun be mined by an opem=cut 40 & depth of 40 fest ut the narrow ends
nd to 145 feed ot the middle, 300,000 tone of ore would be TECOVerahle.

Bhould the ore be continuous throughowt the northern portion of ths
Gre zone, & maximum of 500,000 tons of commercisl ore might be mined by &n
opon 2ule 3

EXPLORATION AND CHECK SAMPLING
TO BE PERFORMED BY BUREAU OF MINES

A soon &8 men und equlpment can be ussembled, & progran of sxploration
will be inltlated by the Buresu of Mines to confirm the quantity and grade of
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ore 1o & depth of 100 feeb, This will consist of (1) cheek smmpling that
way seen advisable in surfece trenchess end underground on the 210=-foot level,
{2) outting additional trenches seress the ouberep of ithe ore zone, and {3)
dlamond drilling about 10 heles totalling 2,000 feet. The time reguired to
complebe thls exploration snd ¢heok sampling is estimeded szt 3 months,.

ESTIMATED COOT OF EXPLORATION AND BAMPLING

The cost of exploration and sampling to be performed by the Buresu of
Mines is estimated do be $17,500. Detalls are below:

Ltem . Amount

Dismond drilling, 2,000 feet at $4 8 00t savevaas..& 8,000
Bi&manéwdrill ﬁﬁmﬁliﬂ& T e I, 2,0@0
Surfece trenching, 1,000 feet st 3 B Lo0t sovessess 3,000
Check sampling, surface and underground,

300 semples ad %5 GHON geowsawpssmnsrescsinnanse 35500
Supervision and aﬂﬁly&@g dUNPLEUBOTERRANOBROIPAIIOIUBEZD 2:00(}

17,500
ORE TREATMANT

The ususl method of treating lesn oxidlzed-copper ores is by leaching.
A desching process developed by Sweeney in the lavoratory and checked by
Lering in a pllot plant st the mine indicated an- extraction of 93 pereent
of the copper from the ores of the Zonis deposit, For estimating PETPOBES,
sn aztraction of 90 percent is mssumed for s fullescele plunt at the Yonia
mine. Construciion of s lesching plemt ie plenned by the Gold Fields North
smevdean Development Coe The Buresu of Mines cen estimate construction cousts
after 1t has studied the treutment process and flow sheet devaloped for this
[ g i

Bmelter payments for shipments of cement copper preeipitaites bused on
the sshedule of the Americsn Smelting & Refining Co., Hayden, ariz., for
procipitetes contalning 75 percsnt copper are estimated to be 134375 esnte =
pound of coppsr recoversd at the smelter sfter dedusting freight from the mins
plant,

TIME REQUIRED 10 8TaRT PRODUCTION

Agsuming thet lsbor, supplies, mateériels, and esculpment can be obteined
as needed, the construction of a leashing plent with a capublty of 500 tong
per day ls estimeted to require 6 menths. Allowing 3 menths for axploration,
tho minlmum elepsed $ime from the initial explorstion to the completien (1)
of prepsrations for open-cut mining snd (2) of the comstruction of « lezching
plent would be 9 months,.

CONGLUSIONS
The Buresu ol Mines will

Le Cut additionel %renches across outerops of the deposita
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2+ Check-gampls surface and underground exposuras of ore.
3+ Diamond drill the deposit from surfuce to & depth of 100 f£4,

8hould this work indicute that adenuebe ore reserves are svailsble
for open~eut mining, the Gold Fields Novth American Development Uo. purposes
to consbrust & leaching plant for the treatment of the ore snd to sturt pro=
duetion sg soon as possible.
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- 2040 Clinton Avenue,
Alameda, California.
September 28, 1941

Mre. J. S. Coupal,
Dept. of lMineral Resources,
Phoenix, Arizona.

Dear Sir:

I am enclosing herewith a brief form report on the French
Gulch,property owned in my family. The probate proceedings are
about to be carried thru and all of my father's heirs are to
quit-claim to me., The title is perfect having been perfected
by a 8Bupreme Court decision in Yavapai County. This wasg prior
to the large Hammon'Copper @o. operation. The six MeMahan' claims
adjoining our claims are to be logically acguired if an operator
wishes to continue the plan of the Hammon Copper Co. I have
the assurance of the McMahan people that they will join in any
plan of operation which seems desirable.,

On our Zonia|group we have the heart of the mineralization
of the whole area. ividence of a large gossan and possibly a
‘definite area of redeposition and perhaps enrichment. The area
has not been proven and awaits exploratory work. The possibil-
ities of major ore deposits are large and Frank L. Sizer,E. M.
of San Francisco believes in the possibilitiescof the sulphides
in the monzonite at depth. A block of good ore of such a char-
acter was found in developing the ground for the Hammon people.
- Their work was entirely above the water level on the deep shaft
on the top of a hill 300 ft. above the old cemp. The site was
excellent for tailings purposes and the o0ld shaft induced them
to do their exploratory work there, It however just seratches
the evidence of mineralization on the property. An adjacent hill
to the Hast is penetrated by two tunnels and an equally good
prospect is evident, with the same type of formation showing.

I am interested in getting a large operator, two of
whom I am in the process of discussing the property with at pre-
sent, to continue the plan for leaching that the Hammon people
had and had developed enough ore for., As an alternative if I
do not such an operator for the low grades,I would consider
permitting the high grade aspect of the property to be tackled.
lluch ore was reputed to be taken out of the SumTlower shaft which
ran an ounce in gold, 15 Oz. in silver and 15-20% copper. The
last interests operating were considering making that aspect of
the property a separate venture, having included more claims to
the N. E. This ore was used in the original smelting operation
around 1900. Their gopper is still evident in the slag.



T have available a full set of reports of  unquestioned
veracity of the last operation to handle the low grades, All
work and the thousands of assays were checked and a full plan with
drawings for the construction of the plant for crushing and leaching.
Leaching tests ran over a period of better than two years and a
recovery of better than 9%% was assured, and sufficient to,run a
plant for six years was developed for tonnage. The plan was to devek
op and increase the plant in units of 600 Tons up to 1800 Tons.

T am not sending on the reports as the are too voluminous

but they are availahle in San Francisco to anvone competent and
interested. P 2

T would be very glad to hear from you further.

Very truly yours,

' i
P coarnantl ci_', y
== es L. Gillingham



'~ ZONIA COPPER MINE

Yavapai County, Arizona

McAlester Fuel Company
P. 0. Box 907
McAlester, Oklahoma 74501
Phone: (918) 423-5050

Attention: Frank Edwards
Vice President

% % %

McAlester Fuel Company
P, O. Box 176
Wickenburg, Arizona 85358

Phone: (602) 684-2188"

Attention: J. J. Brunner
Technical Director

May 23, 1979



McAlester Fuel Company owns or controls over two square miles
of mineralized lands lying in the Walnut Grove Mining District,
Yavapai County, Arizona. The Zonia Mine is a completely
equipped, ready-to-operate copper mine and reduction plant,
capable of producing an average of 250,000 pounds of contained
copper per month from oxide ores now ready for leaching.

Within the boundaries of the property there are proven
unleached oxide reserves of 20,500,000 tons. Although core
drilling has failed to locate significant sulfide deposits

to date, American Selco Incorporated has leased the East
Property, Appendix (i)a, to explore for sulfide and mine the
sulfide if found in commercial concentrations. This explora-
tion and mining of sulfides, if found, can be conducted
without interference with leaching of oxides.

McAlester operated the mine continuously from March 1966
until March 1975 and produced over 33,000,000 pounds of
copper. The Mine was shut down in March of 1975 because
free market copper prices, perhaps the most volatile of all
major metals for the past ten years, reached a very low
point. '

This mine has not been profitable for McAlester because of

its inability to market the product effectively and continuously
at a fair price. Market difficulties in turn restricted the
ability to produce at an optimum rate. However, as a captive
to a user of cement copper, this mine could be a sound economic
venture. A company involved in the chemical or other industry
which has no need to convert this highly pure virgin copper to
wirebar or cathode could, by taking over operation of the

Zonia Mine, assure itself of a long-term supply of copper of
uniform quality at a price per pound that would be much less
than the Merchant Market Price. .Finished product prices could
be more accurately determined as the owner would be shielded
against the broad and explosive copper price swings experienced
during the last ten years.

Because of marketing difficulties and the need to increase
expenditures in its principal business. of exploration for
0il, McAlester desires to sell the Zonia Mine, reserving the
right to explore for and mine the sulfide ore more than 250
feet beneath the surface.

McALESTER FUEL COMPANY

Frank Edwards, Vice President
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" MINE HISTORY

The property included within the lode claims has been the
subject of attention for mineral purposes for a number of
years. Five of the original claims were first located
approximately sixty years ago. :

During the early 1930's, a substantial amount of work was
done on the property by the Hammond Copper Company. A shaft
was sunk; underground drifts, cross-cuts and raises were
cut; however, due to the unfavorable economic conditions
prevailing at the time, the work was abandoned.

In the early years of World War II, considerable work in
‘the nature of drilling and sampling was performed under the
Strategic Minerals Investigation Program. Later, the Miami
Copper Company took a lease and option onm the property,
carried forward an extensive drilling program, and deter=
mined the existence of substantial reserves but chose not
to proceed with development because of metallurglcal pro~
blems then believed to exist. ,

McAlester's interest in the property commenced in 1964.
Air reconnaissance was made; surface geology was examined;’
an extensive drilling program was instituted and a pilot
plant erected to develop and test the metallurgical pro-
cesses intended to be employed. .

Determination was made that there was in excess of twenty
million tons of 6/10 per cent copper-bearing ores in place
on the property and that such minerals were susceptible of
economically feasible mining and extraction. The decision
was made to go forward with a full scale mining and heap
leaching operation for the recovery of copper cement.

McAlester has operated the mine continuously from 1966 un-
til March .25, 1975, and, during the course of this opera-
tion, has produced 33, 663 000 pounds of copper

The mine was ‘shut down in March of 1975 due to worldwide
depressed copper prices.
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* LOCATION

The Mine is located in Sections 11, 12, 13 and 14, Town-
ship 11 North, Range 4 West, Gila and Salt River Meridian,
Yavapal County, Arizona, and is six miles southeast of
" Kirkland Junction and U. S. Highway 89 and is 12 miles
from the Santa Fe Railroad at Kirkland, Arizona; however,
the railroad shipping point is at Hillside, Arizona, a dis-
tance of 30 miles from the Mine. ,
The surface of the property is rugged and the climate is
arid and typical of Arizona at an elevation of 4,500 feet.
Minimum winter temperatures are in the range of 10° F. and
summer temperatures of 100° F. are not unusual. Rainfall
"is in the range of 5 tqQ 15 inches per year.

flagstaff

Pmﬁddiu

" Kirkland Junction

:_‘Wﬁcka&xmé

Phoenix




LODE AND MILLSITE CLAIMS

McAlester Fuel Company, by purchase, lease, amended locations,

exploration and development, now holds full possessory

right, subject only to the paramount rights of the United

States and the State of Arizona, to Lode and Millsite Claims

encompassing over two square miles. A plat and a complete

%isting of the claims will be found in Appendixes (i), (i)a and
i)b.

- IMPROVEMENTS ON PROPERTY

‘Buildings have been constructed on the Millsite claims.

They consist of the administration and management offices
and other buildings housing shop, labortory, employee change
rooms, supplies, storage and other similar facilities. Over
four miles of principal rocads have been constructed, and the
property has been adeqguately fenced.

Ample water is available from wells at a distance of five
miles. The wells are on the Whitehead Ranch and are leased
at a rate of $200 per month. One well and pump can deliver
700 gallons per minute to the Mine via an 8" steel casing
welded pipe line. One well has been in continuous operation
at three to four hundred gallons per minute since 1969.
There is a second well ready in case of trouble. These
wells are 500 feet deep and are fully cased. The water
level in the operational well is at -110' and has remained
there since the start of pumping. The water contains 260
p.p.m. of hardness, and, in Arizona, is considered super
potable.

Power is purchased from Arizona Public Service. At present
there are four transformer substations on the property, each
served by A. P. S. Highlines at 33,000 volts. All electrical
equipment with the exception of lights are operated by 3

phase 440 volt circuits.

A complete tabulation of equipment is shown in Appendix (ii).

FGE
3/25/717
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" ANALYSIS (Typical)

SEMI—QUANTITATIVE EMISSION SPECTROGRAPH
ANALYSIS OF WET CEMENT COPPER

Cu - 80 % Ni & 200 ppm
0 B 17 % Mo < - 100 ppm
Fe e 1% Ca < 700 ppm
Sn < 700 ppm Van < 10 ppm
S1 < 3000 ppm Ag < 10 ppm
Al < 1000 ppm Zn < 500 ppm
Mn < 5000 ppm j Ti < 100 ppm
Pb < 300 ppm Co < 30 ppm
Mg < 500 ppm Se < 20 ppm
GE ¢ < 100 ppm As < Trace-less
Bi < 20 ppm than 1 ppm

" USES OF CEMENT COPPER

A large amount of the cement copper produced from the Mine

has been sent direct to the smelters, charged onto the
reverberatories and from the reverberatories onto the converters
and thence wirebar. Conversion cost of cement copper to
wirebar at that time was around 17 cents per pound. Today

this conversion would cost an uneconomical 20-25 cents per
pound; however, installation of a lix plant on the property
would permit production of cathode copper at about 15-17

cents per pound. _

There are many potentially profitable copper derivatives and
chemicals that can be produced from Zonia cement copper.
Some of the products to be considered are copper powder,
cuprous oxide, cupric oxide, fungicide and soil amendments.
In addition to the oxides, there are the chlorides which are

- used extensively in catalytic processes, copper hydroxide,

copper cyanide,’ etc.

It would appear that there are a great many places in the
chemical industry where cement copper is as good as and much
cheaper to use than cathode or powdered copper that must be
purchased at premium prices. It may well be that at this
point in time the best use of Zonia cement is in the high
cuprous oxides for use in agrlcultural sprays, dust and
fertilizer additives. :

FGE
3/25/77
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LEACHING AND REDUCTION OPERATION

The Zonia Mine has three leach basins containing over seven

‘million tons of ore which was blasted, hauled and dumped

into planned lifts. Additionally, there are two in situ
leach areas having more than seven and one-half million
tons of broken ore.

The mode of  attack to recover the copper will depend on the
ultimate copper price and market; however, we believe the
quickest and cheapest approach would be to simply add acid
to the heaps and in situ ore and contlnue to operate as in
the past.

With this method the copper-bearing oxide ores are continu-
ously leached by sprinkling with diluted sulfuric acid.

The copper minerals are dissolved and the pregnant (high
copper content) solution is then passed to the launder
where copper is precipitated from solution in the form of
cement copper on scrap iron or salvaged de-tinned cans.

The waste solution is then treated with additional sulfuric
acid and recycled to the leach areas.

The acid nesded to dissolve copper from the ore is largely
produced at the property from purchased liquid sulfur. The
sulfur is burned to S0; in a modern Chemipulp sulfur burner
and reacted with incoming leach solutions in a packed tower

.followed by carbon boxes by the following reaction:

Fep (S04)3 + SO0y + 2H0 = 2 FeSO4 + 2H,S04q

Note that each pound of sulfur results in the productlon SE
six. pounds oF aCld

The sulfur burner also produces about 3,000 to 4,000 pounds
per hour of waste steam which is used to dry precipitates
and also to raise Lemperature of leach solutions pumped
back to the heaps and/or in situ leachlng areas.
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OXIDE ORE RESERVES

Present untouched, virgin oxide reserves of 20,500,000 tons
of ore containing 123,000,000 pounds of copper have been
drilled and proven. Whether this is ore or waste depends

on the price of copper. By in situ mining and leaching this
ore, it is estimated that thirty per cent, or roughly
37,000,000 pounds of copper, would be recoverable over a
period of ten years.

A complete tabulation of oxide ore reserves is shown in
Appendix (iii).

Recoverable Copper Under Leach

. The'following table shows the tons of ore being leached, per
cent copper in ore, pounds of copper extracted, pounds of
copper remaining in ore, and estimated pounds of recoverable
copper remaining. ‘

Est. Lbs.
Recover-
Leach Lbs. Cu Ibs. Cu able Cu
Basin Tons Ore % Cu Extracted Remaining Remaining
3 3,600,502 0.616. 16,464,447 27,881,326 16,359,710
2 347,045 0.804 2,221,267 3:;357,333 2,246,789
3 3,182,702 0.562 11,879,563 23,874,417 -13,689,770
7,130,249 0.60 30.,.565%,277 55,113,076 32,296,269
In Situ
5 5,041,388 0.215 2,445,937 . 19,632,031 7:532,700
6 2,616,000 0.374 650,287 18,919,553 10,548,353
7:057 ;388 0,269 2,696,224 38,551,584 18,081,053
Total 14,787,637 0.429 33,261,501 93,664,660 50,377,322

As can be seen, the old heaps still contain 55,000,000 pounds
of copper, of which some 32,000,000 pounds of copper are esti-
mated to be ultimately recoverable. Broken ore in situ con-
tains 38,500,000 pounds of total copper, of which 18,000,000
pounds are estimated to be ultimately recoverable.

Summary Pounds
Under Leach, 0ld Heaps - Recoverable Copper 32,000,000
Under Leach, In Situ - Recoverable Copper 18,000,000
Untouched, Virgin Ore - Recoverable Copper 37,000,000
Total - Recoverable Copper 87,000,000
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" PRODUCTION HISTORY

From 1966 through March 1975 net copper produced from the
Zonia Mine totaled 33,261,501 pounds. Average production
for the year ending December 31, 1974 was 219,710 pounds
per month. Y :

There remains ample unlcached ore in our most recent in
situ blast -area that, taken along with the production

~ which continued to come from the leach basins until shut-

down, should sustain a production level ofrapproximately
220,000 pounds of copper per month for the next two years.
At the end of that time, however, there will have to be
new ore mined and placed on the leach heaps or an in situ
blast conducted for additional leaching; otherwise, the

~production rate will begin to decline rapidly.

"Listed below are monthly production'figures from January
1974 through March 1975:

 Leach
' Basins In Situ In "Situ Monthly
1974 1, 2 & 3 5 6 Total
- January 121,614 158,181 279,795
" February 110,417 111,786 222,203
March 103,378 120,262 223,640
April - 107,495 107,395 214,890
May . 99,619 107,671 207,290
June 131,984 95,157 : . 227,141
July 92,637 45,700 13,682 152,019
August 99,407 64,582 39,645 203,634
September 122,291 63,393 74,046 259,730
October 89,857 43,256 91,876 224,989
November 81,052 23,892 90,948 195,892
- December 86,164 42,612 96,519 - " 225,295
Total - 1974 | : 2,636,518
© 1975
January 99,113 46,962 94,890 240,965
February 80,969 51,955 62,562 195,486
March 64,564 49,239 69,009 182,812
Total - 1975 i 619,263




. ~AVERAGE COST OF PRODUCTION -

As can be seen from the following 1974 cost analysis, the
cash operating cost before freight, royalty and production
taxes average $79,112 per month. Based on these figures

and an overall production rate of 219,710 pounds of copper

per month, the cost per pound of copper is 36¢.

Indications are that, if the market warranted, production
could be increased to 250,000 pounds of copper per month
by simply increasing the amount of sulfurie acid used in
the leaching solution. Cost per pound of copper would then
be in the 34¢ range as operating cost would be affected
only by that amount expended for additional sulfuric acid.-

'Cost Analysis

.Cash Operating Costs

Production - Direct
Sulfur Dioxide
Carbon ; .
Rentals ‘ Actual
Electric Power : ’
Fuel, 0il & Grease

. Insurance

Truck & Auto Expense

Pension Plan Costs: Actual
‘Repairs and Supplies - Estimate
Precipitation Material

Field Office Salaries Actual
Research and Patent Costs 3
Safety Expense
Payroll Taxes
Payroll Labor

Total

- Other’ Costs - Selling & Office

Dues & Subscriptions

. Employee Lxams

Insurance & Miscellaneous
Office Expense
Analysis

Property Taxes

- Telephone L e, SdE T o i

Total

Total Cash Prodﬁction Costs

* Incurred on Sales

Average
" Monthly

$

15,544
106
150

6,164
517

1,433

107
827
3,000
23,501
10,007
330
419
1,388

76,617

57
18
80
174

1,667
499

$

2,495

8

79,3112




START-UP OPERATIONS

Start-up operations on a property such as Zonia would normally
take an estimated two to three months; however, there are

some twenty million gallons of solution stored in the discard
pond that could be pumped back into the circuit at a very

high rate. There is also a water system capable of delivering
seven hundred gallons per minute of fresh water. By the
purchase of adequate acid, sulfur and iron and pumping seven
hundred gallons per minute of fresh water into the circuit,
along with three hundred to three hundred and fifty gallons
per minute of solution that now exists in the discard pond,

it would be possible to be on stream in a period of thirty
days.

Further, Mr. Brunner, recently retired from McAlester Fuel
Company, makes his home in Wickenburg, Arizona, about a
thirty-minute drive from the Mine. Mr. Brunner has been in
full charge of and directed the day-to-day operation of
Zonia Mine for more than six years. His experience would be
invaluable to a new owner-operator of the Mine, and he has
stated that he would be available on a consulting basis.

" ENCUMBRANCES

1. Robert Ford Royalty

In March of 1965, Robert Ford & Associates, Inc. assigned to
McAlester all its right, title and interest in certain
claims now included within the Zonia Mining Area. This
assignment calls for an annual minimum advance royalty to
Mrs. Jahala Ford of $7,500 against 1%% of Average Producer's
Price less 17 cents. :

2. Herbert J. Miller Rovalty

I
1%% of Average Producer's Price less 17 cents.

Miller and Ford would probably be agreeable to a modification
of these royalties to better reflect today's economic conditions.

FGE
3/25/77
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" OFFERING

Taking into consideration the replacement costs of equipment,
buildings, roads, piping, pumps, leaching facilities, etc.,
it is felt that a fair market value of the Mine and equipment
for outright purchase for cash should be in' the neighborhood
of 1.8 million dollars. Financing of the purchase could be
considered by McAlester to a financially responsible party
making a substantial down payment.

- In lieu of a cash offer to purchase the property outright,
McAlester will also consider an offer to either lease the
oxide leaching facilities and oxide ore bodies under some
reasonable rental, royalty, or similar type arrangement.

All geological, financial and production records concerning
the Zonia Mine may be inspected at the McAlester Fuel Company
office in McAlester, Oklahoma. For on-site inspection of

the Mine, arrangements should be made with Mr. J. J. Brunner,
Wickenburg, Arizona, Telephone (602) 684-2188.

This offer is made subject to prior sale or lease.

FGE

3/25/77

10
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APPENDIX (i)

Descripticn of West Property

PATENTED LODE MINING CLAIMS

The following patented lode mining claims are situated in the
Walnut Grove Mining District, Yavapai County, Arizona, the deeds of
which are of record in the offices of the Recorder of Yavapai County,
as follows:

: Book of
Name of Claim M.S. . Patent No. Deeds Page
Locklear Group
Georgia 3866 954817 134 557-566
Georgia No. 2 3866 954817 134 557-566
Georgia No. 3 3866 954817 134 557-566
Yankee Girl 3866 954817 134 557-566
Sunrise 3866 954817 134 557-566
Sunrise No. 2 3866 954817 134 557-566
Sunrise No. 3 3866 954817 134 557-566
Sunrise No. 4 3866 954817 134 557-566
Richmond 3867 951190 134 369-372
Virginia 3867 951190 134 369-372
Gillingham Group
Polar Star 1324 49 485
Tourmaline 1324 49 485
Copper Glance 1324 49 485
Sunset 1324 49 485
Manilla 1324 : 49 485
Copperopolis 1324 49 485
Defiance 1324 49 485
Fairplay 1324 : 49 485
| Quartette
Quartette 1321 77 114-117

UNPATENTED LODE MINING CLAIMS

The following unpatented lode mining claims situated in the
Walnut Grove Mining District, Yavapai County, Arizona, the Location
Notices of which are of record in the offices of the Recorder of
Yavapai County, Arizona, as follows:

McMahan Group

Name of Claim Record of Mines Book ' Page No.
"Cuprite 51 : 45
Cuprite (amended) 86 343
Black Prince 49 153

Shamrock 69 503



Name of Claim

Zonia No. 2

Zonia No. 5

Zonia No. 14
Zonia No. 19
Zonia No. 20
Zonia No. 25
Zonia No. 26
Zonia No. 27
Zonia No. 28

Zonia Amended

Fraction Amended

Lois No. 1
Lois No. 2
Lois No. 3
Lois No. 4
Lois No. 5

Lois No. 6
Lois No. 17
Lois No. 18
Lois No. 19
Lois No. 20

-Zonia Group

Book of Official Records

Mistake Fraction No. 1

Mistake Fraction N

Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.

HHEWOLOoONOULe WD

= o

Victor Copper
Victory Copper
Copper Bar No.
Copper King No.
Copper King No.
Copper King No.
Scott No. 1
Scott No. 2

o. 2

360
360
360
361
424
464
464
464
464

573
573

Lois Group

464
464
464
464
464
464
464
464
464
464

Mistake Claims

761
761
761
761
761
761
761
761
761
761
761
761
781

Victory Copper Group

152

No. 1, One 152
2 154
i 57
3 57
4 57
294

294

(1)-1

Page

402
405
414
525

60
547
548
549
550

813
812

551
552
553
554
555
556
551
558
559
560

114
115
116
117
118
119
120
121
122
123
124
125
126

223

. 224

181
176
178
179
17
18



Name of Claim

Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
" Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia
Zonia

Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite
Millsite

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

OWoOoOJoOudsWwNE-

i
N O

i3
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
S
36
327
38
39
40
41
42
43
44
45
46
47
48
49
50
2 4
52
53
54

UNPATENTED MILLSITES

(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)

(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
{Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
{Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)
(Amended)

(Amended)

(1) -3

Book of Official

Records Page
573 814
573 815
573 816
573 817
573 818
573 819
573 820
573 821
573 822
573 823
573 824
573 825
573 826
573 827
573 828
573 829
573 830
573 831
573 832
573 833
573 834
573 835
513 836
B73 837
573 838
573 839
573 840
573 841
573 842
573 843
573 844
573 845
573 846
573 847
573 848
573 849
573 850
573 851
573 852
573 853
573 854
573 855
573 856
573 857
573 858
R 859
573 860
513 861
573 862
573 863
573 864
573 865
573 866
573 867



Book of Official

Name of Claim : Records - Page
Zonia Millsite No. 55 573 868
Zonia Millsite No. 56 573 869
Zonia Millsite No. 57 573 870
Zonia Millsite No. 58 573 871
Zonia Millsite No. 59 573 872
Zonia Millsite No. 60 573 873
Zonia Millsite No. 61 573 874
Zonia Millsite No. 62 ; 573 875
Zonia Millsite No. 63 8573 876
Zonia Millsite No. 64 573 877
Zonia Millsite No. 65 573 878
Zonia Millsite No. 66 573 879
Zonia Millsite No. 67 573 880
Zonia Millsite No. 68 - 573 881
Zonia Millsite No. 69 573 882
Zonia Millsite No. 70 594 851
Zonia Millsite No. 71 594 852
Zonia Millsite No. 72 : 594 853

Zonia Millsite No. 73 594 854

(1)-4



Name of Claim

sun Flower
Lone Pine
Fraction
Iron Hat
Fountain
Arrastra

Iron Hat Millsite

1. The following unpatented

APPENDIX (i)a

»

Description of East Property

I. PATENTED LODE MINING CLAIMS

Gillingham Group

: Book of
M.S. Patent No. Deeds Page
‘(Yavapai County,

1323A ’ - 49 478
1323a - 49 478
1323A - 49 478
1323A ’ 49 478

762 ‘ ' . 27 633

767 27

L)

II. UNPATENTED LODE MINING CLAIMS

in the Walnut
the location notices of which are of record in the offlce of the
Recorder of Yavapai County, Arizona as follows:

Name of Claim

Zonia No. 6
Zonia No. 7
Zonia MNo. 8
Zonia No. 9
Zonia No. 10
Zonia No. 11
Zonia No. 15
~Zonia No. 16
Zonia No. 17
Zonia No. 18
Zonia No. 21
Zonia No. 22

Zonia No. 23"~

zZzonia No. 24

Name of Claim

Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Mistake No.
Last Mistake

12
1.3
14
L5
16
17
18

Zonia Group

Book of Official Records

360
360
360
360
360
360
360
360
361
361
458
458
458
459

Mistake Claims

Book of Official Records

761
761
761
761
761
761
761
761

636

lode mining claims situated

Grove Mining District, Yavapai County, Arizona,

Page

406

407
408
409
410
411

- 415

522
524
523

- 388

389
390
486.

AzZ)
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Triad Claims

Néme of Claim Book’of.Official Records Page
Triad No. 1 1095 , 928
Triad No. 2 : 1095 - 929
Fiod % 2 Goentet) 122 30
2. An undivided one-half interest in the following

unpatented lode mining claims situated in the Walnut Grove
Mining District, Yavapai County, Arizona, the location notices
of which are of record in the office of the Recorder of
Yavapai County, Arizona, as follows:

Copper Crown Group

Name of Claim Book of Mines Page
Gold Crown " 159 400
Copper Crown No. 1 147 ' ;= 155
Copper Crown No. 2 147 156
‘Copper Crown Nc. 3 147 : : X57
Copper Crown No. 4 151 331
"Copper Crown No. 5 151 332
Copper Crown No. 6 153 ~ ' : 333
Copper Crown No. 7 151 . 334
Copper Crown No. 8 151 : : - 338
Name of Claim Book of Official Records Page
Copper Crown No. 9 55 ' 111
Copper Crown No. 10 N SHES . , 186
Copper Crown No. 12 55 112
Copper Crown No. 13 560 : - 929
Copper Crown No. 14 - 63 - 204
Copper Crown No. 15 ' 64 ' e - 179
Copper Crown No. 16 64 : : ; 180
Copper Crown No. 17 64 ey ‘181
Copper Crown No. 18 " 68 : : : 385
Copper Crown No. 19 : , 68 = 386
Copper Crown No. 20 68 387 .
Ccpper Crown No. 21 68 388
Copper Crown No. 22 " 68 : 389
Copper Crown No. 23 . - 68 : : 390
Copper Crown No. 24 v 68 : : 391
Copper Crown No. 25 68 ' 392
Copper Crown No. 26 68 393
Copper Crown No. 27 83 . 74
Copper Crown No. 28 : 73 . : . 402
Copper Crown No. 29 73 403
_ Copper Crown No. 30 73 404
Copper Crown No. 31 73 405
Copper Crown No. 32 , 83 _ : 75
Copper Crown No. 33 112 374
Copper Crown No. 34 112 375
" Copper Crown No. 35 : 112 376
Copper Crown No. 36 , 560 930
‘Copper Crown No. 37 560 931
Copper Crown No. 38 ) 560 932
Copper Crown No. 39 560 i 833

Copper Crown No. 40 ' 560 : 934

(i)a-2



Name of Claim

Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper

Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown
Crown

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

Book of Official Records

41
42
43
44
45
46
47
48
49
50
51
51
52

53

560

. 560
560

560

560

‘560

560

560

560

560

560
(amended) 706
560

(ija~3

Page

935
936
837
938
839
840
941
942
943
944
945
403
846
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Appendix (ii)

EQUIPMENT

Rolling Stock

X 10 Ton B.E. cable operated crane with magnet and
40' Boom. Mobile truck mount. Gasoline operated.
1 35 Ton P H cable operated crane with magnet and
70' Boom. Mobile truck mount. Diesel operated.
.2 * Hough \saders = 1% vd.
1 Ford Backhoe (Diesel)
1 5 Ton International Dump Truck (Gasoline)
1 Chevrolet Pickup (LUV)
i B Chevrolet Pickup (4x4)
1 Dodge Dart Sedan
h 4 Ford (Courier)
Buildings
1l Shop including store room, assay office, change and
locker rooms. (Size 50' x 80')
1 Office - Four rooms and lavatory. Size 26' x 50°'.
2 Small instrument shacks and one oéerator's shack.

° Motor Control Centers

4

Units, weatherproof, outdoor cubicles.

Power Sub-Stations

4

Including switch gear. Step down transformers 33000 to
480 volts owned by Arizona Public Service. Switch gear
by McAlester. Light transformer 440 to 110/220 by
McAlester

6/1/79



Appendix (ii)

EQUIPMENT (Continued)

Pumps
1 150 HP, 350' turbine for water service.
Solution Service.all 316 SS.
1 50 HP, 6" x 80' turbine
1l 50 HP, 6" x 130' turbine
4 20 HP, Submersible turbines
;3 4" x 3" x 6" Worthington 30 HP direct conhected
2 8" x 6" Gould 40 HP, direct connected
2 8" x 6" Turbines 25 HP |
3 4" x 3" x 10" Gould pumps 75 HP, direct connected
2 4" x 3" x 10" Gould pumps 100 HP, direct connected
1 4" x 3" x 10" Gould pump 50 HP, direct connected
3 3" x 2" x 10" Gould pumps 50 HP, direct connected
3 3" x 2" x 10™ Gould pumps 40 HP, direct connected
h B 3" x 2“ x 10" Gould pump 30 HP, direct connected
1l 4" x 3" x 6" Gould pump 30 HP, direct connected
Pipelines

Water - 20,000 ft. 8" welded steel casing equipped
with necessary valves, air bleeds and vacuum breakers.

Solution from Heaps and in situ:

6 - 4" PVC (Leach Basin #1)

1 - 4" PVQ)
1 -6" PVC)

(Leach Basin #2 & #3)

6/1/79



Appendix (ii)

EQUIPMENT (Continued)

8" Transite )

6" Fiberglass) (Leach Basin #5 & #6)
4" PVC )

4" PVC - Leach Basin #4 (discard pond)

Solution to Heaps and in situ:

3 - 6" Fiberglass and PVC main feeders
l. - 4" Fiberglass and PVC main feeder
l - 4" PVC

1l - 8" Transite main feeder

Distribution from main feeders is by 4" PVC headers
and 1l%" polypropylene tubing. Rainbirds are attached
to 1%" tubing with saddles and 3/4" screwed PVC pipe.

Reduction Plant

h ! 25 Ton ChemiPulp Sulfur Burner

2 13.75" dia. x 27' covered molten sulfur storage tanks.
: Insulated and equipped with suitable steam coils, PVC
valves, steam traps, etc. '

% 8' x 22' underground sulfur unloading tank equipped as
above including compressed air and controls for transfer
of sulfur to storage.

1  Wasteheat boiler including pumps, deaeration tank and
permutite water softener.

- SS andrubberlined carbon steel scrubber 5%' dia. complete
with two 25' beds of packing, suitable packing supports,
solution distributers, piping and instrument nozzles
for thermometer and pressure taps.

1 Instrument shack containing stack analyser*, level control
S0, analyser, flow rate charts, EMF charts, standard

* Not functional{

6/1/79



Appendix (ii)

EQUIPMENT (Continued)

boiler controls, and ennunciator board. The motor
control center for the sulfur plant and the rectifier
for the burner air blower (DC variable speed control)
is also housed in this instrument shack. Suitable
motor interlocks are provided to protect the plant in
case of operator error.

Automatic compressors furnish plant and instrument air.
Carbon Boxes = 4 units 14' x 6' x 8' deep and pme 10'

square by 10' deep. Loaded with activated carbon and
equipped with pipe and distributors for up flow of

. solutions.

8' diameter by 21' wood precipitation silos egquipped
with 3% 316 ss grates and 316 ss Rovange air operated
discharge gates.

-4- 6/1/79



Appendix (iii)

ORE RESERVES
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SUMMARY:

ZONIA WLEPORT

The Zonia copper deposit is a northeast trending elongated
complex zone of igneous and scdimentary rocks which have under-
gone hydrothermal alteration and strong dynamic-weak thermal
metamorphism. The low grade metamorphism affected all rock
types, except the diabase, Tertiary alluvium, and Quaternary
basalt, in only slightly different manners. Dominant meta-
morphic minerals include chlorite and sericite. Hydrothermal
solutions have altered the intrusive quartz monzonite porphyry
and enclosing wall rocks. Mineralization in the porphyry and
adjacent greenstones includes chlorite, sericite, epidote, pyrite,
calcite, quartz, magnetite, chalcopyrite, K-feldspar, biotite

and molybdenite., Siderite, up to 20%, occurs over large areas
and is a product from metamorphic and/or hydrothermal alteration.

Chalcopyrite is the dominant, perhaps only, primary copper
mineral. The porphyry and greenstones contain broad surface
areas and lony; drill hole intercepts of +0.15% Cu, with signifi-
cantly lengthy drill intervals ranging from 0.3% to 0.5% Cu.
Locally, near surface leaching, lateral transportation and
enrichment of copper have produced mineralized zones with *1.,0%
oxide Cu. Total oxidation reaches downward for several hundreds
of feet and oxidation along structures extends beyond 1,500 feet.
No economic tonnage has been established by Homestake to date,
but significant copper mineralization traverses an area greater
than 12,000 by 4,000 feet. Supergene enrichment is a prominent
feature and hos generated some of the near-economic mineralization.
One high grade zone (+7.0% Cu) was intersected by drilling.
Lead, zinc, gold and silver are almost totally absent in all

analyzed samples. McAlester Fuel has 16,000,000 tons of rock
under leach.

LOCATION:

The Zonia copper deposit is located in the Walnut Grove Mining
District in souihwestern Yavapai County, Arizona, 70 miles NNV

of Phoenix, approximately halfway between Wickenburg and Prescott,
and 6 miles southeast of Kirkland Junction by an elevated grav-
eled road. The target area lies on the northwestern edge of a
northeast trending Precambrian schist belt, as mapped on the
Yavapai County geologic map.
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PREVIOUS HISTORY:

During the 1880's mining activity began with production of high
grade copper ores which were shipped for direct smelting. During
the early part of the 20th Century secveral shafts were sunk to
exploit various mining plans. The first drill holes were drilled
by Shannon in 1910. 1In 1942 the United States Bureau of Mines
tested potential copper reserves without much success. Miami
Copper investigated Zonia during the 1950's. McAlester Fuel
tested Zonia in the 1960's and put an open pit copper mine and
heap leaching plan in operation. Later McAlester added in situ
leaching to make a combined tonnage of 16,000,000 tons under
leach. By 1974 approximately 400 holes had been drilled in the

area,' of which 350 holes were drilled by McAlester in develop-
ing reserves. ’

A detailed review of earlier activities is given by Chadwick
and by Allen and Spencer (both attached).

" HOMESTAKE ACTIVITIES:

Homestake became involved in Zonia in 1971 when an agreement
with McAlester was formulated. Due to litigation involving
McAlester, a formal agreement was not signed until September,
1974. During this initial period Homestake personnel carried
out various work on the project, including surface mapping of
rock types (J. B. Hite and H. L. Stensrud), ground magnetic
surveying, trenching and other sampling, and analysis of previ-
ous drilling data. Since September, 1974, the surface was re-
mapped with special emphasis on detailed mineralogy, geochemical
surveys for Cu, Mo and Pb were run, drill data were re-evaluated,
and seven rotary and core holes were drilled for a total of
©,42]1 feet. The deepest hole was 1,528 feet.

Homestake has a two-part agreement with McAlester: 1.) a pur-
chase option that can be exercised at any point, and 2.) time
correlated exploration expenditures given in the table below.

By March 23, 1975, Homestake will have spent over $140,000 on
Zonia.

DATE EXPENDITURES
3/23/75 $ 75,000
9/23/75 150,000
3/23/76 250,000
9/23/76 400,000
3/23/77 Decision Date




PREVIQUS GEOLOGIC REPORTS:

Dozens of reports and maps have been compiled on Zonia. Many
of these are listed by Chadwick (attached) and some are avail-
able in Homestake's files. Several diverse genetic theories

were developed by the various authors to account for the anom-
alous copper. Bl

The report by R. H. W. Chadwick (1964) is confined to a syn-
genetic volcanic approach and is thought by this author to have
missed many of the major geologic facts.

The report by J. W. Allen and J. J. Spencer (1957, attached)

is probably the most thorough analysis prior to Homestake's
involvement. Allen, et al, recognized a hydrothermal dominance
in ore control at Zonia and stated ".., copper mineralization ...
is generally associated spatially with the quartz diorite and
quartz diorite schist. Much of the quartz diorite has been
sheared and altered to a quartz-mica schist." Other key

phases by Allen, et al, were: "mesothermal pyritic replacement"
and "Too little work was done on the hypogene mineralization ..."

LITHOLOGY:

The lithological units at Zonia are comprised of one sedimentary

series with several facies, changing from a calcareous-rich : i

phase upward to an arglllaceous and clastic dominated facies ‘€f4

and a host of igneous rocks, followed by metamorphism and (/- in(L\
finally formation of Tertlary alluvium and Quaternary basalt. : .
The following described rocks are listed in an order that the 2° f~"b
author believes to be actual decreasing relative age.

Limestone: A thinly foliated argillaceous limestone occurs
on the southeast side of the district. This limestone when
fresh, is a dense medium grey carbonate-rich (¥80%) rock.

It rapidly weathers to a loose, rubbly, strongly foliated,
micaceous phyllite. The mica changes from sericite on the
extreme southeast to chlorite inward toward the monzonit
(schist) contact. This change is interpreted to be an effect

of hydrothermal alteration. Age of this limestone is considered’
to be Precambrian.

wmTy

Phvllite: This strongly foliated phyllite is an upper facies
of the above described limestone. It has a silvery white to
chloritic green color and rapidly weathers to a loose, scaly
outcrop. Overall carbonate content reaches a minimum of *30%
near the monzonite or schist contact. Where this rock contains
chlorite and siderite, the weathered color becomes a "lively"
hematite red. A northeast trending zone of banded iron
formation(?) crops out at 3,600' S, 1,700' E(?), just west of a
major wash. This zone is tens of feet wide and consists of

g silicification with fine grained hematite. The phyllite is also

° con51dered to be Precambrian.



been metamorphosed into chloritic phyllites. These dikes are

Granite: As interpreted by this author, the Precambrian granite
lying on the west side of the district is the next oldest rock.
The granite also bounds the eastern side of the limestone. This
granite is a coarse grained equigranular quartz monzonite. It
generilly has undcergone moderate shearing and frequent granula-
tion of the phenocrysts with development of sericite. Locally,
narrow northeast trending shear zones have developed strong
quartz-sericite alteration. This granite shows weak hydrothermal .~
alteration including pyrite and varying amounts of sericite and
clay development, Siderite is common in the granite with volume
contents ranging up to 10 or 159%. The siderite is most strongly
developed within shear foliation., Along the eastern periphery

~of the granite medium grained textures are apparent and swarms of

quartz veins are more prevalent. These medium grained textures
may rcpresent a chill margin. Northeast trending intermediate to
mafic dikes cut the granite, These mafic dikes generally have |

considered to be related to the greenstone-andesite described
below. Other dikes of a felsic composition also cut the granite
and are considered related to the younger quartz monzonite por-
phyry or another felsic intrusive.

Chlorite Phyllite: The chlorite phyllite has affinities com-
parable to the above described phyllite and the greenstone-
andesite described below. In part, the chlorite phyllite may
represent the upward continuation of the sedimentary series

with a marked change toward a low-carbonate clastic-dominated ¢
mafic sediment, i.e., a volcanic associated sediment versus :
chemical sedimentation characterizing the limestone and phyllite.
From this aspect, the age of part of the chlorite phyllite may
predate the granite. Elsewhere the chlorite phyllite appears

to be a carbonate-free metamorphic rock produced from a fine
grained intrusive or extrusive andesite. At these places the
chlorite phyllite grades laterally and vertically into fine or
medium grained andesites which may or may not contain greenstone
grade metamorphism. This portion of the chlorite phyllite is
interpreted to be younger than the granite as shown by cross-
cutting relations.

In effect, the chlorite phyllite may represent metamorphic prod-
ucts of two rock types that genetically are dis-similar.

' blvetguwiagvg
Greenstone-Andesite: The greenstone-andesite is g g;oup of
rocks which generally, bhut not always, have undergone greenstone
facies metamorphism. The original-rock types vary from an in-
trusive (or extrusive) andesite to a water laid andesitic tuff
or mafic detrital sediment. This detrital sediment may be the
upward continuation of the limestone and phyllite series. Where
unmetamorphosed, the andesite (probably multiple stages) is a
fine to medium grained porphyry containing Plagioclase, biotite,




i

and hornblende as the major constituents with trace to minor
quartz (dacitic). Where metamorphosed it grades into the
chlorite phyllite as discusscd above. The andesite is considered
younger than the granite. The sedimentary (tuffs or mafic de-
trital) part of the greenstone is a fine grained carbonate-
bearing chlorite-rich rock with thin zones (<20') of gquartz eye
bearing units that grade in and out with an increase in size
(€1/4") and quantity (< 20%) of quartz eyes toward the center

of these units. This gradational character is seen repeatedly
in drill holes Z-601-D and less frequently in Z-603-RD and
Z-607-RD.

At 3,300' N and 1,000' E, breccia fragments up to 10 inches in
diameter of andesite occur in an andesite matrix. This is con-
sidered an igneous breccia which is probably \intrusive in nature.
: [ETIE=N ,yywoi“»a::\’-.c Ve v fora Y he
Alteration in the greenstone-andesite ranges from propylitic
to varying quantities of sericite, silicification, pyrite, mag-
netite, chalcopyrite, and molybdenite depending on which alter-
ation halo is present.

Quartz Monzonite Porphyry: The quartz monzonite porphyry is a
medium grained intrusive rock which may indeed represent several
or multiple stages from an intermediate to a felsic magma. The
rock has an abundance of feldspar, quartz and mafic minerals.
The feldspars locally are saussuritized. These mafic minerals
initially were biotite and minor hornblende., The mafic minerals
now are generally altered to chlorite which probably is a result
of both hydrothermal and metamorphic alteration. The quantity
of groundmass in the monzonite is variable from a porphyritic
quartz monzonite to a quartz monzonite porphyry.

Alteration in the monzonite varies from weak orthoclase and
biotite (locally very strong orthoclase at 2,740' N, 3,360' E
and in Z-G02-RD at 525 feet) with quartz, sericite, chlorite,
pyrite and chalcopyrite (%1% wt) in the potassic zone to
quartz, sericite and pyrite (#0.1% Cu as chalcopyrite) in the

- phyllic zone. 1In the propylitic zone, one-half mile northeast

of drill hole Z-601-D and peripheral to the potassic zone in
northeastern areas of the map, chlorite, epidote, calcite and
pyrite are dominant. The monzonite frequently has been meta-
morphosed to a quartz-sericite schist.

The monzonite marked the end of an igncous series which began
with mafic (andesite) components, progressed to a felsic series
and culminated with hydrothermal alteration of these igneous
rocks and the enclosing wall rocks. The main mass of monzonite

appears to have vertical walls, but may dip steeply to the north-

west.
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The monzonite, or a similar monzonite, extends northeastward
from Z-601-D for greater than four miles. In this northward
extension, the monzonite contains rather pervasive epidote alter-

- ation with local patches (2500 fect diameter) of higher pyrite

and/or of moderate argillic alteration. These features suggest
that Zonia could be only one alteration plume among others that
occur peripheral to this large monzonite stock.

Schist: The schist, at its maximum metamorphism is a quartz-
sericite schist with strong foliation and very little remaining
original texture except for corroded quartz eyes. It frequently
grades into recognizable quartz monzonite porphyry. The fact

that the schist was produced from the monzonite by dynamic, with
or without thermal, metamorphism is only fully appreciated after
logging the drill core in detail, especially in Z-601-D and
Z-603-RD. This feature causes intermingling of the monzonite

and schist as illustrated on the geology map. All rocks mapped

as schist by this author are considered to previously have been
quartz monzonite porphyry. It is believed that the schistose
textures were best developed in the argillic alteration halo and
in the more solidified margins of the monzonite, both which were
peripheral to the area of most intense silicification and potassic
alteration. Therefore, the age of the schist postdates the mon-
zonite. - ' ‘5\;~s~/f

Felsite: The felsite, as mapped, represents a group of rocks
that include quartz latite porphyry (large mass on north corner
of map), aplites (in granite), and bleached greenstone xenoliths

(in the monzonite in the central areas). These finer grained felsic

rocks were not studied in dctail, but they, except for the green-

stone inclusions, probably represent continuation of the magmatic
differentiation process.

Undifferentiated Mafic Intrusives: The undifferentiated mafic
intrusives, as mapped, include diabase, diorite and quartz diorite
dikes and plugs that generally show low grade or no alteration or
metamorphism. The diabase is the most frequent dike forming rock
in this group. Narrow (10 feet) diabase dikes were intersected
in every drill hole. These dikes show weak to very strong epidote
and moderate chlorite alteration; pyrite is usually a minor con-
stituent. Where traceable, the diabase dikes generally strike

N 25° E and are persistent, crossing lithological contacts. These
undifferentiated intrusives are post metamorphism, possibly much
younger than the above described rocks.

Tertiary Alluvium: Much time elapsed between the above described
rocks and the erosion which produced the Tertiary alluvium. The
alluvium is composed of weakly cemented, well compacted, unsorted
fragments ranging up to 6 inches in diameter. The dominant rock
type in the alluviun is the granite. Several other rock types,
including greenstonc¢, are sparsely scattered in the alluvium,
especially near its base. This alluvium may have covered much of




the surface at Zonia. It forms large ouicrop arecas at the south-
western end of the map and northeastward and southeastward off

the map. Drill hole Z-603-RD was collared in alluvium which
contains up to 50 ppm molybdenum with moderate hydrothermal alter-
ation. The source of this altered granite was not defined. Sev-
eral windows in the alluvium southwestward off the map expose
underlying schist with moderate taq strong pyrite. Bedding is

essentially horizontal in the alluvium, locally, a northwestward
dip is apparent,

Quaternary alluvium containing many rock types exists locally
in washes or other topographic lows.

Quaternary Basalt: The Quaternary basalt is a black to dark grey,
vescular, fine grained, porphyritic basalt with medium to fine
grained plagioclase phcnocrysts. It forms large flows and sev-
eral dikes as seen in Red Hill and drill hole Z2-603-RD. 1In
Z-603-RD it contains several percent of crushed pyrite. Several
sills were formed in the alluvium parallel the bedding. A large
partially erod .ed flow extends northeuastward from the map area.

STRUCTURE:

Due to dynamic metamorphism few major structures are obvious.
Many small structures were traversed but not traced. Numerous
shear zones parallel the foliation are seen at the surface and

in drill core. The northeast trending foliation is the dominant -
fabric. In the vicinity of Z-602-RD and Z-605-R a brecciated
zone crops out. A N 80° E zone of secondary structural weakness

. may exist to explain the local "splinters" of increased alter-

ation oblique to the dominant trend of alteration,

PEBBLE DIKE:

An intrusive pebble dike was discovered in outcrop at 2,920' N
and 2,780' E. This pebble dike strikes northeast with a length
of <15 feet and a maximum width of 2 feet. It pinches out at
both ends, but the structure is traceable southwestward for

100 feet. At the northeast end, rounded pebbles of sulfide con-
taining chalcopyrite and pyrite (both oxidized) and of monzonite
are cemented by a sulfide (also oxidized) and quartz matrix.
Southwestward, in a road cut, only minor breccia and transported
strong copper oxide mark this zone. Rock type on both sides of
the pebble dike is monzonite. This dike is considered pneuma-
tolytic in character. A massive sulfide zone (chalcopyrite and
lesser pyrite) must occur at depth(?) to provide a source area
for the chalcopyrite pebbles.

NN
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METAMORDPHISM:

Metamorphism at Zonia includes dynamic and thermal types. The
dynamic component ranges from very feeble as seen locally in

the andesite complex on the northwest side and in the monzonite
in the northern areas (Reconnaissance Geology Map) to strong,

as seen within the western part of- the pit and east of the pit

at which points schistose and phyllitic fabrics are dominant.

The dynamic metamorphism is strongest in the periphery of the
monzonite intrusive and its bordering wall rocks. A realistic
explanation of this fact is that dynamic metamorphism occurred
during the central time of hydrothermal alteration at which

time the quartz monzonite porphyry was probably still somewhat
plastic. This plastic central monzonite escaped the more severe
dynamic deformation which the cooler margins suffered. l}eta-.
morphism in the sedimentary section on the eastern side is con-
fined - to development of bedding plane foliation probably primarily
due to burial and compaction with a minor shearing component.
Metamorphism in the greenstones produced much chlorite and lesser
sericite whereas within the felsic rocks sericite was the domi-
nant metamorphic mineral.

Metamorphism occurred during the hydrothermal mineralization.
This fact is apparent because some of the sulfide and quartz
veins are dramatically sheared while others remain essentially
unsheared, both commonly occurring in the same rock sample.

A major portion of the hydrothcrmal alteration preceded the
metamorphism (at least the last stage of metamorphism), doubt-
lessly with development of a typical broad zonal pattern. The
metamorphism has destroyed much of this zonation, even where

the rocks were plastic enough to escape the more severe shear-
ing effects. It is believed that an argillic zone existed,
beyond the high pyrite halo, which was metamorphically altered
to a sericite-rich schist. Hydrothermal biotite appears to have
been metamorphically altered to chlorite (greenstone facies).
Within the least metamorphosed quartz monzonite porphyry vein
orthoclase and quartz are apparent whereas in the sheared monzonite
only a few unobvious veins occur, but, staining of thin sections
with cobaltinitrite show diffuse orthoclase-rich linears.

HYDROTHERMAL ALTERATION:

Hydrothermal alteration (see Alteration Map) appears to have
produced zonal patterns similar to typical Laramide porphyry
copper deposits even though a strong zonal pattern is not now
visible. These zones may have been less dramatically developed
and were more spotty in the development than what is "typical'.

- 10 -




As discussed under METAMORPHISM, the dynamic and thermal meta-
morphism masks the earlier hydrothermal alteration. The meta-
morphism, combined with thorough supergene oxidation and weather-
ing, has obliterated many of the definable near surface hydro-
thermal effects. The hydrothermal alteration is best observed
within drill core;. locally at the.surface prime evidence is visible.

. Strongest hydrothermal alteration in the quartz monzonite por-

phyry consists of stockwork vein quartz and orthoclase as seen in
the northern areas (well developed at 3,000' N, 2,700' E) and in
drill hole Z-602-RD at 525 feet. The monzonite displays weak

vein biotite which has incompletely been altered to chlorite.

In the northeastern areas the potussic alteration in the monzonite
grades laterally into propylitic alteration in the greenstones
with a narrow high grade sulfide zone at the contact. Elsewhere,
a broader, highly metamorphosed, strongly nyritic zone marks the
transition from a potassic cenvironment through a phyllic zone
equivalent and then into a propylitic zone. Due to metamorphism,
any previously existing argillic zone has been destroyed with
enlargement of the apparent phyllic zone. Sericite, clay, quartz,
and pyrite alteration pervade beyond the greenstone complex into
the granite on the west side. Locally within the granite, these
alteration products become more apparent (see Total Sulfide over-
lay at 2,000' S and 4,000' W) and may be associated with a

N 80° E structural trend. Chlorite, perhaps partially due to
metamorphism (a retrograde effect), is a common alteration mineral
in many environments. Metamorphic (grecnstone facies) chlorite. -

has replaced much of what is considered secondary hydrothermal
biotite in the potassic zone.

‘Magnetite appears to be a hjdrothermal]y controlled mineral.

The greenstone which was cut in drilling generally contains minor,
but detectable, magnetite dispersed throughout the rock. Within
the quartz-calcite-sulfide veinlets; that cut the greenstone, mag-
netite was generally. absent. Therefore, the generation of per-
vasive magnetite in the greenstone is probably an intermediate
hydrothermal effect with quartz-calcite-sulfide veining repre-
senting a later or final hydrothermal effect.

fWithin the greenstones near Z-602-RD and extending northeastward
and southwestward from Z-602-RD, a strong magnetite content is
apparent (see Z-6G02-RD drill log and the Ground Magnetic Map).
Magnetite content in the above zone approaches 30% by volume.
This high magnetite zone (and deeper high pyrite zone) appears

to be a skarn-type replacement in zenoliths or horsts of green- -
stone caught in the quartz monzonite porphyry at a place of strong
total Fe alteration within the overall alteration zonation. The
massive sulfide zone contains compact granular pyrite with minute
inclusions of chalcopyrite and, locally, films of chalcocite. No
other base metals are detectable (megascopically or microscopi-
cally). Assays for precious metals are very low in Au and Ag.
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Calcite, epidote, chlorite, and magnetite occur interstitial to
the pyrite grains and increase rapidly in volume inward or up-
hole from the strongest pyrite zone. This mineralization forms
banded rcplacements parallel the bedding in the greenstone.

Perhaps the last hydrothermal effect is "Fe bearing green sil-
jcate'" vein swarms which obliquely cut earlier hydrothermal
trends (see Alteration Map). These veins vary from 1/8 inch to
several inches in width and have been almost invariably altered
to a dense fine grained hematite. Very locally, the 'green
silicate" has survived oxidation. At these sparse data points,
the "green silicate" is a dense fine grained compact to radiating
tourmaline (schorlite). ‘

Veins of quartz and siderite, with or without tourmaline and
sulfides, up to 6 inches in width are not uncommon. Such veins
occur in all premineral rocks in all alteration zones and were
seen in outcrop and drill core. They appear infrequently in the
central northeast areas. In outcrop, the siderite and tourmaline
are usually strongly oxidizaod. :

Characteristics of the silicate hydrothermal alteration at Zonia
are: ‘"spotty'", insufficient quartz veining, and an under-developed
phyllic zone. Metamorphism has been partly responsible for these
apparent characteristics.

Significant copper mineralization exists as oxides near the surface
and as chalcopyrite below the oxidation. Values range up to

7.5% Cu. See Protore Map for distribution of the copper. Strong
vein chalcopyrite (with tenorite) crops out at 2,240' N, and '
2,020' E. Average values in the monzonitc in the northeast areas
and adjacent greenstones arc 0,.15% to 0.20% Cu. Adjacent to the
west side of the pit, drilling indicates *0.3% Cu in the green-
stones and 0.1% Cu in the monzonite. Several intercepts in the
drill holes average *0.4% Cu for 100 feet or more. A 2 foot vein
with very strong copper was cut in both Z-601-D and Z-606-RD
drill holes. The vein in Z-601-D assayed 7.65% Cu, 100 ppm Zn,
40 ppm Pb, 1.17 oz/ton Ag, and 0.015 oz/ton Au.

BASE METALS:

Copper and molybdenum are the only metals that could be consider-
ed economically significant. No economic reserves have been
substantiated by Homestake. Drilling intersected several inter-
vals of +100 feet that averaged 0.3% to 0.5% Cu with 10 to 30 ppm
\Mlo. Weak chalcocite is frequent immediately below the zone of
oxidation. Oxides of copper dominate near surface environments.
/Lead and zinc show only trace concentrations, as discussed else-
where, but based on outcrop, show zoning peripheral to the copper,

- 12 -



G B R LS Y O B
i ‘ L R e e e R R PR M U S R e

as discussed under LTERATION. In granite or he west side and
=% phyllite on the east, & inch veins with calcite, quartz and
galena have been observed.

PRECIOUS METALS:

Homestake's work, along with the previous assays, has shown that
Au values seldom exceed 0.003 oz/ton. Approximately 502 known
drill .core and surface samples have been analyzed for Au and Ag.
Silver contents generally are stronger than gold, but both are
essentially insignificant. Possibly, significant gold may occur
at 700 feet in the Cuprite shaft as reported in USBM RI 4023.

DRILLING DATA:

Approximately 400 drill holes have been drilled by Shannon,
Bunker Hill, U.S. Bureau of Mines, Cominco (? on extreme south-
west gravel cover), Miami Copper, McAlester Fuel, and Homestake.
In addition, McAlester drilled holes for development and blasting
of their in situ leach ore. Decpth of the 400 holes range from
50 to 1,528 fcet (see Drill Hole Depth Map). Five{(?) holes were
drilled by Cominco(?) in the alluvium at the southwestern margin
of the mapped area (several sketchy logs and some core still
exist). Cominco's drilling was to check for potential enrich-

— ment under the alluvium,

-

Homestake drilled seven rotary and core holes, the Z-600 series,
to test the attitude of the monzonite stock and examine copper
mineralogy and grades at depth. 'Drill logs are attached.

MAPS AND OVERLAYS:

The following maps are attached.

Geology Map: The geology map is titled Reconnaissance Geology
Map with the intent to show that it is not a detailed surface
map. The lithology as sketched is a by-product from mapping
surface alteration and mineralogy. Approximately 80 hours were
spent in the field collecting the data which is presented on
the geology map and the six overlays. The data were collected
along NW-SE traverses spaced at 1,000 foot intervals with inter-
spaced traverses and additional NE-SW traverses as deemed neces-
sary to obtain an overall alteration picture. Contacts and
trends were extrapolated between traverses.

Alteration Map: The alteration map presents a "typical'", zoned,
non-symmetrical, three-dimensional, disseminated copper, hydro-
thermal cupola with a central axis which has a bearing of

N 40° E and plunges £30° NE, i.e., the hydrothermal column has

‘<
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been tilted 360° southwestward or was formed in a non-vertical
manner, The outcrop pattern at Zonia could be produced by erosion
of a non-symmetrical, elongated, pcar-shaped envelope with the
central axis untilted. Neither of these models is substantiated

n or weakened by lomestake's drill data. Prior to metamorphism

the envelope may liave been essentially equidimensional.
Total Sulfide Map: This map shows original total sulfides at the
surface, Essentially, all near surface sulfides have been oxidized.
Therefore, the recorded sulfide percentages on the map are re-
constructions bascd on outcrop limonites. The high sulfide

pattern resembles an elongated horseshoe with the open end facing

N 40° E, The limbs taper northeastward to the edge of the map.
Further northeastward (off the map area) the horseshoe appears

to close, forming a distorted oval. '

Surface sulfide percentages range from nil in the weakly altered
areas to 8% (wt) in the pyritic halo. Sulfide veins, now oxidized,
up to 6 inches in width, crop out in all rock types outside of

the pyritic halo.

Siderite Map: Siderite is abundant in some areas at Zonia as

illustrated by this overlay. The siderite appears to be asso-
ciated with two features: 1.) intensity of metamorphic foliation,
and 2.) the sedimentary rocks on the southeast. .Rocks with in-
creasingly stronger shearing have increasingly stronger siderite.
The siderite may be considered part of the hydrothermal zoning,
but its occurrence conforms closely with the intensity of folia-
tion. The granite on the west contains considerable siderite.
The siderite in the outcrops is generally oxidized; therefore,
percent siderite was cstimated from analysis of limonites. Cal-
cite and pyrite frequently occur mixed with the siderite in many
rocks, therefore, the author differentiated limonites after

sideritic carbonates based on presence and textures of the iron
oxides.

Siderite was not formally identified; however, megascopically and
petrographically it has typical siderite characteristics. Where
unoxidized siderite was seen in outcrop and in drill core
(Z-603-RD at 525 feet and Z-604-R at 335 feet in spot core), it
has a pinkish to brownish color. The siderite may actually be
some other iron bearing carbonate, but probably contains no man-
ganese or magnesium.

Geochemical Maps: Surface geochemical maps were produced for

copper, molybdenum and lead using rock chip outcrop samples where
possible. In some arcas, e.g,, the pit, original outcrop was not
available, therefore, samples were collected from the existing
surfaces and noted as such.
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In general, the central areca shows anomalously high copper with
values ranging above 3,000 ppm and anomalously low molybdenum
values generally comparable to background intensities. Anoma-
lous molybdenum occurs peripheral to the copper high and is
closely confined to the high sulfide zone. Molybdenum values
range up to 100 ppm. The heavy or massive sulfide zones inter--
sected in Z-602-RD and Z-605-R contain background levels of molyb-
denum. The lead geochemical data are very bland, Several one
point lead anomalies are seen in the southern areas. 1In the
northeast half of the map the lead shows more uniform and slightly
weaker values than in the southern areas.

Protore Gradc Map: Prior to Homestake's drilling, protore

values in thc existing holes were estimated using total copper
assays and sparse notations of mineralogy on the previous drill
logs. These estimations were plotted in plan and correlate very
well with the Geochemical Copper Map.

Drill Hole Dcpths Map: Attached is a map that shows location and

approximate cepth of all drill holes, except the five holes
drilled by Cominco(?) and the more recent McAlester holes.

Cross Sections: Three cross sections perpendicular and one cross
section parallel the regional trend were drawn using surface and
drill hole data. 1In part, some of the contacts are one point
extrapolations based on empirical information., However, these
Cross sections are believed to illustrate the general attitudes
of the various geologic contacts. Figure 2, above, illustrates
the general attitudes of contacts and distribution of the various
rock types.

Three sets of profiles are presented: 1lithology, alteration, and
copper grades. The copper grade profiles lend tremendous weight
to the supergene enrichment features discussed elsewhere and to
the possibility that "down" is "out" at Zonia. This '"down is out'".
possibility is also pointed out by the set of alteration profiles,

Geophysics Map: T. F. Kuhl ran a ground magnetic survey in 1973.
This survcy shows two narrow parallel northeast trending highs,

A short high occurs just to the west of the southern end of the
pit. A sccond high starts at 2-605-R, extends northeastward
parallel the high sulfide zone to Z-602-RD, then continues north-
eastward as the high sulfide zone turns more northerly. Below
570 feet, hole Z-6G02-RD contains up to 0% magnetite in greenstone
with strong chlorite and epidote alteration. Minor magnetite
occurs in Z-G05-R.

Earlier I.P. work (Cominco?) shows that the high pyrite extends
southwestward under the Tertiary gravels, An earlier drill
hole at 5,300' S, 4,520' W verified this feature.
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Claim Map: Two coordinate systems have been used on the claim
map. The first was skewed 45° east from north.

.

ALRIAL PHOTOGRAPHS:

. represented a definite volcanogenic massive sulfide bearing (V'1:< "

Aerial photographs were flown by Cooper Aerial (Tucson, Arizona)
in 1972 and cover a strip five or six miles long.

INSTRUMENTAL MINERALOGY:

Approximately 150 thin and polished sections were made to study
detailed mineralogy and rock textures. Topic areas investigated

were protore mineralogy, silicate alteration, siderite, and ge-
netic histories of the metamorphosed rocks,

AGE DATING:

Age dating of the quartz monzonite porphyry by whole-rock Rb-Sr
isotopes has been initiated. First results give three possible
dates: 1,100 my, 840 my, and "Tertiary". Two additional samples
are being assayed to help clarify the inconsistencies. A total
of seven samples will have been analyzed (see Appendix I for
details). '

EROSION, OXIDATION, LATERAL TRANSPORTATION, COFPER, RED HILL,
CUPRITE SHAFT AND "ORE PODS":

Literature on the Cuprite shaft and outcrops at Red Hill have
drawn attention to Zonia for over a century. Red Hill is the
basalt capped hill at the northern margin of the Zonia pit.
Underlying the basalt is alluvium which overlies a contact between
chloritic phyllite and schist. For many years this contact was
believed, by some to be a time horizon that marked a strati-

- graphic change from rhyolite tuff to andesite tuff and based on

observed features and past mining "history, this time horizon
interface. 1In the present writing, this contact is definitely g
considered an intrusive contact between earlier andesites or

mafic sediments and the quartz monzonite porphyry, coupled with

intense metamorphism, minor faulting, supergene enrichment and

later oxidation. \

The Cuprite shaft (874 feet deep) is located just southwest of |

Red Hill and about 50 feet east of the above described intrusive
contact, From the Cuprite workings, especially the 210 foot level,
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an undetermined tonnagce of +1% Cu was mined ("... a few hundred
tons of hand-sorted ore may have been produced.', USBM RI 4023,
P.3). No records have been found that describe any of the
copper mineralogy; only types of mill recovery are discussed.
Inferred from these indirect means, the ore primarily, if not
completely, consisted of oxides of copper, probably chrysocolla,
malachite, cuprite and perhaps much manganese-bearing black
oxides. At any rate, the presence of strong copper of unknown
mineralogy, along with the outcrops, convinced many geologists

that Zonia in fact represented a volcanogenic massive sulfide
deposit,

In this report the Cuprite shaft mineralization is considered a
product of uplift and erosion of a hydrothermally altered environ-
ment in which sulfides of copper (chalcopyrite) underwent oxida-
ltion, leaching, latera) (and vertical) transportation, precipi-
tation (probably as chalcocite), and finally, oxidation in situ.
Multiple enrichment may have occurred. The zone of strongest
enrichment was at the contact between the sheared quartz monzonite
porphyry and an- acid reactive mafic phyllite. This supergene
activity produced the hematite Sstained outcrop near Red Hill and
the Cuprite shaft. Grading westward from the Cuprite shaft zone,

enrichment copper values are reduced until only primary tenor is
left.

The Copperopolis shaft area represents an area of higher grade
protore (*0.3% Cu) in monzonite, than at the Cuprite shaft, with
or ‘without enrichment. Oxide copper also dominates the copper

mineralogy at the surface at Copperopolis with underlying chalco-
pyrite.

‘Ore pods consisting of transported strong oxide copper were en-

countered during mining and in drilling in the pit and in situ

leaching areas. These 'ore pods" are mafic Xenoliths that re- ZZ
acted as acid consuming copper precipitating traps. The '"'ore.
pods'" range up to ten feet in width and ten's of feet in length 9

with copper grades commonly well above 2%.

CONCLUSIONS:

The Zonia deposit represents a long history of sedimentation .and
multiple stages of intrusive activity with magmatic differenta-
tion that produced increasingly more felsic intrusives with in-
creasing time. The entire complex underwent hydrothermal altera-
tion coupled with metamorphism. The monzonite intrusive(s) was
surely the source of the hydrothermal solutions which altered

the monzonite and its enclosing wall ‘rocks to produce a dissemi-
nated copper deposit that is similar, in most hypogene and super-
gene aspects, to the numerous Laramide porphyry copper deposits.

- 17 -



Y

(

The strongly calcar us scedimentary and carlic mafie igneous
wall rocks reacted with the hydrothermal solutions 1o produce
skarn-type alteration.

Due to erosion and supergene oxidation, leaching, transportation,
and enrichment of copper, scveral small high grade zones were
formed. In the high primary copper, ‘low pyrite and high re-
activity zone (potassic zone), hydrothermal copper was only
moderately enriched during oxidation to produce a broad area of
marginally-economic oxide copper. Below this oxidized central
zone, primary chalcopyrite exists with significant reduction in
tenor. The author believes that grades comparable to the near
surface (*1,000 feet) grades may not exist at depth; '"down' may
actually be 'out' (see Profiles). However, until explored by
deep drilling, potential deeply buried higher grade (+0.6% Cu)
protore values in a potassic environment oOr skarn-type replace-
ment will continue to be elusive at 7Zonia. The Zonia deposit may
represent one plume of mineralization generated peripheral to a
relatively large stock of quartz monzonite. Others may exist
(have existed) at the edges of this stock.

Several future exploration possibilities exist at Zonia:

1. Chase the narrow mineralized 20nes with very high grade

copper (see Z-601-D at 781 feet and pebble dike miner-
alization).

2. Make a leaching operation with an approximate tenor of
0.15 to 0.25% Cu on 20 to 40 million tonms. '

3. Drilling deeper in hope of higher grade mineralization.'

Number 1. is not a viable Homestake target. The Silver Crown :
and Copper Crown mines 2 miles northeast are this type of mines. ‘
They have not made significant profits. \
Number 2. has been sﬁown (by McAlester) to not be desirably
economic, due to acid consumption and mechanical problems in-
volving channelling and sealing (clays, compounded by strong

acid solutions) of dumps.

Number 3. is considered inviable because of a reduced volume of
quartz monzonite porphyry at depth (as compared to predictions
based on surface exposure) and the fact that the author believes
(based on the zoning developed during mapping and drilling) that
"down" is "out". Two-thirds of the deposit as interpreted (see
Attachment 13, Alteration Cross Section) has been removed. The
surface exposures represent. "the best of Zonia".

No evidence exists that would indicate a present or future eco-
nomic potential at Zonia, other than a low value leach deposit.
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PROPOSED PHASE II EXPLORATION PROGRAM FOR THE

ZONIA PROJECT, YAVAPAI COUNTY, ARIZONA
10 May 1972

SUMMARY:

The Zonia property is composed of 136 lode claims and 73
millsite claims, all contiguous, located in central Arizona
approximately 60 miles northwest of Phoenix. Copper mineral-
izétion at Zonia occurs in schistose volcanic rocks, mostly
rhyolite tuffs, of middle Precambrian age. At the surface
and to depths from 200 to 750 feet the copper occurs mostly
as disseminated oxide, carbonate, and silicate minerals in
weathered tuffs exhibiting abundant evidence of leached
sulfide minerals. |

Several companies and exploration groups have explored the
Zonia claims since 1886. In 1942 the United States Bureau
of Mines did some shallow work on the oxide ores. The
McAlester Fuel Company of McAlester.'Oklahoma, commenced
work on the property in 1964, proceeding with pilot studies
aﬁd, in 1966, commenced large-scale mining of the oxide
ores for heap-leaching and recovery of cement copper.

McAlester is presently operating the Zonia mine and to date



has extracted approximately 7 million tons of oxide ores
averaging about 0.6% copper. From these materials they have
recpvered approximately 23 million pounds of copper. A more
Eomplete histogy of work’on the property is given below.
. \ .

In December, 1971 Homestake and McAlester entered into an
agreement granting Homestake options to explore and to pur-
chase the Zonia claims. A synopsis of the terms ofAthis

agreement is included in another section of this text.

Three hundred and eighty two exploration holes have been

- drilled on the Zonia claims. Most of theée are percussion
or rotary holes and almost all of the holes were shallow.
explorations for oxide copper from 100 to 300 feet in depth.
To date no core-holes have been drilled below the zone of
oxidation and the sulfide mineralization at Zonia remains

essentially unexplored.

The primary objective of Homestake's exploration program at
Zonia is to explore the zones of sulfide mineralization for
possibilities of both disseminated and concentrated ("massive")
cépper deposits of commercial size and grade. Phase I of

Homestake's program, carried out from December, 1971 to



to May, 1972, has been directed toward resolution of specific
drill targets below the oxide zones tested to date. This
work has included detailed geologic mapping of the property,
geochemical sampling, and assembly and plotting of all data on |
severﬁl sets of maps and both vertical and/horizontal cross-
sections. This work is complete and the data and initial

drilling recommendations are included in this proposal.

Phase II, the next stage of exploration at Zonia, will be:
initial testing of targets in the sulfide zone by both rotary
and diamond-core drilling. To adequately evaluate the targets
indicated by the data assembled thus far it is recommended
that 8 rotary holes and 6 diamond-drill holes be drilled as
shown on the maps and sections. The estimated cost of the
Phase II program is §$150,000, including all direct, adminis-
trative and general costs, and should take no longer than

six months to complete.

LOCATION AND ACCESS:

The Zonia property is in sections 1, 11, 12, 13, and 14 of
T. 11 N., R. 4 W, Yavapai County, Arizona, approximately

60 airline miles northwest of Phoenix and 17 miles southwest




of Prescott. Access is by 8 miles of good graded dirt road
from Kirkland Junction on U.S. Highway 89. A location map is

included as Page 1.

REFEI‘QENCES :
The only generally available references on the Zonia deposit
are the following U.S. Eureau of Mines pubiications:
.- l. War Minerals Report 38, 1942,

2. War Minerals Report 120, 1943.

3. Report of Investigations: RI 4023, March, 1947.
The most complete and comprehensive compilation on mineral-
ization at Zonia to date is Russell H. W. Chadwick's private
report to Bunker Hill dated April, 1964. This is available

in Homestake's files.

The best references to the general geology of the Precambrian
rocks in the region around the Zonia deposit are:
l. U.S.G.S. Professional Paper 278; Anderson et al._1958.
2. U.S.G.S. Professional Paper 308; Anderson and Creasey,
1958.
; 3. U.S.G.S. Professional Paper 467; M. H. Krieger, 1965.

4. U.S.G.S. Bulletin 1324-C; Anderson et al, 1971.




HISTORY OF EXPLORATION AND DEVELOPMENT:

Extensive evidence of copper mineralization on the Zonia claims
has encouraged a lengthly series of unsuccessful attempts to
deal with the oxide minerals. The earliest recorded activity
at Zénia occurred about 1886 when the Zonia Copper Mining
Company attempted to smelt some of the higher-grade oxide ores.
.In 1910 the Shannon Copper Company of Clifton, Arizona, drilled
six churn-drill holes and then terminated exploration. From
1916 to 1920 a private syndicate sank the Cuprite shaft to

874 feet and carried out extensive ﬁnderground exploration-

by drifting from this shaft. The syndicate shut down the
operation after failing to find enough ore that could be

mined at a profit.

From 1927 to 1930, the Hammon Copper Company of San Francisco
cérried out more underground development work on the 210 and
335 levels of the Cuprite shaft and experimented with a
leaching process to recover the copper. The project was
abandoned when copper prices dropped to 10 cents and below

in the early 1930's.

in 1942, at the request of the War Production Board, the U.$.

Bureau of Mines carried out a brief trenching, drilling, and

Ve




sampling program to develop copper for the war effort. This

work outlined about 300,000 tons of ore at 1.05% copper.

The Miami Copper Company optioned the claims in 1956. 'They
made a geologic mép and drilled fifty rotary and churn-drill
exploration holes, including a few deep holes penetrating
some portions of the sulfide zones. This work was terminated
in ;957 after failing to develop enough oxide ore to support

a large leaching project at the current prices.

In 1963 and 1964, the Bunker Hill Mining Company explored the
claims and drilled eleven rotary holes. They released the

property after reaching the same conclusion as Miami Copper.

The McAlester Fuel Company optioned the Zonia claims in 1964.
Soon afterward Cominco optioned adjoining ground fo the south
and did some geophysical work followed by four drill holes.
Cominco subsequently dropped this ground after failing to find
sufficient mineralization. Now most of the Cominco claims

have been acquired by the McAlester Fuel Company.

!
]
|

McAlester drilled a number of relatively shallow rotary holes

confirming several million tons of oxide materials averaging



about 0.6% copper. After favorable pilot leaching studies

they commenced open-pit mining in 1966.

Homestake and McAlester entered into their present agreement

in December, 1971.

PRESENT OPERATIONS:

Since 1966 the McAlester Fuel Company has mined approximately
17 million tons from the Zonia open pit. Of these materials,
10 million tons have been dumped as waste and 7 million tons
have been stacked on leach heaps. The mining rate has varied
considerably but generally has been programmed at about 8000
tons of ore and 2000 tons of waste per day. The gréde of
materials on the heaps has been calculated from blast holes
as 0.6% copper, but this may be from 10% to 15% too high.

To date McAlester has produced 23 milli;n pounds of cement
copper, or approximately 30% of the copper content of the
heaps. The rate of cement copper procduction has increased
stealily over the years and currently runs about 15,000 pounds

per day.

McAlester staffs and operates the leach heaps and plant but

contracts the mining.
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