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VIS6.42 

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.: 
I 

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. 

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 U1timar Oil bought N-Star with 
the agreement that U1timar 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-U1timar partnership has any position 
in the property but he doubts it. 

Date: 9-16-92 
----~------------------

Engineer: ____ ~K~en~A~.~P~h~i~l~li~p~s ______ ___ 



Arizona Department of Mines and Mineral Resources 

VERBAL INFORMATION SUMMARY 

1- Information from: ~ ~ . 

/' / . ----- (/7) -#--;. // 
Company: G{,/J/~1. L~~ U~??P? U~r}'~'z-111 
Address: /330 f~ r:r 

#~} TX . 7 726"2. 
2. Phone: (7 /3) G2'3-6~9C/ 

3. Mine: ~ 
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ARIZONA COPPER RESERVES 

COMPILED BY 

07/21/92 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

PROPERTY: 

ZONIA 

OPERATOR\OWNER: 

Zonia Co. 
212 S. Marina St. 
Prescott, AZ 86303 
602-778-2101 

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) 
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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. ADMMRMine 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 co~pany buyouts. 

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

1330 Postoak 

'Houston, TX 77252 

Phone: (713) 623-6544 

Date: December 1988 
(signature) ADMMR 



ZONIA GROUP YAVAPAI COUNTY 

NJN 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. 

NJN 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 
lEl 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 te;fel $Jf'te-€ file.) r e.,J,eJ I/e­

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-lO, was recently rehabilitated 90'. Underground samples taken there ran 
.3 - .5 oz 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 YAVAPAI 

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 1eaching-in-p1ace. 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 WR 5-16-73 

Went on to the Zonia mine of the McAllester Fuel Co . where Jack Brunner said he was 
pret~aring a blast of 1M Ibs of Anfo around March 1st. He said the first blast containe 
4,125,000 Ibs. of Anfo and covered an area of 10 acres from which they have leached 
an average of 5000 Ibs of Cu daily, which is below the expected recovery of 9000 Ibs. 
He said Anof is .09 per lb. now as against .05 at the time of the initial blast. 
OW WR 1- 25- 74 ' 

Had a rumor that an attempt is being made to deal the Zonia copper property to a 
large Cu company . OW WR 5/2/75 

Frank Bowman, Arnax Ari zona, said the last precipitates at the Zonia had been sold 
last month. VBD WR 9/19/75 

KAP WR 4/17/81: In the company of Dick Beard, a field interview was held with 
Jack Kuhn, Jean Cline, and Hugh Olmstead of Inspiration Development Company . 

. The Zoni~ 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. 

iPL WR 5/28/60: Mr. Hughes described the Zonia project, wast of Kirkland Junction, 
which is being conducted by Mr. Hughes and his partMens, but under the name 
I~H. T. H. ~~i ni ng Co . II The property compri ses the Zoni a group and the adjoi ni ng Brown 
group. The partmership 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. 

NJN WR 1/8/82~ Geprge Phi~s from Queen STake Resources (a Canadian 
Coppora t ion contro'll ed by Canada Tungs ten who is owned by Amax) is i nteres ted 
in taking a look at the Zonia, Yavapai County for a "parallel' ll zone of 
precious metal minerali zati on . 
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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.W. 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 equipmento 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 timeo He was bysy 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 802 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~% S02 fume emission from their newly installed H2S04 plant 
is stopped. This directive would 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 S02 gas. GW WR 1/24/73 



ZONIA GROUP YAVAPAI COUNTY 

Mro Mercer of Air Pollution Control phoned re use of S02 by McAlester Fuel Company. 
Current use 17 tpd. Also use 50 tpd H2S04. FPK Note 3 - 11-70 

Visit with Nagib Ake1, Brunner's assistant. 
pond and hope to increase overall recoveryo 

Zonia mine was active during this quarter. 

They are taking copper ppts from the discard 
FTJ WR 3-20-70 

FTJ QR 4-3-70 

Visited Zonia mine - Mr. Ake1 said operations about normal. FTJ WR 5-22.-70 

Active Mine List May 1970 - 46 men - J.Jo 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 Zoniao Talked to office personnel as Mr. Brunner was not available. FTJ WR 9-18-70 

Active Mine List Oct. 1970 - 29 men 

Visited Zonia - Mro Brunner wasn't in but its rumored that Zonia increased production 1ate1yo 
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. 
12,500T/day. 

23 Company employees, and 13 contract. 
FTJ WR 5-24-71 

They are mining at the rate of 

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



ZONLA 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 fairly good 
well developedo FTJ WR 3-21-69 

Zonia mine - Division of McAlester Fuel Co. operated at regular rate during quarter. 
FTJ 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 percerit 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.Jo Brunner 0 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 o They have installed a filter and are 
treating iron sulphate water with S02 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 companyo 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 Mineo They are mining about 8000 tpd. To date about 1,000,000 tons 
of ore mined produced about 3,000,000 lbs. 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 offo The new and smaller leach pit is near completiono Interview 
with Don Anderson who said recovery was about 70%0 
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 m1n1ng division of McAlester Fuel Coo, situated 22 miles southwest of 
Prescott, Arizona, (via Kirkland) has stripped off the cover . of an oxide copper orebodyo 
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 wayo 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 m1n1ng 8000 tpd. The pad has a series of lifts, 6' higho 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 o Recovery is said to 
have improved. The ore contains about 9% chrysocolla, balance carbonate and oxides. 
FTJ WR 11-24-67 

Active Mine List Nov. 1967 - 44 men 

Visited the Zonia mine - operating at regular rateo 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. FTJ 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 o They are m1n1ng about 3000 tpd. Some 
exploration on surface continues and crew of 3 underground timbering o FTJ WR 7-26-68 

Visited the Zonia mine - Don Anderson is now project managero They are mining 12,000 tpdo 
FTJ WR 9-20-68 



ZONIA MINE YAVAPAI 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 hola 6-7,000,000 tons when 
filled and if necessary; a new pit will be prepared. 

FTJ 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. 18,009 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. 

, FTJ 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 lb 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 Rev~ew 10/15/66 

Visited Zonia Mine. Was told they have mined 900,000 tons of ore since startup. 
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. 

FTJ WR 10/21/66 

Visited the Zonia operation out of Kirkland Jct. 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. 

FTJ WR 2/24/67 



ZONIA GROUP YAVAPAI 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 YAVAPAI COUNTY 

Visited the Joker Mine of Multi-Metals Mining Co. This is a partnership operation 
composed of three people of Brownsville, Texas 0 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 IfH.T.H. Mining Co. 1f 

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 equipmento 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 litigationo TPL WR 7-1-61 

Visited the Zonia Camp where Mrs. Bruce Millan is caretaker for the owner, James Lo 
Gillinghamo No activit yo 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 Coo, 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 developedo 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 



Mine 

District 

Subject: 

DEPARTMENT OF MINE;RAL RESOURCES 

.;I' ../ 

ZONIA - McALISTER FUEL CO. 

STATE OF ARIZONA 

FIELD ENGINEERS RE·PORT 

Date 

Walnut Grove (Yavapai County) Engineer 

Mine Visit 

April 25, 1980 

Clifford J. Hicks ~ 

The Zonia is still idle with no present plans to reopen, according 
tJt.' 

to Mr. Henry Tucker, Watchman. Mr. Jake Bruener, Project Manager, 

lives in Wickenburg, phone 684-2188. 

CJH:mw 
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STATE OF ARIZON A • 
DEPARTMENT OF MINERAL RESOURCES 

MINERAL BU ILDING. FAIRGROU N DS 

PHOENIX. AR IZONA 85007 

602/27 1-3791 

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. J ett, 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 maiIll.tml' S 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 least" 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 Zonia Mine 

DEPARTMENT OF MINE:RAL RESOURCf::S 
STATE OF ARIZONA 

FIELD ENGINEERS RE,P'ORT 

Date Jan uary 25, 1966 

District Walnut Grove Dist., Yavapai County Engineer F. T. Johns on 

Subject: Hine Visit 

Visited Zonia mine - division of McAlester Fuel Co., McAlester, Oklahoma. 
The local address of the Zonia division is Kirkland, Ariz. Phone (602) 445-5475. 
Hr. 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., R. 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 o 

Briefly the copper occurs as disseminationr; and along fracture planes in pre­
Cambrian sericite schist. Copper minerals are principally malachite, some 
chrysocolla and less chalcocite. lVJr. Anderson said the area to be mined is 
about 2000' long and up to 500 f wide, probably averaging 250 1-300'. There are 
other small occurrences on the property that are to be explored. 

The leach pit that is being pnpared occupies a canyon south of the HcMahon 
shaft. The canyon also marks the southerly boundary of the deposit. The pit 
is to be lQOlwide at the bottom and sides are on a 300 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., 4110 E. Washington, Phoenix, have the contract for the cement work and 
John Mercer of Globe has the contract for road building and excavationo Strip~ 
ping and mining contract has not been placed. 

'\Plater for the operation is to be taken from the 850 t McNahon 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. 

TVIr. 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 4 ore. Operation expected to start in March~ 
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Mine Zonia Nlne 

ll'i:;PARTMENT OF MINERAL RESOt , .;ES 
STATE 01" ARIZONA 

FIELD ENGINEERS REPORT 

Date January 25, 1966 

District Vlalnut Grove Diet., Yavapai County Engineer If. To Johns on 

Subject:rljine Visit 

Vie1 tea Zonia mine - division of McAlester Fuel Co." McAlester, Oklahoma.. 
Il'he local address of theZfJnia. division is Kirkland, Ariz. Phone (602) 445-Sh7S. 
Hr. Donald F. Anderson is mine superintendent and was guide to the leaching pit 
~lhere work is at prese·nt ooncentrated. 

rrhe Zonia is in Sec. 12, T. 11 N. J R. 4 W. and is reached by taking the \ii'alnut 
Grove road from. Kirkland Jot. The distance is about 7 miles and is ~rell ma.rked 
and well. maintained. 

Briefly the copper occurs as disse:mitlationsand along fracture planes in pre­
Cambrian sericite schist. Copper minerals are principally malacbite, some 
chrysocolla and less chalcocite. Mr. Anderson said toe· area to be mined is 
about 2000 t long a.nd up to 500 t 'wide, probab~y averaging 250 t ... .300t'., There are 
other srnall occurrences on the property that are to be explored. 

rfhe la,Glcb pit that is bEling P:RJ)a.red QCcupiesa canyon south of the tvlcHanon 
shaft. rrhe canyon also marks the southerly boundary of the deposit. The pit 
is to be 190'wide at the bott·Olrl and sides are on a 300 slope. Its len~th 'Will 
be about 1500' long with the precipi.tation plant to be at ita 'fl1t.mth.. Bottom and 
sides are to b€ cemented withe. 1:6 'fnix of earth and cernent. Givens Construction 
Co., hllO E. 'i4a.shington, Phoenix, have the contraot for the Ce111ent work and 
John Jvleroer of Globe has theccntraot for road building and exoa.vation. Strip­
ping and mining contract has not been placed. 

~vater for the· operation is to be taken front the 850 I McJ'4ahon abaft tha.t has over 
7000' of workings under water. The mine -is reported to make s.bout 150 gpra. 
Leach piles are to be 50' in height and piles to be built up to the top of pit -
fa distance of 300 feet. 

Ivl!'. Anderson stated 'ttnat reserves are estimated at 10,000,000 tons vlith a grade 
slightly under l~~ Gu. Operation life - ;; years. Stripping ratio is 1 waste 
to 4. ore. Operati.on expected to start in Marcil .. 



Mine 

District 

Subject: 

Zonia Mine 

f ," 

WE. ~TMENT OF MINERAL RESOlJRC, -' 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date May . IS, 1952 

Engineer Mark Gemmill 

Inquiry from Nr. Manning re. !vIiIl at Kirkland or vicinity 

I have been unable to contact Dr • DeHesse but did tall.;: to Archie Poarch. 
}vIr. Poarch told me that he had made some mill tests for Dr. DeHesse on 
ore from the Zonia' property which is located about 8 miles east of Kirk· .. 
land Jct. He said that the tests were satisfactory so far as recovery was 
concerned but that the ore W(3.S very low grade and he did not think that the 
proposi tion offered commercial possibilities unless the orebodies ,,1Tould 
warrant a very large operation. He stated that so far as he knew there 
1tJ'ere no plans for a mill there or anyttJ'here 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 \-Jorkings 1-7hich are quite 
extensive, and did a lot of surface trenching and diamond 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 .45 % copper.I dont rery.ember the tonnage estimate 
if any. 



~J'\, • •. ' ."--

DEPARTMENT OF MINERAL RESOURCES 
State of Arizona 

MINE OWNER1S REPORT 

Date _______ J_une ___ _ l 5. _, ____ 1~_46 _________ __ __________ . __ _ 

1. Mine: _ _____________ ______ _ Zon_ia ___ Gr_O Jlp. __ _____ __ __ · ___ _________ _____ ____ ____ ____ ________ ____ ____ __ _ ; __ ___ __ ____ _ : ___________ _ . _____ _______ _____ ___ __ ____ : __________ __________ __ 
- .'. . . D . • " R. R • at 

2. Location: s~e-.t'~~:t_ ~ _____ ~4 ___ 2_0 Twp ______ l1 ___ N ____________ Range ____ 4 __ :' ________________ Nearest Tow _irk l :.n..d ________ _ 
Lone; . 113 iN ._ ? jIiles t o state Hwy . 

Distance _______ 1 2 ___________ ____ Direction ___ _ b-'1F ____ ___ _________ _ Road Condition -~0od---rO- ,,-d----into --mi-n-e---------------

3. Mining District & County: ____ ____ ~~?!-_~_:g_~_t __ ~~~9_Y~ ___ M;L)J.J .n..H ___ P. _~ _ s_t_r_i.c _t _ '-- --yh v:ap_a~i ___ Co.unt_Jr. _________ _ 
OJ. ' 

4. Former Name of Mine: __ Kn0 1M!l_ .. a S ___ Zon i c -- --Gr.ou:P----f .or---.ove.r--.. 3'O-- -Y.8z; r :s --- --------------------- -- -------------
:.; 

5. Owner: ------:- ~I.~m.-~-R ---L-L : -~~-l.~sb: - ~ - -'--- - ~I.O --;----I-- T ~ -~---; - - -': -2: -'::- -0-- ----------- ----- ---------- --- --- ------ ---- ----------

1265 Weber St ., Al mme da C'l i f or nia Address: ______________ ______________ _____ ________ ________ ______ ___ ________________ ______ __ , _____ ____ ___________ _______ ___________ ____________ __ _______________ _____ _____ ___ ___________ _ 

6. Operator: ----- - -- --.Qt ---Pf'-O-dlic-ing- --~~~.t-Ntil- L@4:&tt-pme-n-t---g-~ ___ R~~P~~~_y. ________ ______________ ____ _ : _____ __________ ___ _ __ 
Address: _________ ___ _____ _________ ____ ___ __ ___ _____ _______ __ _____ ______________ ____ ___ ___ __________ _______ _____ ___ ___ ______ ______ ______________________________ ____ ____ __ ________ ____ __ 

(\ . . ~, . 
7. Principal Minerals: ________ Q9.1~p~_r __ ~ ______ 1_$._$_$e.r ____ yalue_S ___ in ___ gol(l-:-.an d ---sil1J.e-r -------------------------------

8. Number of Claims: ______________ 14 _______ :__ ________ ___ __ ____ _________ Lode ______ . ____ ~ _______________ _____________ Placer ______________________________ : ____ _ 

Patented ____ ____ __ ________ . ______________ ~~ ______________ _______ ____ ___ ______ __ Unpatented _________ ____ _________ _______ ________ _____ .-.---- -------------------- --- ------

- ' . Rugged t o moderate hilly country , cut by 9. Type of SurroundIng Terram. ______________________________________________________________________ ______ _________ ___________ ____ ______ ___________________ ___ ___ _____ _ 

_____ ~~_~_P.. __ :~'_I?:_J_~fl:~_ ~ __ .. ____ ~J_~Y.9::~_t9_~ ____ ~:-_q2~?;r~~:: _ .. ___ ____ ~QQ ___ f.~_~_~ _ !' ____ ~~~Q~~:~_:r_f:\~_~ ____ QlJAJ:~~_~_? ____ _ !J!g __________ __ 
_____ JD,V9.r)_(~-_bl_e. ___ Hin-t_e.J:_ ___ .c'O-- _L·~ _~_ ~._o J~" ___ f.or._ J~_Q ·J.t.in1 O_U ___ I[.o _ . .. ____________ ., --- ______________________ ~ _______ ~ ___________ _ 

10_ Geology & Mineralization: __________ B __ JJ19-_in __ _ 9.r_~ __ _ PQQj-_~_ ;? ___ gn ___ ~~_ · __ _:~ ____ ~_~~·_~_r<?:_Q _~_. _~~_g_~~E ____ ~~ ___ ~~: ______ ,-
sericitic schist and monzonite . Ihe tir e zone s tri es north east and 

dips 55 to 60 degrees Ii . W. t hru lIre-Cambrian s ch i s t intrudec1 by mon-
- -- - - --·---------------7 ... - - -- -- ---- .. --- ............................ - .. _---------------------'- -------- - -- .. _ .. ----- -- ---- - - .. - - -- -- -- ---- -- --- -- --- .. _--- - - - -- ---- - - - ------ - ------- -- ------ -- -- -- -- --- - - --- - - ---- --------- ----

___ __ _ 0gp_t~ _E? _L __ Tl1_.~ ____ ~_Qbis_t_s ____ Qr_e ___ d~_e_I!I;~---l -€L Q_h.e_d_,. ____ e. J~r _e_G_L.I.l _____ ~ . ,r _u ___ t .:e ___ ~Qur.~ a_l _i ne . 

------or.e- --z'Olle~ -:)-r.in-c-i£ (;11 ---.:~ in-er. .~ls -~--- r.:~~r\~-~ - ?--- -~~~-~-~-!.-~~~1i1:~~~{~-~~~~~~~-fi{~~~~It-e . 
11 DiIJ!~nsion & Value or Ore Body:)?:~1_9!_l!_.<?P ___ 9.9_~ ~ J?_~~ ___ 9.9 __ ~ ____ q:~.Y_~_~_?p.~P:~_:g._~ ___ g _f __ ):~_g9/)._~ _~.Q ________ __ 

. e s l; 1. ((,_ted fr om surfa ce to 240 f' t 0, 1 , ~33S , 00() t ons of developed ore of' 
____ ___ .l _ !_ 7.~{~ ____ Q_QD~2~!:_, ----75'O- J_ -Q'OQ -- .t.on-s--- l_n~Qbo.b.le ____ Q:cB. ___ Qf ___ l _A_ •• - .~ --j -~.--- '_lL:'1_9- :: • - .,: .. ;L ------------ . 

zone a t S . ~i o cor~er of pro~erty ,~ere oper: ti on included McMnhan 
--------e-d j.O'i l1 .infs -- -c-l -n-i_, -s -.---- - ~b.l:-- l-or'_' . to:;r-~ ---- s-l ,; - ~ -t ---sunl ----t-h-er ---:-.; ')~ ---e{- ~l-ier --- s-y:n-d-i-0 ",,:te­

t o C374 f t . Il.ever l e f t the oxid_ized zone Elnd dis cont i nued Ylhen values 
-------de s-i-r-e-d---hc d---n ot ---n-ee.l ---ob-t-a-l ne "' ---on---en-c-o -nt e r i .. - ~ -- ~ ea:Tr~ --- i n1tIo ., --OI -- ~;-[:rter-. 

Bureau of Mines ;vork during the ~--ar at this point determined a block 
---- ---of ---or-e----(5 -- - i:i)-pr-6x-~-----3-00-;-()O-O- - -ton-s---ot---l ~--059b ---c-o'1)j;)-e-r- ~-- -- ;:·{IjGTL -- -s-lI1j"er ---8ild-·--g-old 

_______ yt1l'!J~_S ____ Qf ___ ~ b.Qut ____ 6'O ____ ce nt_s____ _er __ _ tQn . ____ T_h i.s ___ ~ r e c ---i.s. ---su :.., .er-f i-c-i ,-1.-1----i n ------ --- ------- --
minera lization and a t s ome distance fr om \'"hat s ome geologist s consider 

------- t- - ---l IS.ilT--orEf --c·h-annel -;------AiI---opefC--qliijj:·ry----eit --- t he---{foI5peroISO'Ti-s----snotis----zP/o----

[ 



\ 

copper-.,. Va1J .. les 'IJ!i th (:1 i n cline ~.aft""l a d j a cent g i "g similar C:1.vera ge 
con:tent f or about 10 _ f t. ]'a ce of qua rry va lues J'aken f r om 85' v.7idth . 

12. >(Ore'~t\Bf6e~eCf;~uf;( >bf ~rlb*Si~~~l:. ~ .. lJQt. ... o.Q.n.s.i. ¢l~J·.~ .d .... in .. Jl?m;r.q..Qn ... 9r .)~ ... g.f .. M.:t!.l:~~ ... ~:~Q.r.)~.!. 
A t unnel about 60 f t . belovr r id.ge on t.he TourruJline cla i m' _7 

· ....... nutt-in ~ ···t·(} ···t· 'e"" c' j . t·~r···-e'f"·a· · ·he ;>;; ·i ·1;.,,,:···1·8·£ .cll.,€;..(t. ··z o.le .... .Q'·".vB ... n.ec.r.ly ... a ... -.,?Q. ......... . 
cOPl)er content anet gives indication of ulia t ma/ be f oup.d a t de 1j th. i n 

·'·"'···,;"lyo.·t,"'·seemi:r"cti 't '··otrt''' j 'ct .... . 0 . ·t ···· '~-1 : " T c-.. i-:. "" C:r 0 . . r:tel ",o·r'···:tJhe···::r.. t ,'t·l .... s01ut-:l.·G·ns 0 

Tb ere appears ma j or f aulting and di s pl c cement i n t he Arra s t r a 
· .. ···nr·e·a····.: jifh···iilinierous····s·e·c·ondG:r~T ··qU'C:ir'tz"'V'6'in' "··Dut.tGin· s···t J e "'l o- ·1 ·e·s·.····0i1:6 ··· .. ·· 

........... such. fi ssure vein cuts the lode on t h e S unf lo "er cla im ·with high 
values~·ob:taine·(:i ··in· · ·c·o·p·p·e·r·~· · .. goi(r ··i:iii(f ···sIlve·r· ~ ··· f:Pl1is .. ·cTEi'im··I·ur iiislred·:· .. ·· 
~~@'rc1J:~plefi ··B n&11 ... smelter. .. .o.p.erJ:tio.n ... e.ar..~~r .. t.p. ... t.4.t~ .... Q~}?:'.~"~~.~.Y. ! .... N~~~T. .... ~~.~ .~ . 
area 19n the Iron Hat is v!ha t appears t o be a hemat ite gossan . 

· .. ·· .. ······· .. ~ ······"MineT-aliz -cl :" z'oIl'e ·s "Tun···t he··'c·omple-ce"·len-gth"·of ···t 'h-e···property·········· .. · .. 
. qlth lodes up t o 200 f t. and mo~e in width . A ryreat de Al o~ 

··············sl1Jje·rj~rcI·al .. ·pr(SEf:P·Efc=t· ···W()"r.-k ·'·aii"d· ··t1'>·effchlng'~ '·"··" ·· "··"··~ · · "·"·· · "'''''·' . .-:: .. ....... ~ .................. . 
13. Mine Workings-Amount and Cond.ition: ............................. ........................................................ : ..... ~ ...................... ~ .. . 

Feet Condition 

. Shafts ...... . 2 .................. . ........ 2od
1

.· .. P.l .u.s-...... . ... .......... J..,/Ol;Jer- ... l ev.9.1.s ... f loode·d· ... ··':'. i mhe.r.ing ... :r ~1.ir .. 
e ~ ch At Copperopolis and Sunflower 

Raises ......... ... , .. ... ........ . 

4 300 t 1 Salle drif ting a t Copperopolis mnd 
Tunnels .................. .............. : ..... .. ...... J? ... V·.$. ..... ·· .. ·Sunf·l·ovv·er· ~ .. ·· Co-rr(l ·i~G ·iol1·· ·nn' rrovm'.·"·Sunf-1cv.-er'" 

ha s tunnel near surfa ce , entran ce caved . 
Crosscuts ... .............. ............. ........... ................... ····Tn.r ·ee···t ·ufiiH§·1·t:r ···cfLlt·· .. up1Yer···le'W'els .. ·'(j"f " -rltour'~" " 

StO:Sui~f~~-: -c ~~P-:-~d~~£~-~~~~~ t 7:::~;~::],:~~::::;:.()-~:~~~~u ~-~~uu~;u -~-~~~~~, c ro s s i 
.. 9.~ .... ~ .... qn ...... ~Q..J..~.~.$. .. .1LJJ.S ........... ... ~ .... ... ~ " . J& .... .ong._h o.l .8 .... drilling.......................................... .................... I 

14_ Water Supply: --c~~M{e}'-§h~tt!~ii¥-~-r-~~s~~~~~·ifll:~~I~g· ·gk~ ; ·~~:~~·~Iii~i:~I!l~·~·on, . 
... ¥9.r .... J:..~.r.g.~ ... ;k~.g.QhJng ... QP~.r.~.tJ.9.n .. .. y~ ~~ .. t.~.:r ... W~~ ... t .Q ... P.~ ... QJt~.~~.~.~.g ... f~~.~ .. r.~·.??..~Y.~P..0. 
River. . . 

15. Brief History: .. XJarlY · .. sill€1t-er-···o:pere t-ien .... ··V-l1l:1ue.s ... -in ... s1 8 .g ... t .e.11 ... st.ory ... -O.f ........... . 
tn~f'fi cient 9per at ton. jMcMahal} . and-lZon:~a propert ies incorpor dted in 

"'J.oJ:ut··· -GI H;:)r- r).l;. . Bn· ~···· :f-·l:rBt····b=";r·· .. s~.T-nd:l·e·a·t-e ···'V·lh-3:·ch···s '·nk··.g7-4-··F t ·.· .. .g·h-a·f't · · · 0n· · ~ilerrahan I ~ J . . 

ground just off JPa irplay cla im. !:[loo much vla.ter bef ore val ues rea lized • 
... re'c'oTds"'shov{ ··they·'· TrJe-re·" -still'· ·in"'·oxi·d·e-s'··of···coPP'er'·· l ·t ···t'he"" hottom'~ "'B:-ammon 

group just prior to l a st depression v{~re :pl ~,nning a.n . ,l 80'O rr on per clay ' 
···6"pei;atIon·~ ' · ·'~3"t'EirtIng·'· '·;:FbE"·cfe:;ielo"j?·e'd"" s'ur'f[l 'cE; "'6r'e's"" Eit"'same"'l'o 'C 2i :ci6fe'T'or"" 

... imme.di ~. ~G.e. .. .r.e.tllxn.s .•.... D.r.o.p ... in ... c.o.~ .:p.e.r ... pr.ic.e.S .. J!1f1d~ ... 9.QXrt.ip:}Jf~nG.~ .... ~~KP'Q.$.~t.l?l~. ~ .. 
Bureau of ~lJl ines investigated Same superficial a re body during war ~ 

··· .. ··· .. ·· .. ·· .. ···················In·cli·c· tto-TIS··" Ol ··" short 'en·ing ···o· ···" WCtT ·" c :;)·d·e·c ··to···eapit·c· ·l ?··-inve-s.t ..... ·· 
of m&gnitude f or short per io d influenced dec'sion not to g o ahea d . 

··'··A~:f · ·f'ar '··as··'·6,\irier·" b16Ws···tIiere·· Via's'·' iib" " 1nvegt·tg;~t'ial1 · ' TfI~.~d:e· · '~o-f"·nor ' · ·a-t·t€nt-lon 

.... B.t."~r~n ... 1!.9 .... th.~. > .. Q .~p:~~.r~J .... ?:D:~ .. X~q.~.~ ... J~J~9.t~.~~~~ ... £~!~ .... ~.~ ... P~~P~.~.~.!. ~ ........... ~ ..................... . 

...... ------------ -- ----- --- -----.------- .. ----_ .. _ .. _------- -- ------------_ .. -- .. --- .. --_ .... -- .... __ .. .... _ .. _---------------------- --_.--- --- .. ---- .. ------- ----------------- --------- ----- ------------------.-- -------- ---

.--- - ------------------- - ------------_ .. -- -----_ .. -- .. _-----_ .. -- .. _--- .... _--------.---- ...... _------_ .... _---- .. ---- ---- .. -- -------- --.. ------------- ... -.. ---- - -- ~---------- .. -- ------ ---------------- .. ------ .. -----------

l6. Signature: 

17. If Property for Sale, List Approximate .Price and Terms: ·P-r€l:.·er-.. · <' • .. ·1·@ .. .se ... :'c.o ... p.a.rt.ies ... f .ina.n-

.... ~ .t~:~~y ... ?:·.~.:1.f? .. ~n0: ... Q.Qm.J!.~:~ .. $.nt .... t .Q .... carry ... thru ... 8n ... ex:plQr. :~:tion .. pr.oor ·m.' ...... · ......... . 
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MISCELLANEOUS 

" 
The Hammon COl')per Co. operation unified. 735 a cres of' wha t t hey 

considered h i ghly minera l ized. ground f or their p;pogrn.:dJJ~H o The ir 
exploration and operations ere carried out over threeto l our year s , 
cul:m.inating vfith t hebrec.k in prices of ]1929. They conceded the 
prime import an ce 0:;: the Zon i , ' Group as the heart of the area . , 

The extensive vlork done immediat 'e t o a nd including t he Fairplay 
cla im VIas occa sioned by a deep development shaft and obvious v2 lues , 
s ometimes specta cular , present in t he surfa ce ores . They pl unned . 
to do their main explora tion from va lues derived there. 

The opinion of reputable geologists wh o have t horoughl y s tudied 
the evidences is that t he rea l importance of the Zonia ~roup lies \ 
beneath the he avil y lea ched zone running thru t he 11 ourrnal ine , Polar St u r ;l 

" Arr a stra , Fr o.bt iOIl ,etc. cl ajJms , an aren vlhich ha s never been e xplored 
a t any clepth. A drilling progr am of not grea t magnitude vvould tell 
the s tory quickly. 

There is 'a lso a distin ct possibility t hat the intrusive gr ano­
monzonite fuay carry di s semina ted copper miner a ls at depth . Va lue s 
are apParent on t h e surfa ce on t he Def i ance , and a considerable 
block of monzonite carry ing strong commeroi a l values was :f'ound 
at around 300 ft . during work fr om t h e Cuprite ShCLl t. 

The 0 'mer is desirous of having the ma in· is sue approa ched 
direotly and Vlould be g·l a d t o discuHs the mat t er 7i th properly 
qualif ied parties. 



1. Mine Zonia Group 

D EPARTMENT OF MINERAL R'b 
STA1"E OF A~~IZONA 

MINE OWNER'S REPORT 

Date 

2. Location 

3. Mining District & County Walnut Q.S1eel<;, District, Yavapai County, Arizona 
12 miles S. E. Kirkland , ? miles from Kirkland Junction 

4. Former name J;. . 

Zonia Mine , later 1926- .1930 property of the Hammon Copper Co_ 
5. Owner e> 6. Address (Owner) Son , J. L. G' lingha 

7. Oper! ! tat e of James L. Gillingham ( in pr~b!~:r~ss2(~~~ra~;..~nton 'Alve, Al~J~~: / 11 
Not being operated at present 

9. President. Owning Co. 9A. President. Operating C: . . .. 

10. Gen. Mgr. 14. Principal Mine al ·Copper . N se ct :~ 'J 

of property . Copper, Gold and Silver. 
1 5. Production Rate 11. Mine Supt. 

1 2. Mill Supt. 

13. Men Employed 

16. Mill: Type & Gap. 

17. Power: Amt. & Type 

No equipment on 
Property 

1 8. Operations: Present None 

1 9. 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 add'ed an electrolitic 
plant was to be added and fefine copper on the property. ' 

. " 
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 in61ud~ed, on which a joint, oper­
ation was carried on bt the Hammon\ Copper Co . Titles clear and proper­
ties can be offered jointly, or the Zonia Group offered as a separate . 
operation. ~ 

21. Description: Topography & Geography Hilly not mountainous. Low grade ore apexes 
on hills 200 t o BD0r;~t . above the . li,Q;;jaoen-t.., countryside. E,levation . 
about 3800. Climate excellent the year around. Roads ' into property 
in good shape . Ma~R. R. line at Kirkland, 12 ~ilesdista~t. 

22. Mine Workings: Amt. & Condition On Zonia ground numerous old shafts and 
tunnels. All 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 seri~itic schist. One shaft on Zonia 
Copperopolis being 265Ft. showing 50 ft. av . '3.5% Copper. Another 
shaft on %£!.~e~.~\ng claim and goin ei,rfnto Zonia Fairplay 874 FT 
all in oxidized ore. N. E. claims show many quartz claimS. eu, Ag, Au • . 



Large tonnag"e. jurs in a se:r:icit.ic schis' four ... -,lodes, one 
. .. par-c.1Ell. aeveloped.. " , . 

23. Geology & Mmerahzabon Low gl ie's pccu:r. , ln _ la~ge tonnage ...... n SChlst, on one format ion 
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 phrphoritic monzonite. Zone to the 
N. E. of French gulch which cuts thru the heart of Zenia ground carries 
g~od values ' in gold BR~. silver in addition to copper. Shaft 200 ft. there 

24. Ore: Posltive & Probable, Ore Dumps, al mg~. 

Developed ore body, 35 lbs. copper per ton 1,338,050 Tons. Adjacent 
tonnage of probable ore, 30 lbs . per ton, 760, 165 Tons. All above 300ft. 
level. Less than one tefith of mineralized length of property has been 
proven. Minimum of 10,000,000 Tons estimated without considering areas 

. n9t develope~ &n<to~ave19pment at depth. Sulphide zone not determined. 
24A. DlmenslOns and V,alue 0 re y Evidence that it may be in the Monzonite ~ 

Ore in proven body where d.evelopment 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 been 
proven by undergrmundwork. Evidence of gossaD. and other mineralization 
t~rout property lead to belief of possibility of production of very large 

25. Mine, Mill Equipment & Flow-Sheet tonnage. Present work is ' inadequate to show. 
Complete plans ar~ ava~lable for leac~ing - operation. v ith. drawi.ngs, 

results of successrul 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 go into a 600 rron per day leaching 

R d C 
onerationt in 1929, when copper market started declining. 

26. oa onthtlOns, Kou e . 
Good. SOlle of roads in claims need slight repair work. Major work was 
done. . 
Property can be rea ched from Kirkland Junction, on Phoenix to Prescott 
Highway. 

2 7 Water SuP,PJ.Y . . ~ple mlne water for milling and leaching. Domestic water available 
from two wells. French Gulch running thru pro~~rty has running water 
the year around. 

'-28. Brief History Around 1900 ores from Copperopolis and Sunflower shaft~were 
run thru 8 smelter, still remaining on property. Boston and Arizona 
Copper Co. Operators. Spillbury sunk shaft off edge on Zonia Group 
to depth to find sulphides about 1920. Never left ,the oxidized zone. 
Sunk 874 ft. at highest point in property. Hammon Copper Co. had 

29. Special pPc;tSre~~,~e~rtj.llilJ@ 26-l930. Had to abandon wroth break of market. Had materia 1 
there at the time to built leaching plant. 

Pronerties as they are at present have developed ore sufficient for 
leaching plant of 600 tons. per day. Shipping , can be done but owners , 

'- 30. Remarks do not desire that type of oper!3-tor, unless conditions mak~ only "that 
possible. The area in the .heartbof the " group near .the Zonla Arra~tra 
claim has furnished much hlgh grade copper, gold,sllver ore from bhe 
Sunflower Claim. Little work has been done in modern times from this 

" shaft but values were so high that the Hammon Copper Co. considered 
Wgtl~ :\t rfis~ a ti~~Jt~k~oi&\~ture from the leaching operation. This 

31. If property ~oroun·d 1S' v!orth gf drilling {or high grades and the owners would con-
,sider 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. 

32. Signature ________ __ ____ , ____ ______ ___ __ ___ __ __ __ ______ ------ ---- -- --------- -- ----.----- -- ' 

33: Use additional sheets if necessary. 



:NIIN]~ : Zoni s_ ·Group 

DEPART1VtFNT OF lViIJ:f.GRAIJ RESOURCES 
STATE OF .ARIZONA 

MI NE OVJl'JE::R~3 RE:J?ORT 

DATE: September , 1941 

LOOATION: 12 :mtles southeast of Kirkland, 7 miles from Kirlcland Junction. 

:MI NING DI STHI CT & COUNTY': Walnut Creek Mining Dist rict , Yavapai County, Arizona . 

.. 
FOPj')f.fr=rt Nj\IVrE: : Zonia Mine - l ater, 1926-1930 properJGy of t he Hfu"1Imen Copper Company. 

~ 

OWN"ER : TI.:sta te of J ames 1. Gil1ing)lam (In Probate) • t 
~ ') c_ 1]-- I • "; 

, ~~-S7-. 't'? -, ~H""' 1 t..< c;., / 

AIJDHESS : (Owner ) Son: J. L . Gillingham , .2-0lt:O Glil1ton JlJlenUe , A.lameda , California . 
v 

PRINCIPAL :rviI:N~!TI1ALS : Copper , nor'bheast Section of pro jJerty Copper, Gold and S ilver . 

Mr CI, -'l'YPE & CAP .: . No e qui pment on property . 

OPERATIONS PL f.\N.NED: Ore develo~ped i n quantity tonnage was t o be used as a 
l eaching l) l ant operation, shi:pping the matte copper to a smelter. ]'irs t l.udt 
for whicrl sufficient' tonnaG;e h ad b een . d.ev eloped was to b e of 600 tons . Wh~~n 
t wo additional unit s of like capacity were added an electrolytic pl ant was to 
b e added and refine cop~er on t he pronerty. 

NUJ.VillJTR OF CLlHMS, TITI ,E, ]~C.: 14 pat ented cla i ms i n t he Zon i 8. Group oVvrled by 
t he Gilliitgharn I:stat e . There are also six cla i ms of lV[cMahart Groups held on 
possessory titl e wltich c an be included, on which a joint operation was car.ried 
on by the Hammon COPDer CO .llpany . Ti tIe s clear a nd properti es can be offered 
joi_nt ly , or t ho Zonia Group offer ed as a separate operation . 

DESCRIPrION--TOPOGP.Al?HY & G]~OGRJ\PHY: Hilly not mount a inous . Lov! grade are 
a pexes on h ills .200 to ~OO f eet :above a dja cent countryside. Elevation about 3800. 
Clima t e excellent t he year around . Roads i nto propert y in good shape . Main 
R. R. line at Kirkland , 12 :miles dist ant. 

MI:N-:H: VJORKI NGS--AMOUNT & CONDITION : On Zonia ' ground numerous old sha f t s and 
tunnels. All showi ng ore . Pro~ erty seems i n tvm zones. Iro t he southwest of 
JTrench Gulch , "Vvhich runs t hrough heart of property, t he copper l i es as oxides 
and carbonat e~ in a sericitic schist. One shaft on Zonia' Copperopolis being 265 
fee t showing 50 feet av. 3.5% copper . .At.l.ot her shaft adjoining cla i m and going 
into Zonia' Fairpl ay 871+ feet a ll in oxidized ore. Northeast claims show' many 
q.uart z cla i ms. Cu., Ag. , Au . 

GEOIJOGY & ]!fINE:RJ\LIZcl\fJ:'ION: Large tonnage occurs in a sericitic schist, four 
lodes, one })artlally developed. LO\flJ grades occur in l arge tonnage in schist, 
on one formation alone, 60 to 1 20 feet in width. There are four or five similar 
parallel ore bodies. Only one has had r eal work done upon it. Schist occurs 
on edge of diabase dikes and enclosing :por:phori tic monzonite. Zone to t he 
northeast of French Gulch which cuts t hrough t he heart of Zonia ground. c arri.es 
good values in gold and. [-diver in a ddition to copper. Shaft .200 f eet t here. 
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ORE--POSITIVE & P ROBABLE , ORE DtJJVlFS , TJ!!lLINGS: Dev eloped ore body, 35 lbs. 
copper l)er ton 1,338 ,050 tons . Ad j a cent t onnage of :pr obable ore , 30 lb :::: . per 
ton, 760,165 t ons . All above 300 :foot l ev el . Los[-:) t han one-tenth of' mineralized 
length of pro:per ty has been pr ov en. Minim.um of 10,000,000 tons estimat ed 
without cons idering ar eas not develop ed and d ev elopment at depth. Sulphide 
zone not determined. 

DIIVTE1\fSIONS AI'ID VALUE 0]' OHE BODY : Evidenc e t hat it may be in the Menzeni te. 
Ore in .proven body wher e development work was done is s hallow, to av erage depth 
of 2 60 feet, 3600 f e et N.E.-S.W., 60 to 120 feet wi de . On this ore body a lone 
evidenced by surface work not one-fifth has been proven by underground work. 
Evidence of gossa n and other minerali zation throughtout property lead to belief 
of possibility of production of v er y l arge tonna ge . Present work is ina dequate 
to show. 

lVITI\fE: , NIILl, EQ:UIPlVfENT & BLOW SI-IE}i~T: Complete plans a re a va ila ble for lea ching 
operat i on. With dr awi ngs , "re"sul ts of successful leaching tes t s in tonnage , wi th 

' 93% plus recovery with , weak sulphuric a cid. Working shaft finished to lower 
level of d ev eloped 01' 8 . Property was ready to go into 8. 60e ton per day leaching 
opera tion in 1929., when copper mar ket s t art ed declining. 

ROAD CONDITIONS , R.OUT}i~ : Go od. Some of road.s in cla i ms need sl i ght repa ir work. 
Ma jor work was done. Property can be reached from Ki rkland Junction , on 
Phoenix to Pres cott Higll.way. 

WATli.:R SUPPLY: Ample mine vv<3.t er for milling and leachtng . Domestic wat er a va il­
a ble from two wells . French Gulch running t hrough property ha s running water 
t he y ear a round. 

BRI EF HISTORY : .Around 1900 ores from Copperopolis a nd Sunfl ower shaft s wer e run 
through a smelter) at ill remai ning on prov·erty. Boston \ ~and A:rizona Copper 
Company Oper ators . ..... Sp illbury su nk shaft orf edge on Zonia Group to depth to 
find sulphides about 19."20 . Nev er l eft the oxidized zone . Sunk 874 i'e et at 
h ighest point in property . ... Hfu"'1JInOn Copper Company had operation in 1926-1930. 
Had to abandon with break of market. Had mat eria l t h ere a t t he time to build 
l eaching pl ant. 

REMARY'u5 : Properties a s they are a t present hav e developed ore sufficient for 
l eaching Jllant of 600 t ons per day . Shi pping ca n be done but 01AT!lerS do not 
desire tha t type of oper ation, unless condit i~ns make only tha t possible . The 
a rea in the h oart of t he group nea r t he Zonia Arrastra cla i m has furnished 
mucll high gr ade copper , gold, silver 0 1'8 f'rorq. t he'Sunfl ower Cla i m. Little 
work has been done in modern times from t h i s shaft but va lues wer e so high 
t hat t he Hm:mnon Copv er Company considered work i ng it a s a s epar at e v enture froID. 
the l eaching op81'a t ·ion. iI'tis ground is worthy of drilling 1'or high grades 
and the owner s would cons i d_er having t h is done. 

I]' 1)ROP1"RTY ]'OR SALE--PRICE, TmThl.fS AND ADDHESS '1'0 m :G0'I'IATE: r1'11e pro. erty is 
for sal e or l ease to r esponsible people only who could earry through a J)r ogram. 

JAMES 1. GILLINGHAM 
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The 1..01'118 18 loceted,. in the W$lnut OHek M1n1Pib . D1 9tr1ct. Y·a"ap.~1 
J 

J 

'\ 

. An extl"'emely· large il~0 of otlrbonf1l.t e 0.,. ·1$ tJxpos$d on the $urfaee 

witb clav l()pmen~ looe.11% d in one of th. 60 to i:..'O f oot ·;.1(18m.1n~ 1!-~i-l 

\)oarin8 fOH' ilone. 

nlue of 'be; 110 known ·.m.il11o-n tons . and would mul tlllly the tonn.a~ •• 

/ 

,fr0In COPPER REPORT NO. ~, DECEMBER 2), 1942, /by Earl F .• Hastings, for 
. COPPER BRANCH, WAR HlODUCTION BOARD. 

/ 

'. 

/ 



War Mineral13 Report 
Unl"Hld statea Dep~.rtmaut Qf the Interior ... Bur~~ml of MinefJ 

·11 

Z..QNIA. MnU~ 
Ya."ap~~i County. j~riz.. 

Th~ Zoniii llnnej YayapiJl1
0 
County) Al?i~t •• is a potallt1~1 rltrle:l1-soale pro .... 

dueer of QCp:{:Har. The Gold Field$ ,North American Dtlveloym.i4tnt Co. haa &U1, option 
\0 lUne $1urtace ores and' ,to leaoh th~m if 0::rer$Sel"Vee art~ larga enm;lgh to 
justify ~xploi tatiO'D. of the depoml.t • 

.+\t th~ raquest of the ~;\tal" Pl~duQtiOl1 :Soard. the BU1"!$O,U of Miner~ has 
''In'hrtl·tak~:a. to cheok-sampltfJthe outcrops 01-' the detlO1ai t allet to er&tima'ia; ;th(~ 
rS$$rvee of oxid1:lied ores.. The Bu:r€tttu w':Lll diel:'aOnd d:rill tl~(~ sQutb.f;;rr-u :portion 
QftJl$ d~1)081 ttQ cont'irmthe «uant1 tyand. 6rade of Cfr~ ~lvflilable for ()~en­
out mining to & depth of 100 teet. It 1$ :pos$lblatha~ , this iiltt)rkrrll:!;Y indiCtl'te 
a m~x1:mu.m of 300.000 tOllS of oxidized t));"$ eQD.t~1nltl't~ 9~·OOf)-jOOO p,ou.u.c.ts of salable 
CQ:pp~.r. In addition, th~ northern :part Qr tho ora zone :pl'"a '~3en.t$ POi~l;!i bili titM~ 
:to!' develQpingamaximWfl of 500,000 tons of Qxidized ore aonta1niIlf~ 1,,000,000 
p.oIDldm of $Jt'J.labl@ eoppel"~ 

ExplQratiQn c.nd Bt'mp11lig, by the l$ttree.uot Mine$ can, be cOIttpleted in J 
months fl't a ooat ()f $17 .500. Ifth~ r*$\1).t$ aref~vor{tblt:) the QOI11.pnuy pur­
posss to OOlurtruct t\ leaching pl~n.t ~ for whleh ~ flow sheet he.$ beau ltete'r;­
mined from tastn iuthe ltll.bor[~tC)r-.1 and in ap110t plan:t. ICxla~~;H~tiorJ. of (~(')p:pe:r 

WHf~ a$t£xblished at 93 pGr0811t. OOD.et.1."ll<ltiGU of' this .'p.1Hl.lt will ~equi.l"'t$ tilb()ut 

. 6 ,m,Qnt:h6. Thu.s, the 1it'lnimum alalH!J.ed ·t;lllu~ from tht~begi.t~nil1g of explor'~'biol1 
~!l;~t ehe-{lk-aamplir~ 1,0 thecont'platlon of the tre~:bment plant would. b¢) 9 month~. 

O~~1d1zed crt) (;1menable to leaching could be m.inad from an OP{~n.""cut a"f.;ttte 
r ;;1te of 500 tons a uti:;. Celi'u\~n'tOQIjpe1." pl"seipl tute.s would be produced. tor 
shipuwn.t to t~. eur'3tom antel ta~r. The QQr~al$pond.1ng tlnlluul .px'Oduct1on oi' 8i.H:Jndar0. 
or ~1;;H'~trolyt1c eopper would be abOtlt SPOO,OOO ptlunds. 

Thu~ Zoui~ mill!y is 12 nules sOlrthet1'.u~t of· Kirklaudji a. s1;ar tlOIl on tho 
puOstd.x brtmch of the S~.n.tl'l 1'(9 H.a11road and 7 m1.1.$8 .$Outh~Rst of Kir.klan.d 
Junction on. paved U. S. Highway 89. A wall""'g.ra{ied. f5ravtll roed CO.UU(H1tS the 
mint) l)iri ill Kl1·kl&1l1u. 

Th.e G()ld Fields North Am(TIt'j,.cr..n Dev$lopmli~nt Co. hal$ en (1)ition . t~o .nliue 
sur:t"ac@ or~a !lind to leaoh th6m 1 f')I.~~ reserves a:re l1ilrge tlluough to justify 
a:~loi t$tion oftha deposit. 

This re.port 1$ bJ:lSEXl prille1p~illy 'Upon. (1) illt'Or1ll.$,ttO:tl oOll:t~i.ined in e 
a l?fc:port ,to the Hrunmon CopP$r Co. by F. fil'# S1r~er, xnining®ngiIH~el', under 
date of Oetobel~ ;2,1 •• 1930. and (2) upon ¢orr'e$}~ndeno~ wt;th 'ifiJ . G~~ Ha.mmon and. 
'W~ .y ...... LO.l·1ng. No 'ri~ld r0portby an 0ngillae:e fl*Ctltl 'tho BUl:~tJ~lU of Mine.s i~ 
~V'~:tilablit) tit tll.istiime. 



Som,0 ore w~s min®d trom thi sdepoe1 t at an early dr,\t e" e.!ld d1 1"$ot ". 
$~1~1 ting W&fl l~tt$l"npted. A gynd1,o~.ta$~n.k tho OUI.f!-lte fp.hfii,tt on the MOfit!~lhor.t 
g!':rup of ela.im~ previous . to 1920 but did not find ljomm.\;;:rQl~l sulfide ore& 
T"nti; e,uet't :produeedmore water than eoulrJ b~ l}umPOo. by' ~.v!d.lahle eqnipmt~llt, 

In, the lt1tte 1920.$ th~ IbuUlt'lonOopper 00. of San Fra:neis(J(?, C~11f. 411 

iA6 ;Jtd:t'!~d thc:l min$ and did a lar3e~'l.l110Ullt of developktient ontlle sh&llow Q :~~i .... 
dlz~d. ore. E. L. Sltl~e.uer lllf.ide prellm.1na'il~ l(~aehing testa on this. ore for 
the ,1] ()'tnpHXlY • W. J .'t-:Loringd1X'fiHlt$d t.he mine develop1alFJut and. l),{:lil t a pilot 
1~e(}h1ngpla.n.t. when he oonfirmed tel!,{ . peroent~ge 0'1 ex1rrtiatlon Obtf:i1.11sd in 
th~i l~boJt"atolj1·teat$ by SWGelley_ la!'lea L~ Gtllln.iha.nl owu:s th~ Zonlfil grcru:p 
of tllilllngole.lmij and hRJ$ optlOll$ on the !t[e.M~hong:t"Qup.ti tle to 'whiclh is 
held. by Soph1a 0 t!!'" }.(oMeJlon. 

Tlle following group$. 01: el!:l1tns (;)t tna tt'..tOnia mine eO'V(lr e,ll ar~l~l h~:;'tVlI.lg 

~ length of 11.000 fe'at and, /:1 max;llaum 'width of 3.600 f&$'t. 

iiZOl1.1 a. 
,; MoMahon 
~ M$tals 
I Roll~ 8mi th 
• Shenefeldt 

:a5:5.S 
171.7 
l61·.7 
100.5 
4i,6 

7,31.0 

1~EY~1IC.tU:* FEAll'C1US 

The derpoai t is in the mountainoug b~l. t of Ariz,Qua, lyillg betwl;)an the 
df)se~'rt snd the pl~ift~au. Thil' alti'tuie of th~ luins is i\aorJ'ut 3.$00 i'eet. W~t~:t'r 
~:rtatHla ~t 26 5 taet b~lo1ti the ¢oll~~ (rt the Cupl~i 'be shaft if 

1.'he ore zonliit strikes north$Sl..at .and dipa550 to 600 nOl"'thw~iHirt; thr01lgh 
pre..-{J;tunbrian seriGitic schist lntrud$d bymon2~on1 te. Wne Ol""e zone Qutorope.~ 
J.60t) ::: f·«H~t &.long th6 iirtr1ke. Th$m~:x;im'llm·md'~h of 'thfj zone 1~ 200 teet.. Or<1 
is t'ouxl.fl lnooth.s.cb18t l.'l.lld In4)n,::.oni te. Tha sohla.t ore body is OA,ldiZ$d to 
ih~ '~:35 .... toQt level ~uHl is l'athiWr soft* ThsphY$ical ehan(~t{1r of '~ha wall. 
'ro{,tl~ iSi UJikno~fn. A s~l*il$$ Of tr~noha~~ ~el~SS tha sOUtlHH"'11 ,:pelrt of tlH!~ ore 
:zon~ illd.1eata$ ora crt nlil1&bl~ figl"'Qde tor a l;eIlgtb.of 700 :t"eet and a, width .x"f,';!,ng1n.tg 
fro!'l'J. 26 feet to 145 :t~e~t~ In planes the' or~~ i:~ ~epf.t'rated into serveral xu?rrrmN 
bi:~nd.s by l.rrttrrvenln.g areas of T~$'ry: lQw~rade mi;}1a~l"'i~1. Spore,d1c trf~nching 
ilu.4 ~aHi.pl1n~. show ocearrenO£ts of eOJrpf.n:!i · for m~u:lm:um ai stelloeOl' 425 i'eat 
a~uthe,~fst of th®., ore ·zone. 

The llorth~rll part Qf the QI'i& ZQn.~ ~:{tende , -through ~,eytl"i.\(fJ a i'11$t6~nes 

of' 4(){) f~~'~ ¢uld. ~~h!)w$ good (t()p}HiU11tiUHStty~j l1lf~.t"Os!llU Nid'~lu~ Qf 65 to 145 feet. 
T'tie6lt1 fU~::'H~ty$ w~re on SPQts(i1'flpltlls ,tH.l.ken obllque.ly ~ioroeet.h(3 ore zone iu t;hr~sffi 
widel:y~ $eptu'"a,t6u groups. l!the nQl."tht~t"11 atid southern.'pali"ts of the are Z.Q:n(~ ,'lre 
sap$t!'at:ed by a. distnnIJe of I<}OO fe$t .in vib1 e.h no !lH1~'Tlpl:e$ W~l~e tskCl1. Tl~* U&tU:t"fJ 

ot' thi$~ iJ1tt~rr:n~dla1HJ a1"et't b~,.twe$1'l outQro.ps 1$ not clf~:s}1.fied 1.n aVHilabl~] f1 sId. 
?~pol"'tS, 



and e',r;GssQut$ thrrJ1.1g11 Ei langth o·f 1.550 teet ~lUl.d k'.i. nuuirrlum vd.dth Clf 300 r~et~ 
On this l@vel the o1"$oody h~$ fa length of 925 :fel:t and h :m,az:iraul'lt width o.r HS 
t$et, it haG au t!l1}'ea Q,r 65.000 .$q,tulI,r@· :f.eat $,n;d oontains 5 ,1.00 tOUJ~ i~or foot 
Q.f de-:~~tl'h The ~tvel:t!~e eo:ppel" oontent i4l 1.3.3 IJ~l:tQ'ent\l A 'band(}f' l~~n tn;F..~tel"i~.l, 
toolQw~:rade to:!' ·m.inl!l~>J blseota this blQ~: through If ... d1li5tance 0'1" 250 te~t. 
Elt~1u.s1Q!1 of th1.$ material would reduoe th.:e ca.lel.ll2,ted 'ton.ll.I'l!tga but !Uaaterit''tlly 
1!l.el"@'~i$eth6 ~lv(~n8e gr!ldEl otQ;re miut1ld. A s:triklili drttt p.~al:~ the MoMahon 
~~htift .tltll.aws sevarB.l iftUcn"1; str~·t~h$$ of gQad Q.re. On the :335-foot l~V'el t}:g~ 
or~ za1l..$ iiht::l. t 1iiia~ 4Sto 170taet widt1 Wei..$ f'ollow$d fora disten(H~ ot 430 
fe~l't ll()rth$~.~t of .the M4Mehon shaft. Ora was expoa$(l ~iltthe nOl""ch $nd of thc;.l 
l®v¢lthrough tit 10n,'~rth of 57 feet au(i (:lmaxim,urn wid'th (jf 20 feet. 

Ore 111 monzoni ttl oU:t01"'OlH~1 on the .Defl,uuH~ Ql.r:i.l1a. east of' the $chlgt ore' 
b<""i1, wh~~r~ $urf.ao.e trenchJ.ng indi<:.tate$ a w-if.tth of about I .. ; feet. 

Old m.ine me.ps aho'IJ~ the eU]!r! te shaft (e.l~H) ctilled the l\{~\{~hon f~hatt) 
,to lJe fA7~. teet de~p!!t D:t"'ifts were :r\l:tJ.:f~m thif:l $haft on til'e l~~vel~. 

The p:.rin.i!.lpal ore mineral.s art) a~u:rlte. lltl3.1aohi tel:, and oh:rY$ooolla l\ 
vii th $llght ~ount;$ of euprit$ andchale.QQitie. Th6' Q:t"e lfil~3o (!e.x.~ri(,iiS Home 
lim()uia~, ap&cul&rlte. and henlat1t0 t lflth nU.hor antO:U!lt$ of $l.(hrrit~J pYI~it$ 
ru.td ~htdc.opyr1 te, 

It 1s pO$a1bl~ that th'0 loW'*g:t:"!atle.. eopper a.sE:H'J:.ytil in. pOI't.1on.a of t.he 
()ute~';fp me.ty · be due to p~rti~il laaQhtng of the cOW1:p~.fr atth.e ~u:rfao:e end ·tl:H±t 
tll~ecnTU11('jreie,l ore may. beoome :wlder with d$.jrthili S\l~"£$.O$~Hu.Htyma.p 1$ ~t·t~~.ch~£jd, 
(fig_ 1). 

In his r~,port S1zer \Tilst1mat~$ the QX"4I:l reser-vew, from surfaoe to a 
de:pth c1.' 240 f'~et i to be 1,338,000 ton$ or devalo:pea, ore aout~a:i.ning 1.75 par­
Of)!tt cOl}ltar and 760.000 tons or pr<iba.ble 01"6 (1;c)nt~:tnil1g 1.;0 }H~rQ .$Ilt Cop,pf~rlll 
Jh?, ~"$ iYJ?'B ~fsur:taoe trG'noh s&rilpleJg 1n~U.4late tlu:rt th.~~ $outh(~::rn;pol"''tioJl of' tha 
erebocly <lo1l1aius 1.73 pe.reent eopp<.~r ~nd l<\1.ll 'Pl"o ;duo~y 3,440. tons oJ: cn"e per 
foot (!Jf d~l'rthil V ·.'!.1'til·ie~,ti0not theg;rade of. t .h1s Ol."~} from. f:nlrfaee ·to & 

cle:!'tb. of 100 te~t wai1Hl on dia'm,Qnd <irilllae;. j~lssUmblg that tJ:ii~J 'block o.f 
ground can b~ mined by fAn open ... dut to ~ <te~ftllQf 4' :r~$t; at ;th@ na.rrow eud;s 
J~l1dtolZ5 :t~Hat t£rttht~ middle J jOo.,OOOtonsot ore would be t"~H.loV~·l;~ablafi 

Sho~J.l{l the ore b~ eQntiLn~.O\1U$ 'tJ;rt'cm .. fj'}i:tQ'ld~ tlle nQl·th~trl:i pOl·t1ofl oX' the 
Qre ~o:ae., ~\ :m;ar,J.mum ()f 500.000 ton·fJ of oQn1mel"(~ttI1 o:r-e might be 'mined. by an 
QJH:tn t;!u:t; •. 

EXFLQRATION.· 14'11). OHECI{ Si~~14l:NG 
TO BE P·lt.UORMJtD JY JUREAU {J,ji' MINE.S· 

, . 

As iiIOQll. a8 mtrm and eq\l1.pme.~n.tcan ue f;l.$s~Jnbl~d. a'l'H·ogram. ot 6.xplor~Ktiol1 

wi,ll b$ in.itiated by th@ Bur~au of ~inGi8 to eontir:rn tbe qu~~nti ty t~!ld gra.de of 



ot're to ~)t. depth of 100 faet. Thls will aO!laii:rt tlt (1) (?l1eck of6tmpling the. t 
.t~1 ~e~.m . .advi8aole ~n iturfane traneh'ee t&1ld underground on the 21()-foot 1~v.\~1~ 
(2) (vutting add1tionalt;:ret\ches tiLtJl·OS~ ·the ov.tGJ;rt ... p Of tlH~ ore -z.one. &md (.:3:) 
d:1ali1~nd dr.illiJlg about 10 hQlaa totllt11ng 2t~OO() tee,t.. 'Thet1mt;§ It(j t;Luired trtJ 
e01i]Jl~'$ethis exploration and elH~ak $.~Jttnp11lli is eatiriW.t~~d fi.t 3 month~. 

Theeost of' ~x:p.loI'ation. and sampling to be pertor;~tad by the B'LN~HU of 
lili.i:l*ID 1.$ ~8tiinf1ted to be: $17.5DO. Details ~rebelo\y.~ 

DisHllond ~l?illl.ng.2fOOO ffiet &t$4 & t"oot ... (j ~ ~ ... ,) ... $; 
Dl~.m(')nd""'d.rillsi4\lttplin.g; • * • '" •• ". ..... II ••••• <i .. II iii It' so _'" 4 <Ii 1$ (j • 

S'Urfaee tr:-®ltehlne;. 1.000 t'$,"tat $' ~ toot .. 'I) *. II ~ "., 
Chaek $~1n.pl:1ngJ surface and 'Wld~:rg$1.U\d; . 

300 santpll®sm.t $5 $pl.o.h ".0 , •••• it t; •••• ........ It. , ••• 

Su.p(~rv1g1o:n ~nd. ax:ualY1naa ....... ., .. I) 0 ..... II ............. '" iI " 

8.000 
2..000 
3,000 

1,500 
l.OQO 

17.500 

Theusuf;il llfJthod of tre~tint£ le~n o:x:ld1~~d .... eop)!1);'jr f.)r4$1!i\ .La l)y l$achil1g~ 
A le~c-bing Pl'O();~SS d~sfV'~lQ};t,&d by SWgeney1n the labol"atox'Y ' 1(111(1 cheekad bY' 
LOI·j~ng in til. pilot plant ~rt th~' lnne il'):d1e~tt\Hi ~ln extr~c'tion oi' 93 p:ereemt 
()f th.('l (}op'P-erfromth~ 01'68 of' tl1~). Z0n;1~ depo;~·d. t .. FOJ! (~$ti;CiM:litLtlg 'p\l);''}!O~H}S~ t 
an $1\:'t -rnC.,io.n of -9'0 p~)rc$ut ia !il.si:;ulaed tOl" a t\tll-s.cal*· plu!tt 1:'lt t.1:H~ ?Ioni~~ 
:rA11'1~. CQu'f?J1.ltUct,1olJ, ot' a. lGtaching plant iG pl~iln~d, 'b~rth$G01,d Ifia'lt1$ No '~~th 
A1Jl6rletmJ)e."~lopm~nt C:o. Th$Bu~~eau of Mines can ez.lrtim~~te conrltruotioll coirt~' 
~7i.f't~fI" l.'t has atuxli@d th@trftlZ'atm(:l}u:t ,proa'$~$ a".~\l floW' sh<eetdev~~lope<1 fQ.J.* thia 
Ol'ElI, 

Bll:h£ll t~r :\?i!liym~n tator sh1praents of eem~nt ooppar pI"ac1pi'Qq:.tes 'btilaed on 
thl~~ e:~b.e(1:111e of 111:10 Ar}lal"1o~Jl Sru~~tlng &n$t.ining CQ., Bayden, AriZ •. , for 
JPrec;Lpi:t!!ltas Gontain1Tlg 75 ;pe~lt~n.t {~Q1HH."ll" 1f1I~ eetill1~lted 'to be 13.375 oemts ti 

POUtiC! o:t':' co ppel" !'e)<1o,,@red nt the. mn~ltat' $.tte:r ded.tHftingrl~eight ' ['rom ·t;h~,i\ mine 
pl~Xlil. 

,ASSUlnins tht;.i; labor, suppll$s ~~ta.ri@.l$.and . ~\il.ttipIJl~~n:t G(lU lHJ obtfJ.lued 
a8 u,e~d0d.·t.he cOllstrnotion of t~ ltl~-Qh~~p..l:eJ;rtwi:th . aCalt1~'.bt -ty ot500 ~ol1a 
};H$t'. day 19$t:ltimt\t~~dt.o re(tui;r$ 6) lMll1t~s~ lll(flli~ 3~onths fe~~ !illxploX'ati-ofJ.. 
tht~Ild!d.:tn.'xro. ·el~'ips$d; tim~ t'rom th$ inl,tie,l ~;l\:plo.ll"~tl,(:>nto 'tne ,oo:t1q)l {~tlon (1) 
01' l.rre.l/~ l"atlon$ fQ~C'rp4;ln·out :ttt1n1nl~ ~).nd (2) ot the eOlls'trv.otl()nof ' 1j, leacLing 
pltm t~'Quld be 9 BlGntb.s ... 



2. Cheek-&I~Illpls ~urf'a!ll!!! ~nd u.tldq;rg1.~<~'Und. ~ApOsul·eB of ore~ 
]. D1a~rtond dl:<111the deposit frera eUl·:r1;H~G to ~. d.epth of 100 ft. 

Should 'bhi3 work indicate ti:w. t sdequqttl:t or~re.eerve$ 8 .l'"fJ ®\.vail~lble 
:t~O!' op.en ..... eut mining. the Gold.li'teld.a North ,Ame,rlctltn D~volopm'~llt Co. pUrpCH3(t)S 

to ocui16tru~t ti leaeh111g plant f'or thID t:t~eatzru~nt of th~ Ql"e fHJ.d to trtal'"t pro .... 
duc'tioll 11$ soon as possiblE}. 



. -<-.. : 

Dmb'JItt\~~M,:~ff \)iJ~ ,~:tI~~:~~j~ liU~H~~JU~C-:h1$ 

t'~~r.Mrl~ rJ'I }\J~2W}£~, 

~U~ (]\i{in#l!L'!£.1 l!:mVt)M* 

jt;~~ttY~~~ ~"t ~'huw,~¢$ c~. CU.llttatl~f~ (In.P:i~b~\lf~') * 
/;;) Go t) UJ~ Sf. 

t ("l~l~~:r,.) B!it~ ~ S * Xsl1f Q1,l.ll~.~JMM~~* laG4G ~ltnt}~Hit jfVtJ~¥~~~; .AJ,4~n~1~h~, . 0~il!l.ti';;';;n·n~,~~, . 

f~Pf.'RA'!~l/)~~f~~~L;;l\\tn~~ l (} l\~ tl\1lSV!$:l~~J(.i!'fl 1 !1 (~;'u$.n'tl tty 't!Ctl';?A.~~~~ rH{~~~ 't(>' b~:; U~~t~ii {M~ i~ 

l~l~eh.J .. ~e '~-;j.J'Uikt ()~1'\1PV£t~t:i/)ll~ Ji3,'hi. ,PS) ;l1J,.~ th!5;; tfltt-f.;,tm ~')p ;Jf:~lt t~) f.\" ~~·u;tR~l~~t)'f."t.fi ~j1,rvk.rt :u:~~l'tj 

;C(U· 1flri.cUl $~'iJt<tlot~Ltt tillln';Ji&g~ l:U~Ml. lHI~JJ d'~'ii'Ve.l(~J~i;}t.i ~ia~ t.i;~ fH'1 ·t:,rt 600 't;~HUh l{f~:'H)\<t~ 

~.v,;.~ ~d.{U.tlo~,~l 'Un1,t~ {Cd :tiki:1&: fhil~t.J~1~~1" t' W~~~Qf ~&;d~i$'i$ ~\~tx $..l.l{;jI~ 'tn:~J.;jt'~to plrj:;nt W/!/.:$" t~} 

't)ita ~d4e.4i "Iii 1t"~,rit~s· oop:~;;/;~rQU tJ~~it})1!t(~~r.~'lJf. 

!ifUMllI?:lt. OJ.' G:;[tA.,:n~~~~:r.riL.~t;. 1.'fO.. 1,,4 !~~~'~n~(ild 01.:>.\,; t ,';::;'lfi} :tn t,li~ m;(~n;tt\a,l;l~'Up t~'!Nnatt by 

it{!~ ~l111!it~l\t,ki~nl\ ~~~tatt!;. ~f~ ,a~fij&iW~11 t1t;~·f)/il ili:;.~ tll;~}a,y.:;w~;) {tIf }J1~i:iik\hl.'llitt~r,a"l:~J!~l l~t~:ilei ·::In 

~i~!~.w*~'~~~~I;;a"l '14 tl~~hlah ij;£UJ .~$ til$.l,ud~1~> ":J1i\";bi~h, ~ jol~t i~~}iiJjt"'f&'tJ1(Jl~ ':11';!:~,~ ~~~"'l:~i*~d 

O~~ by tl;;l:ii Rt;t(i~/~t}U (}~~~~:~~:i~~~ Co~np~;iJ.1.1. 1ft til ~~*} .Q.~,t.*~~~ 1;$,114 1:jt:*~~ :p0r~j. t%~ {It:Jl b@ Q:i'i"'fftf.'t\ 

~~}iZ\·ttll. Q.~ 'h~ ZQtl1~, G~nlk~,)tr~r,f,~·1 ~~M~ t! t.'~~l$~:!iriat~ {t p~~~l'l(;tn • 

.tr$t$CE11~r)~1 ..... fOJYO£}:rt~U'IBl' &. (jXKJQt:1t~'Hi' $ lU.111 ~,,:\',? i}. Jl!i0tl1t~ \%llNtP;~t.{; 1\ l.(jW \~tYl~~ <~l-;'~$i 

Si~~'-$~~~ ·ft ~ll hll.tm ~~~jn t~) 3<}{) tflt t'!' r~{~,(.~V$ ;~4J~:Q$nt 4(:}'ijn~tirl~idp,l't. J,l. ~1vra·t1Ql'a; ab{;Hlt ~~QO . 

Cl1m~~;t~~t;(f~~,ll~nt t ~~,ft;\ ys~i~l~ ~;t('JU$.ld. ti~~~,t~;d$ 11.;}.tn P~1S>i~iftl' 1)lf$:j)'{}i~ .~~b\\1'P@~2 MJtd;n 

i" !~ l..i:rM~t1\t 1tl ,rk.lt'HJ(1,*,l;:l )rd;l,IS'lS {It·~'~\udi .• 

M!kfE W\JflKIN~~ ...... l~h1t)(iNW, ~i eOJ~l)XT:!O~rlo {\hl 2i~l.~:,~,i~ ,;r()u~i !1Wtfg)}J;;~l,HH:~ (4<}'(l $'hk;.:, ~t~t8,~ ~'~nti 

t'tU:'r~l~1t!\' ,.Al1 b%!0;{i::~i :~~go~"'i~~! . ·lti'C f?{$:l:''tfy S~~J*~~$ i~&. 'l~YIJ(}~~Xl(*i$t {j~~;, t};l.~ ~~{Jutl'!Wi),(!t of 

~">'l'f~i,t4<;;lt G,uleh, ll;hlel'l rliJ,n(~ i;t~~'jUfih %~,~H;fJ;!'~ tJ;}t .£)l'-~l~@?ny ;h,~~,~ iatl~P9t.i~~ l:b%~ }i,t~~, {~:~ i!i\~~ 

~~!;~d e~l1b¢~~~iH9tll 1:n ~~, ~~;r-il,l,l'ti~ ~e.l.ll~r~'I' O~1} kd1.i;~:tt 9U. Z1'.HJim. 0.;'J;~' 1~ [:':~;«>;9'~.?lil¥ th~ir~ a65 

tf'J.i~' ~h:)w.ini 50 :t'~t'i t (X,. ).5~ ~OclJff~~!"t "g',,~tCrtrhir£" ~rl~~~1'" ~~,tl ,j%~~\ni.ll~ QJ.td.~~:; !K;t~\g MM1..t1i 

i!rt·~~~i)ai~ i\:i\1;:t"l~l&, ffl/it: J:'!,~!\i~t ~k,:~l 'l~i, i:;L~ 1di~$d :,;:rr-~:l .. ~~;rtl~~~11;lf~iJ (~Ji!il ~ ',~ ::i! K-ih .) '!N ; :~~gL~l:l 

!:;tt;..P.&~t~ ~,l~~ il/~~., en •• ,~~~~. J AU. 

,'l~lj:LOo:r;!k, t¥~,nr?;i{i~,tl:Zi~;~l~I~)Nt l.;f,i~~~ 'tr¢mn~jti;~~ Q~e\tr$ 11'1, a $~l$1 ($1. ~i;{~ ~();Ji ~ft ~ :t\~t~r 

;, t:~i;V:~ ,~ , <~lle > 1~:rtitjl1:r 1Jl~1'fi11Qj)(Ml.jj! t ·(}t?i(l $'VM.d$:lti,l c~~~n::u~'t 5..,f;t ,V~t~·H~1t(Hl:rJ.f~*&i) i:tl ~~kd~;t. 

~~~r~~~~",~I'),~~::t~~~1~:~no~b~;'; !~~1~~~~ 4~1~:~;;~:tt~~ti!!.~}( 'l,;!::!~:';;;~~~::f~ 1~F,~u:r~:5~~1~~Y:~~:::1.\r~r 

{lit} $d~~* ;~f {i:1(.;'1 t~r.~.f$~ flU ~~~~ &,l';ld~Jn,.(~lo·~.:t'J;¥~.!Ja.;rk:;J1itn,>;.:1td .. ~ 4i!"'tl~;\;):~ti '($!'- Z<f!1;J,f.\t. ~ 'tb;~ 

nOl .. tll~~!$;t~,t ,:ttf li":l?t~tu~l~ Gulchwld.a}~ t.\t~J,t5~ th17ili\i~l'~ 'tl~/t~ hi~~;fi:ct e:;$.' i;t)r,d 1';~ 'ilf.~rotl,ti~}; *l~q~rV~$ 

t:l}OQ!i vf::~,lt'.u:;:$ in ~;~ld, r:t~l:d r.\tlT;~~t in ~HHt.ltli~n t:L;J.t1~1:;;tpli'~rtt Eji.lM;;.r l~ r~:G{1 $[ ~~,!.1)t tb.iifir(~. 



f)B::f;.*l~:)~'~:r~rl1t}t ~, l"an;ai~:!t~l\r, om' r:rU~{~l;~,~,~Ji,.lUMOOf Df;j\i1('?lQ~i~~j:i, ~};!t~~,l ~Qtly, ::S,5;L1;i~« 
I~'''' ''t!' .. ,. ~",:,~ nil%'~" -l<f\~ l '1t"f;*'j;(.i1t·!'l :~t~ ·y·,~ · Al1 'L'~ell%'I!:Y~ , ":J)liJ:"·)t.·,.w·"'o" t-"t,\ ,,,,~,·}'~~,i:'< bl ;~ n(r" '~~ .. ?l)tb.}. l.~~ .. ~:.i!'{j};n. · 7frj , ·i.oi~:- ,:'l . ~;~ .ii--""Pi,4 1.~ .4·"'=1- . ~ 'I-:-I.i.v/· ~·:./~ ,~ · ij(i' ·, ~,4· "'·"':~.:.·:.t:~ ; . ~ ." . . ~· · t\ ... ~.~ .. , .. ~\ .~ . .,.",l · .. · ·· ~··;·· ~ ·vj~'r: w.. ' )':l'-t( · \: · ·~·~, : ~ , . ':, .". ' ~~: i ·· •.. \l J. ~ "" _~ ,l,i 

t~ln~?6(1 tlth' t(}tL~. All fl~}Vt;~300 .1:~)·!}t lW<1f~1,jIt l,)ita;i:?) th.~,l~ ·~!n~'i-:ti0rr~;t}4;;)~' t~,i;ti:@. X'~.1.1$l ~MJ. 
If,~tl,it\:b j~)t 9~'O.P" ~:t··t)1' ll.B~~ t.HH'itt p:t·(t\H~U-t; . ~j;1.n1~i4:~t ~'!J:t; l(l .• il;.jO.o,O{)fM;~r~ ~~)i:;;;, ~~tlm.}j/t~d 
·w·1:b,b(j:ut 1:){.'})twid~ltit1U1t J:.U~;'€if~Lfj ivrt tl~v·it.li1'~{t!lc1~Rk1;~ d1:lt,~~lo!.ti~j1)ld.t &,~ d~pth~ itu,1 ,1~·b1d~) 
~Q~lfj~ ffl~lt i\,-e 16;t:t,~t~i~~dt 

Q1*~~ ll)\in"t't.'Ve~n nt;r~y wherrf.~ '1t~;'~~ll¢') :~~Ji\i~¥t~~~)'t·t~: w~~w fl~n"~l$\-~·~;l;\:~l,lt~W' J 't{).cr'{~ )t'ri~ ,~t~f U~~~k,th 
. ~~' :26e '.t' ·~*f:~tJ -,~'(1(~ tt>~;~ ~~'ru,.~1;;/~1,. 'i:iQ ·t·~l;;iO ,t$r,f' 'L'~1'ih~p ., Gl1 tJll d, ~)l'~,~ bOQ,;Y 'f~\l:~'11(~ 
~'1d.~1JkO~~~~ b;¥' ~artf1.~t~~ir WfJ~;li~ n(~'t ().A~1,,,,,,fit..,tth ~;a*~b4h~J;1 :p.~~'t~~n. t;J lX~ld~~t·~Jro't.1;ti!t '·~'~;'1'1~'; . 
'$Vi{il1ffifJ1~~€r i,)j;! ~~~~$~;~Xl f5Jt,d, i.)d;h4~r J..'.1~~1~·w. )t't~li.4~'ilo(;tn th1lK\')f~t!~h,t~ut ~j!~~$¥;riii~,~'tt 1~1:,~~,(.\ t<i! hzF111~~' 
t~i' f;F{~~~l,~:t~'} llit~i' s')i.' flil.":tH;i)ai.l " lo;t~ of V~~JI 1 .t?f,;l'ilJ1,r. to!;'tn,~l&;~ .. p~;(t. ~I.!;\lat w<J~k ~~. ~~ l:t~.~!\di\:H~;t.v'!;\ it~ 
t~ tlb~i~M. 

~~.X.~l~t.J. MItt J~ ~,rtfI:p;~~iS~~~ t$~ }.t·"ll}~l ~%m'~:,T t O \;Jt~;~;lt~t ~ If:lan-lWi ~~r¢' Ji;k v~;ilt~ bl.t.~ t'~n) l~~;{Hfb."U.;~~~ 
t));i; \1~'~~J~~1 '):))h ~rtth; ;tbJ{~Wl ~~~f;;' t ~~~'ll'j) ~": ~~t(4)i~f~l, ,t~,~,ob,lrJ;g tt)t~t $il; l~l t!j:tl-}1L~t, ~~*3f' 'wt tl~t 
9~4;j.~P:I;.:u~w~~~Q~~1\'PY' with. w~~;ik aulr~;llttt't~ L~(n.{"t \I ~jft~1J'kil~~: Elhtiiif<1. t~,~1.~~fi.:tid .t.:) l()\\'l!lJ~t· 
,l'k~"7!6l. i~:1l;' d;t~'~r{:Jl.t~'~~f~J":~11n; ,, l')l'!tJ$I~~1':"ty 'I~~~.~~tNiiid, !~~ ~~~} :tn"o ti 6z>.: tt\1.Ui {,j.;;,;::r ,:l ~\y 1.qJ:t"eh1~~i 
~\v¥1~'t·~t1~c!£ii. ix~, liiff~i9::1f: Wl:'H~:n e·rJi$)~l~ .:)t m.ki1Yk,~fl't. (rt~lt·ti ~)4 0,ftelti'ld,l~~,. 

!1!O~~,D Qv.I~D;r1r;,:lB:~'l):..l.tOWSJ ~J :'::1:~, ~ 
M~:t. j:1);?,~j;'~:~~:~; W;tlf~ don%. i1?t.~(}J;!-t7~ty 

iQ!il.~ ~E.qfd.;1: 'i.g~ l"i r~J~ ~{~ ~ tt tLt{~f&t1(1,1J. 

~~~:~n~fr~ 1$t r<:}iil};t~ l:ue'l~;ii;~~& n.~HiH·l ~U l{~1:t .~>t~p~,lr w{;!>:t",w;·\t 
~~n' ~~:,rf.}';;n~he-id r"l'tf.l~i';; :~:'i:r';k;.1~u);~1 Jl:)i.~.t.;it~.()tit (J)n 

;j,tbl~};~~r'J;},;, tw~) ilIl®.l..ltlr .. 
t.h,fS y \!i~;'\:, f: ~'1~~.i}tm,d,,( 

kt~lt14'!~' w$:~~l" to'l!' !t%lJ.l!Jt$ ~1l,4 l'$~ ~td.~li~'. })~f}~:.\;i1!11.rf~ i~, ~i1~~ll?)lil ~x'~:tl. 
lrl"~\n;J~/.t~tiJ"e~l :tUlll"d::~~~1; tll:r\')~t;hl1~1'f~'{\rty l\z~~ ~·lU·U1j.':ili~~!Jl;t\, t~~1~ 

.~~J*l :rr;rt &:ilS~O£~!t tt1r4;UU«t 1,t~,0{) O'l~~$ l·~i~:r.~~ a0'1.):p!'1,1,?'Ot;oJ.i$ {~LnG. ;lIUtli"l<ln¥"ft~ tt~b~.t,t"~~ m~' f.i:rl:~~1, l~\lt\ 
tr~{):1il~h.t~ ~*x;:'i~l t ~r:Jt , wi 1.1, :lr(~a lJli r~J (ttt p~'ltl ,;;' f$.:r~tl t :S1';;Httj~:H~~;t~·o. .A'.t' i ~H'tU~ {1<~ P!)}~.t~~~ 
{?'O:,tl~:~·~~~y D £.:>irf~'d,'~t:'J~th ~3 v111JJtiJ;Jty ~5rux1::: ~h~ft ~,tt' (fl·d"rP~Yll 1>!:u~tI;;1 ~~~t*o~U'; '$\,) d~l~f'th. 'to 
tlrjd ~~\l:l);:~:hi':l~'1q~J f:f bout 19~~{t+ iI'~'f~:r l~tt t bil:'e i;~.~.:it.li::;r. ,~d. ;Zt)!t(\!" ~)unk. fj':71" t(;~~ t, tlit 

'hf,gh~li; ,~~'t .i~~cj i~t1n. 1:?'r~~r.~~~vt1". .Hti:t,~\('Jv. CtZfppa:t 4~{l~ltl~'%n1' h~!tfl tJ,VfC[.}~i'4t~ltJrt l~u 1 tJ46.l9',;fJ . 
t~L~i\{t t~ l)\l~tlJt.ld/"n. i'd. l.b. ~~$~k i;)J~ 1~ru'~:1~k~~1h .Ih~H:,l $.l~~kti~~t,~.l th·~:1i· :r ,\~ ifJt thf2i t ·i. r;l~rl' .~£:t tnll1~1 
1 ~tMj)b,1n~ ~):lty..t'f;'b . 

!'1~~~,~f~~ ~~'1~0;P~iWt~ .~}F.) ~iJ!i '~hilf~~;' t.)\l?~l $1i'~ ,;;;:t(}~;~'m:t J;w~11·~~4~Vijlc(~~t~ i;)~~~ ,~tllt,t·:tij1 ~t:s;t :r,;:~~ 

li~~;~,~41n~~ ,,:~.l.i('\;:n !tf~.t~ 60i)t<H,~~, :~;::';~l' :r.- (;t$Yli ~'J~',i,i. :~~;W:i,1J'i~ e;)~~",l ho (tit}tl/Y tH~;t. f.)'~r.!iJ.ti,!':t*ri~ti . .'J ll« ~ 
l11~w.1]"t/.J ~it.fs,tt·::fP!-f f;J:f ::) :·;jY,.5.~~,;~tto:~. Util,&'m~ oii)~~,dlt1 ~,)!J ,~ {n~ly th,~;J(t ~,:{}$,1~).i$l, 11!!!1!i fr$j;~\~ 

Hfl~~·!a l ,tl tl~t,:J h 'i;1~\ri <d"~~;),;s ~5'J!·~ f,;'j~/P llJ~~;il~:r :bh.~~ ~t<tll~1~~ A~r,ft.4;,t$' ~~'~ ~.t~~.i~;.: h{~,{;~ tHJn,}.,i~1H!ld. 
j;alilt;l~~, hl~:t~I"~l'Q~ ~oj) ;;'!{~l". ~;~ld. ~'1:.L"'::nt :~):t,:~ ~{·~~m;· tf4; i~1 ~3'tnl:tr-l,t~~J~\~w !J1Jl'.:1a ~ I/.t tltl~ 
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Mr. J. S. Cou~al, 
Dept. of Mineral Resources, 
Phoenix, Arizona. 

Dear Sir : · 

2040 Clinton Avenue, 
Alameda , California. 

September 28, 1941 

I am enclosing ~erewith a brief form report on the French 
. Gulch ~ p;poperty owned in my family. The probate proceedings a.re 
about to be carried thru and all of my father's heirs are to 
quit-ciliaim t o me. The title is perfect havftng been perfected 
by a Supreme Court decision in Yavapai County. l his was prior 
to the large Hamrnon " Copper 60. operation. 11he six McMahan ' 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. 

Q 

On our Zonia group we have the heart of the mineralizatio~ 
of the whole area. Evidence of a large gossan and poss1Th.ly a 

. definite area of redeposit,ion ,'. and perhaps enrichment. 1 he 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 e'ntirely above the water level on the deep shaft 

. on the top of a hill 300 ft. above the old camp. The site was 
excellent for tailings purposes and the old shaft induced them 
to do their exploratory work there. It however gust scratches 
the evidence of mineralization on the property. An adjacent hill 
to the East 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. 
lVluch ore was reputed to be taken out of the $_flo:v~Ett 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. 'I'heir Qopper is still evident in the slag. 
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I 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 ~re 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 93% was assured, and sufficient to / run a 
plant for six years was developed for tonnage. r he plan was ' to deve1 
op and increase the plant in units of 600 Tons up to 180a Tons • 

. / 

I am not sending on the reports as th~are too voluminous 
but they are availahle in San Francisco to anyone competent and 
i :g.terested. 

I would be very glad to hear from you further. 

Very truly yours, 

\~CL · 
~es L. Gillingham 



~ . 

'.~. 

\. 

ZONIA COP'PER MINE 

Yavapai County, Arizona 

McAlester Fuel Company 
P. O. 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 n9 need to convert this highly pure virgin copper to 
wirebar or cathode could, by taking over operation of the 
Zonia Mine, assure itself of along-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 
oil, 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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: ~ 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~buts and raises were 
cut; however, due to the unfavorable economf'ic condi tions 
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 
C6pper Company took a lease and option orr the property, 
c~rried forward an extensive drilling program, and deter~ 
mined the existence of substantial reserves but chose not 
to proceed with d~velopment because of metallurgical pro­
blems then believed to exist. 

McAlester's interest ' in the property commenced in 1964. 
Air reconnaissance was ~ade; surface geology was examined;­
an extensive drilling pro~ram was instituted and a pilot 
plant erected to develop and test the metallurgic~l pro­
cesses in~ended to be employed. 

Determination vIas 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 . m~de 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 \vaS . shut down in March of 1975 due to \oJorld\'lide 
depressed copper prices. 

: ... ~ . . :, ' .. ;.> ~ .. ~. :,'~' .:' ' .~~ ' . .. 0 ~.:., ' . ~' :" ; .'_.; • • .$ .• . '~ ' . . _. ;. . ",I I ' . .. . ; " • • t. . . " ' : ~:" :"'" " . , i -;_ :;. ~ . . ' -:' " . 
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, L'OCATTON 

The Mine is located in Sections 11, 12, 13 and 14, Town­
ship 11 No~th; Range 4 West, Gila and Salt River Meridian, 
Yavapai 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
tanca 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. 
Hinimum \vinter temperatures are in the range of 100 F. and 
summer temperatures of 1000 F. are not unusual. Rainfall 

, is in the range of 5 to +5 inches per year. 

Flagstaff 

Prescott 

Kirkland Junction 

, . ' , ; . ~ . . .. . ~ ' s :-
' "",:" . . 

Wickenburg 

Phoenix 

.. -
-.. ": ..... . . ~ . .,. .;.':' ":.' ,,-..,. .. " .- : 
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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 
listing 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 roads have been constructed; and the 
property has been adequately 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' an~ 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 
3/25/77 
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ANALYSIS : (Typical) 

SEMI-QUANTITATIVE EMISSION SPECTROGRAPH 
, ANALYSTS OF WET CEMENT COPPER 

80 % Ni <: 200 ppm 
a 17 % Mo < 100 ppm 
Fe 1 % Ca < 700 ppm 
Sn <: 700 ppm Van <: 10 ppm 
Si < 3000 ppm Ag < 10 ppm 
Al < 1000 ppm Zn < 500 ppm 
Mn <: 5000 ppm Ti < 100 ppm 
Ph <: 300 ppm Co < 30 ppm 
Mg <: 500 ppm Se < 20 ppm 
Cr . < 

..,. 

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 co~per to 
wirebar at that time was ar6und 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 der~vatives and 
chemicals that can be produced from Zoniacement 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 area great many places in the 
chemical industry where cemerit c6pper is as good as and much 
cheaper to useth~n cathode or powdeied 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 agricultural 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 are which was blasted r hauled and dumped 

. into planned " lift"s . Additionally I there are two in si tu 
leach areas having more than seven and one-half million 
tons of broken bre. 

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

With this method the c0pper-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 needed to ·dissolv~ copper from the ore is largeli 
produced at the property from purchased liquid sulfur. The 
sulfur is burned to 802 in a modern Chemipulp sulfur burner 
and reacted with incoming leach sdlutions in a packed tower 

. followed by ~arbon boxes by the following reaction: 

Note that each pound of sulfur results in the production of 
six . pounds of acid. 

The sulfur b~rner also produces about 3,000 to 4,000 pounds 
per hour of waste steam which is used to dry precipitates 
and also to raise temperature of leach solutions pumped 
back to the heaps and/or in situ leaching areas . 

-' :". ' ~ " . ' 
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OXIDE ORE RESERVES 

Present untouched, virgin oxide reserves of 20,500,000 tons 
of are containing l23,000rOOO 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 
are, 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 are reserves is shown in 
Appendix ( iii) . 

Recoverable Copper Under Leach 

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

Leach 
Basin Tons Ore 

1 
2 
3 

In Situ 

5 
6 

Total 

3,600,502 
347,045 

3,182,702 
7,130,249 

5,041,388 
2,616,000 
7,657,388 

14,787,637 

% Cu 

0.616 
0.804 
0.562 
0.60 

0.215 
0.374 
0.269 

0.429 

Lbs. Cu 
Extracted 

16,464,447 
2,221,267 

11,879,563 
30,565,277 

2,045,937 
650,287 

2,696,224 

33,261,501 

Lbs. Cu 
Remaining 

27,881,326 
3,357,333 

23,874,417 
55,113,076 

19,632,031 
18,919,553 
38,551,584 

93,664,660 

Est. Lbs. 
Recover­
able Cu 
Remaining 

16,359,710 
2,246,789 

13,689,770 
32,296,269 

7,532,700 
10,548,353 
18,081,053 

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 est~ 
mated to be ultimately recoverable. Broken ore in situ con­
tains 38,500,000 pounds of total copper, of which l8,OOOjOOO 
pounds are estimated to be ultimately recoverable. 

Summary 

Under Leach, Old Heaps - Recoverable Copper 
Under Leach, In Situ - Recoverable Copper 
Un~ouched, Virgin Ore - Recoverable Copper 

Total - Recoverable Copper 

Pounds 

32,000,000 
18,000,000 
37,000,000 

87,000,000 

6 
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PRODUCTION HISTORY 

From 1966 through March 1975 net copper produced from the 
Zonia Mine t6talcd 33,261,501 pounds. Average production 
for the year ending December 31~ 1974 was 219,710 pounds 
per month. 

There remains ample unlcachedore 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 revel of, approximately 
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 l~aching; otherwise, the 
production rate will begin to decline rapidly. 

, Listed belo~ are monthly production figures from January 
1974 through March 1975: 
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··_·AVERAGE COST, OF PRODUGTION ------
A.s can be seen 1=rom the fo11o\ving 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 ~arket warranted, production 
could be increased to 250,000 pounds of copper per month 
by simply increasing the amount of ~ulfuri~ 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 
Electric Power 
Fuel, Oil & Grease 

,. Insurance 
Truck & Auto Expense 
Pension Plan Costs , 
'Repairs ' and Supplies 
Precipitation Material 
Field Office Salaries 
Research and ·Patent Costs 
Safety Expense 

.Payroll TaxeS 
PayrOll Labor 

Total 

Other' Costs - Selling· & Office 

Dues & Subscriptions 
Employee Exams 
Insurance & Miscellaneous 
Office Expense 
Analysis 
Property Taxes 

Actual 

Actual 
Estimate 

.Actual 

. ' 

Average 
, Monthly 

$ 

$ 

$ 

15,544 
10,6 
150 

6,164 
517 

~, 433 
107 
827 

3,000 
23,501 
10,007 

330 
419 

1,388 
lJ,124 
,76,617 

57 
18 
80 

174 

1,667 
~'. . . .. ... ~ ~ ..... ":.. ~ .' . Telephone 499 

Total $ 2,495 
.' ' . . ~. 

Total Cash Production Costs $ '79,112 

* Incurred on Sales 
8 

. , , 
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START-UP OPERATI'ONS 

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 systam 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 th~t 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 theday-to-day operation of 
ZoniaMine 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 certa~n 
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 l~% of Average Producer's 
Price less 17 cents. ' , 

. 2. Herbert J. Miller RoyaTty 

1~% of Average Producer'sPrice less 17 cents. 

Miller and Ford would probably be agreeable to a modification 
of these royalties to better refledt 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 
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APPENDIX (i) 

Description 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: 

Name of Claim 

Georgia 
Georgia No. 2 
Georgia No. 3 
Yankee Girl 
Sunrise 
Sunrise No. 2 
Sunrise No. 3 
Sunrise No. 4 
Richmond 
Virginia 

Polar Star 
Tourmaline 
Copper Glance 
Sunset 
Hani11a 
Copperopolis 
Defiance 
Fairplay 

Quartette 

M.S. 

3866 
3866 
3866 
3866 
3866 
3866 
'3866 
3866 
3867 
3867 

Patent No. 

Locklear Group 

954817 
954817 
954817 
954817 
954817 
954817 
954817 
954817 
951190 
951190 

Gillingham Group 

1324 
1324 
1324 
1324 
1324 
1324 
1324 
1324 

1321 

Quartette 

UNPATENTED LODE MINING CLAIMS 

Book of 
Deeds 

.134 
134 
134 
134 
134 

. 134 
134 
134 
134 
134 

49 
49 
49 
49 
49 
49 
49 
49 

77 

557-566 
557-566 
557-566 
557-566 
557-566 
557-566 
557-566 
557-566 
369-372 
369-372 

485 
485 
485 
485 
485 
485 
485 
485 

114-117 

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: 

Name of Claim 

. Cuprite 
Cuprite (amended) 
Black Prince 
Shamrock 

l4cMahan Group 

Record of Mines Book 

51 
86 
49 
69 

Page No . 

45 
343 
15-3 
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 

Mistake Fraction 
r.1istake Fraction 
Histake No. 1 
Histake No. 2 
Mistake No. 3 
Mistake No. 4 
Mistake No. 5 
Mistake No. 6 
Mistake No. 7 
Mistake No. 8 
Mistake No. 9 
!-1istake No. 10 
Mistake No. 11 

Victor Copper 

' Zonia Group 

Book ·of Official Records 

No. 1 
No. 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 
761 

Victory Copper Group 

152 
, Victory Copper No. 1, One 152 

Copper Bar No. 2 154 
Copper King No. 1 57 
Copper King No. 3 57 
Copper King No. 4 57 
Scott No. 1 294 
Scott No. 2 294 

(i)-l 

402 
405 
414 
525 

60 
547 
548 
549 
550 

813 
812 

551 
552 
553 
554 
555 
556 
557 
558 
559 
560 

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

223 
224 
181 
176 
178 
179 

17 
18 

/J 
, . j' ~ 



Name of Claim 

Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Hillsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Hillsite 
Zonia Hillsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Hillsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 

, Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Mi11site 
Zonia Mi11site 
Zonia Millsite 
Zonia Mi11site 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Millsite 
Zonia Mil1site 
Zonia Millsite 
Zonia Hi11site 
Zenia Millsite 
Zonia !1illsite 
Zonia Millsite 
Zonia Millsite 
Zonia 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. 

(~ \ 
-... .J 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

UNPATENTED MILLSITES 

Book of Official 
Records Page 

(Amended) 573 814 
(Amended) 573 815 
(Amended) 573 816 
(Amended) 573 817 
(Amended) 573 818 
(Amended) 573 819 
(Amended) 573 820 
(Amended) 573 821 
(Amended) 573 822 

(Amended) 573 823 
(Amended) 573 824 
(Amended) 573 825 
(Amended) 573 826 
(Amended) 573 827 
(Amended) 57~ 828 
(Amended) 573 829 
(Amended) 573 830 
(Amended) 573 831 
(Amended) 573 " 832 
(Amended) 573 833 
(Amended) 573 834 
(Amended) 573 835 
(Amended) 573 836 
(Amended) 573 837 
(Amended) 573 838 
(Amended) 573 839 
(Amended) 573 840 
(Amended) 573 841 
(Amended) 573 842 
(Amended) 573 843 
(Amended) 573 844 
(Amended) 573 845 
(Amended) 573 846 
(Amended) 573 847 
(Amended) 573 848 
(Amended) 573 849 

573 850 
573 851 
573 852 
573 853 
573 854 
573 855 
573 856 
573 857 
573 858 
573 859 
573 860 

(Amended) 573 861 
573 862 
573 863 
573 864 
573 865 
573 866 
573 867 

(i)-3 
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Name of Claim 

Zonia Millsite No. 55 
Zonia Millsite No. 56 
Zonia Millsite No. 57 
Zonia Millsite No. 58 
Zonia Millsite No. 59 
Zonia Hillsite No. 60 
Zonia Millsite No. 61 
Zonia Millsite No. 62 
Zonia Millsite No. 63 
Zonia Millsite No. 64 
Zonia t.1illsi te No. 65 
Zonia Millsite No. 66 
Zonia Millsite No. 67 
Zonia Millsite No. 68 
Zonia Millsite NO,. 69 
Zonia Millsite No. 70 
Zonia Mi11site No. 71 
Zonia Millsite No. 72 
Zonia Millsite No. 73 

Book of 
Records 

573 
573 
573 
573 
573 
573 
573 
573 
573 
573 
573 
573 
573 
573 
573 
594 
594 
594 
594 

(i)-4 

Official 

) 
, .J 

, Page. 

868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
851 
852 
853 
854 



Name of Claim 

Sun 'Flo\ver 
Lone Pine 
Fraction 
Iron Hat 
FoUntain 
Arrastra 

.--.:. 
.< " 

APPENDIX (i)a 

Description of East Property 

I. .PATENTED LODE MINING CLAIMS 

Gillingham Group 

M.S. 

1323A 
1323A 
1323A 
1323A 

762 
767 

Patent No. 
Book o£ 
Deeds Page 
. (Yavapai County, AZ') 

49 
49 
49 
49 
27 
27 

478 
478 
478 
478 
633 
636 

Iron Hat Millsite 

II. UNPATENTED LODE MINING CLAIMS 

1. The follo~ing unpatented lode mining claims situated 
in the Walnut Grove Mining District, Yavapai County, Arizona, 

- the location notices of which are of record in the of£ice of the 
Recorder of Yavapai County, Arizona as f0110'\'ls: 

Name of Claim 

Zonia No. 6 
Zonia No. 7 
Zonia No. 8 
Zonia No. 9 
Zonia No. 10 
Zenia No. 11 
Zenia Ne. 15 
Zonia No. 16 
Zenia No. 17 
Zonia No .. 18 
Zonia No. 21 
Zonia No. 22 
Zonia No. 23 
Zenia No. 24 

Name of Claim 

Mistake No. 12 
Nistake No. 13 
Mistake No • . 14 
l·listake No. 15 
r~istake No. 16 
r.listake No. 17 
Mistake No. 18 
Last Nistake 

zenia Group 

Book of Official Records 

360 
360 
360 
360 
360 
360 
360 
360' 
361 
361 
458 
458 
458 
459 . 

l-1istake Claims 

Book of Official Records 

761 
761 
761 
761 
7-61 ' 
761 
76'1 
761 

Page 

· 406 
407 
408 
409 
410 
411 
415 
522 
524 
523 
388 
389 
390 
486. 

Page 

127 
128 
129 
130 
131 
132 
133 
134 



Triad Claims 

Name of Claim Book of Official Records 

Triad No. 1 
Triad No. 2 
Triad No.3 1 1 
;}tt-~;l~ :2 (a--~./ 

1095 
1095 
1095 
)2-63 

928 
9°29 
930 

:5/ 

/) 

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: 

Name of Claim 

Gold Crown 
Copper Crown No. 1 
Copper Crown No. 2 
.Copper Crovln No. 3 
Copper Crown No. 4 
Copper Crown No. 5 
Copper Cro\V!l No. 6 
Copper Crown No. 7 
Copper Cro\m No.8 . 

Copper Crown Group 

Book of Hines 

159 
147 
147 
147 
151 
151 
151 
151 
151 

Name of Claim Book of Official Records 

Copper Crown No. 9 
Copper Cro,ffi No. 10 
Copper Crown No. 12 
Copper Crown No. 13 
Copper Cro,m No. 14 
Copper Crown No. 15 
Copper Crown No. 16 
Copper Cro\vn No. 1 7 
Copper Crown No. 18 
Copper Cro\'ln No. 19 
Copper Crown No. 20 
Copper Crown No. 21 
.Copper Crown No. 22 
Copper Crown No. 23 
Copper Cro\vn No. 24 
Copper Cro'\vn No. 25 
Copper CroHn No. 26 
Copper Cro ... ",n· No. 27 
Copper Crown No. 28 

. Copper ·Cro,\V!l No. 29 
Copper Cro,'m No. 30 
Copper Cro,om No. 31 
Copper Crown No. 32 
Copper Crown No. 33 
Copper Crown No. 34 

. Copper Crown No. 35 
Copper Crown No. 36 

·copper Crown No. 37 
Copper Crown No. 38 
Copper Crown No. 39 
Copper Crown No. 40 

55 
. 7 
55 

560 
63 
64 
64 
64 
68 
68 
68 
68 
68 
68 
68 
68 
68 
83 
73 
73 
73 
73 
83 

112 
112 
112 
560 
560 
560 
560 
560 

(i)a-2 

Page 

400 
155 
156 
157 
331 
332 
333 
334 
335 

Page 

III 
186 
112 
929 
204 
179 
180 

°181 
385 
386 
387 . 
388 
389 
390 
391 
392 
393 

74 
402 
403 
404 
405 

75 
374 
375 
376 
930 
931 
932 
933 
934 



... 
/ -/ \ 
<-~j 

Name of Claim Book of Official Records Page 

Copper CrotoJn No. 41 560 935 
Copper Cro~vn No. 42 560 936 
Copper Crown No. 43 560 937 
Copper Crown No. 44 560 938 
Copper CrOt'ln No. 45 560 939 
Copper Crown No. 46 -560 940 
Copper CrOtoJn No. 47 560 941 
Copper Crown No. 48 560 942 
Copper Crown No. 49 560 943 
Copper Crotm No. 50 560 944 
Copper Crown No. 51 560 945 
Copper Croi,vn No. 51 (amended) 706 403 
Copper Crown No. 52 560 946 
Copper Crown No. 53 

-, 

(i)a-3 
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Appendix ( i i) 

EQUIPr-1ENT 

Rolling Stock 

1 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 loaders - l~ Yd. 

1 Ford Backhoe (Diesel) 

1 5 Ton International Dump Truck (Gasoline) 

1 Chevrolet Pickup (LUV) 

1 Chevrolet Pickup (4x4) 

I 

1 

Dodge Dart Sedan 

Ford (Courier) 

Buildings 

1 Shop including store room, assay office, change and 
locker rooms. (Size 50' x 80') 

1 Office - Four rooms and lavatory. Size 26' x SO'. 

2 Small instrument shacks and one " operator'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 HcAlester. Light transformer 440 to 110/220 by 
McAlester 

6/1/79 
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Appendix ( i i) 

EQUIPMENT (Continued) 

PumEs 

1 150 BP, 350' turbine for water service. 

Solution Service .·all 316 SSe 

1 50 HP I 6" x 80' turbine 

1 50 HP, 6" x 130' turbine 

4 20 HP, Submersible turbines 

3 4" X· 3" x 6" Worthington 30 HP direct connected 

2 S" 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, dir ect connected 

1'- 3" x 2" x 10" Gould pump 30 HP, direct connected 

1 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" PVC) 
1 - 6" PVC) (Leach Basin #2 & #3) 

-2-
6/1/79 
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Appendix ( ii) 

EQUIPMENT (Continued) 

8" Transite ) 
6" Fiberglass) 
4" PVC ) 

(Leach Basin *5 & #6) 

4" PVC Leach Basin 14 (discard pond) 

Solution to Heaps and in situ: 

3 - 6" Fiberglass and PVC main feeders 

1. -"4" Fiberglass and PVC main feeder 

1 - 4" PVC 

1 8" Transite main feeder 

Distribution from main feeders is"by 4 11 PVC headers 
and l~" polypropylene tubing. Rainbirds are attached 
to l~" tubing with saddles and 3/4" screwed PVC pipe. 

Reduction Plant 

1 25 Ton ChemiPulp Sulfur Burner 

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

1 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, de aeration tank and 
permutite water softener. 

1 S5 andrul:berlined 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 
S02 analyser, flow rate charts, EMF charts, standard 

* Not functional. 

-3-
6/1/79 



Appendix ( i i) 

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 s~ack. Suitable 
motor interlocks are provided to protect the plant in 
case of operator error. 

2 Automatic compressors furnish plant and instrument air. 

5 Carbon Boxes - 4 units 14' x 6' x 8' deep and pme 10' 
square by 10' deep. Loaded with activated carbon and 
equipp~d with pipe and distributors for up flow of 

. solutions. 

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

( 
'-.--~-' " 

/ 

-4- 6/1/79 
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ORE RESERVES 
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ZONIA I~EPORT 

SUMMARY: 

The Zonia copper deposit is a northeast trending elongated 
complex zone of igneous and srdimentary rocks which have under~ 
gone hydrothermal alteration and strong dynamic-weak thermal 
metamorphism. The low grade metamorphi~m affected all rock 
types, except the diabase, Tert~ary 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 lon~~ 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 zon~s with ±l.O% 
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 has 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 sout.hwestern Yavapai County, Arizona, 70 ' rniles NNW 
of Phoenix, apPl'oximately half.way 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 
Y~vapai County geologie map. 

l 
~ I 
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PREVIOUS HIStORY: 
/- During the 1880's mlnlng activity begun with production of high 
~_ grade copper ores which were shjpped for direct smelting. During 

the early part of the 20th Century srv0ra} shafts were sunk to 
exploit various mining plans. The fil'st drill holes were drilled 
by Shannon in 1910. In 1942 the'United States Bureau of Mines 
tested potential copper resel'veswithout much success. Miami 
Copper investigated Zonia during · the 1950's .. ~lcAlester 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 35D holes were drilled by McAlester in develop­
ing reserves. 

.r-

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

HO~.tESTAKE ACTIVITIES: 

Homestake became involved in Zoniain 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 we~e run, drill data were re-evaluated, 
and seven rotary and core holes were drilled for a total of 
6,421 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 

3/23/75 
9/23/75 
3/23/76 
9/23/76 
3/23/77 

- 3 -

EXPENDITURES 

$ 75,000 
150,000 
250,000 
400,000 

Decision Date 
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PREVIOUS 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. ' ~ 

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 r~port by~. W. Allen and J. J. Spencer (1957, attached) 
is probably the most thorough analysis prior to Homestake's 
involvement. Allen, et aI, 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 qua.rtz-mica schist." Other key 
pha.ses by Allen, et aI, 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 faeies, changing from a calcareous-rich \ !, • 

phase upward to an argillaceous and clastic dominated facies \~11 ' 
and a host of igneous rocks, followed by metamorphism and CJ,,· ·.\~<J · ~~\ 
finally formation of Tertiary alluvium and Quaternary basalt., . 
The following described rocks are listed in an order that the ~\.'\~.,\ ... '"\.-
~u~hor 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 monzonite Y 
(schist) contact. This change is interpreted to be an effect : 
of hydrothermal alteration. Age of this .limestone is considered ' 
to be Precambrian. 

Phyllite: This strongly foliated phyllite is an upper facies 
of the above described limostone. It has a silvery whit.e to 
chloritic green color and rapidly weathprs to a loose, scaly 
outcrop. Overall carbonate content reaches ~ 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 

C silicification with fine grained hematite. The phyllite is also 
() considered -to be Precambrian. 

- 4 -
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Granite: As interpr~ted by this author, the Precambrian granite lying on the west sid0 of the district is the next oldest rock . The granite also bounds the ea:stnrn side of the limestone. This ~ranite is acoar~e grained equigr~nula.r {]uartz monzqnite. It generally has und('r~one moderate shearing and frequent granula-tion of the phenoerysts with development of sericite. Locally, narrow northeast trending shear zones have developed stroni 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 wjth volume contents ranging up to 10 or 15%. The siderite is most strongly devel(,ped within shear foliation. Along the eastern periphery . of the' grani te medium grained textures are apparent and swarms of quartz veins are more prevalent. These medium grained textures may represent a chill margi,n. Northeast trending intermediate to mafic . dikes cut the granite. These mafic dikes generally have 'been Flletamorphose(:i into chloritic phyllites. These dikes are 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 por­phyry or another felsic intrusive. 

Chlorite Phyllite: The chlorite phyllite has affinities com­parable to the above described phyllite and the greenstone­andesite described below. In part, the chlorit€ phyllite may represent the upward continuation of the sedimentary series - wi th a marked change toward a low-carbonate clast ie-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 phyllith grades laterally and vertically into fine or medium grained andesites which mayor may not contain greenstone grade metamorphism. This portion of the chlorite phyllite is interpreted to be younger than the granite as shown by cross­cutting relations. 

In effect, the chlorite phyllite may represent metamorphic prod­ucts of two rock types that genetical~~are ~is:si~itar. 
I "- ",. {:."\ 1. ~J,.: / : t -..s t (I Greenstone-Andes i te: The greenstone ...... andesi te is a group of rocks which gene)~n.lly, but not .alwaysi have undergone greenstone facies metamorphjsm. The original -' rrick types vary from an in­trusive (or extrusive) andesite to a water laid andesitic tuff or mafic detrital sediment. This detrital sediment may be tIle 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, 

- 5 -
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and hornblende as the major constituents with trace to minor 
quartz (daciti~). Where metnmorphosed it grades into the 
chlorite phyll ite as discuss(·d 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 quartz eye 
bearing units that grade in and out with an increase in size 
« 1/4") and quant i ty « 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' Nand 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 i~ probably \l,Jltrusive.: in, nature. 

. ''oil 0.. .f",j" 0 c)...o":;\:j C \" f )" ( -0\.."\ V'\ ~ ~ ~ Yj - ' 

Al tera·tion in the greenstone-andesite radges from propyli tic ""7~i 
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 jntermediate 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 Jninor 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 varjes 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 (±l% wt) in the potassic zone to 
quartz, s~ricite and pyrite (±O.l% eu as chalcopyrite) in the 
phyllic zone. In the propylitic zone, one-half mile northeast 
of drill hole Z-GOl-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 ignnous 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' monzonit'c, or n ~imi] ar mOnl'.OJi i to, extends northeastward 
from Z - 601-D for ~ rea t e r t h a 11 f 0 U l' mil c s . I nth i s nor t h w n. r (1, 

extension, the monzonite contnins rather pervasive epidote alter­
ation with local patches (±500 fc(~t 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 c.auses 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 potphy~y. 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-
zon i t'e. --:s \ ':: r- ! '( : 

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 stud ied in d(,tail, but they, except for the green­
stone inclusions, probably represent continuation of the magmatic 
differentiation process. 

Undi.fferentiated 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 (±lO 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. 

Tert iary Alluvium: ~tuch time e] apsed between the above described 
rocks a~d the erosic)n w'hich 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 alluviull is the granite. Several other rock types, 
including greenston(!, are sparsely scattered in the alluvium, 
especially near its base. This alluvium may have covered much of 
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the surface "at Zonia. It formH ]ar~e outcrop areas 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 moder~te hydrothermal ~lter­
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 to 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 phenocrysts. It forms large flows and sev­
eral dikes as seen in Red Hill and drill hole Z-603-RD. In 
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 northeastward 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 800 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. Tilis pebble dike strikes northeast with a length 
of < 15 feet and a maximum width of 2 feet. It pinches out at 
both ends, but tlle structure is traceable southwestward for 
100 feet. At the northeast end, rounded pebbles of sulfide con­
taining chalcopyrite and pyrite (both oxidized) and of monzon~te ~ 
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 5 
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. 
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METAMORPH I sr.1: 

~]etnmorphism at Zonia includes dynamic and thermal types. The 
dynamic component ranges from v0ry feeble ~s seen locally in 
the andesite complex on the norLhwest Rjde and in the monzonite 
in the northern aretis (Reconnaissance Geology Map) to strong, 
as seen within the western part o~ the pit and east of the pit 
at which points schiHtose and phyllitic fabrics are dominant. 
The dynamic metamorphism is strongest i.n 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. Ueta- . 
morphism in the sedimentary section on the eastern side is con­
fined -to de\,elopment of bedding plane foliation probably primarily 
due to burinl 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 hydroth(~rmal 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". 
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As discussed under METAMORPHIS~\t, the dynamic and thermal meta­
morphism masks the earlier hydrothermal altera.tion. The meta.­
morphism, combined with thorough ' supergene oxidation and weather­
ing, has obliterated ' many of tha definable near surface hydro­
thermal effects. The hydrothermal alteration is best observed 
within drill core; . locally at the ... su;rface 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 inC'ompleteJy been altered to chlorite. 
In the northeastern areas the potassic al ·teration in the monzonite 
grades laterally into propylitic ulteration in the greenstone~ . 
with a narrow high grade sulfide zone at ~he contact: Elsewhere, 
a broader, highly metamorphosed, strongly pyritic zone marks the 
transition from a potassic environment through a phyllic zone 
equivalent nnd then into a propylitic zone. Due to metamorphism, 
any previouRly 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' Sand 4,000' W) and may be associated with a 
N 800 E structural trend. Chlorite, perhaps partially due to 
metamorphism (a 'retrograde effect), is n common alteration mineral 
in many environments. Metamorphic (greenstone facies) chlorite. 
has replaced much of ' what is considered secondary hydrothermal 
biotite in the potassic zone. 

'Uagnetite appears to be a hydrother~al]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 tile greenRtone is probably an intermediate 
hydrothermal effect with quartz-calcite-sulfide veining repre­
senting a later or final hydrothermal effect. 

Within the greenstones near Z-G02-RD and extending northeastward 
and' southwestward from Z-602-RD, a strong magnet i te content is 
apparent (see Z-602-RD d~ill log and the Ground Magnetic Map). 
Magri~tite conten·t in the above zone approaches 30% by volume. 
ThiR high magnetite zone (and deeper high pyrite zone) appears 
to be a skarn-type replacement in zenoliths or horsts of green­
stone caught in Lhe quartz monzonite porphyry at a plac.e 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. 

- 11 -

L 



" 

\ . 
. . ' 

Cnlcite, epidote, chlorite, and magnetite occur intcrRtitial to 
tlle pyrite grains and increase rapidly in volume inward or up­
hole from the strongest pyrite 7.one. This mineralizutjon forms 
banded replacements parallel the bedding ~n the greenstone. 

Perhaps the last hydrothermal effect is "Fe bearing green sil­
icate" vein swarms which obliquely cut earlier hydrothermal 
trends (see Alteration Map); These veins vary from 1/8 inch to 
several inchef 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 sili.cute" is a dense fine grained compact to radiating 
tourmaline (schorlite). 

Veins of quartz and sideritp., 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 o~:idiz(!d. , . 

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 minerali7.ation 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 monzonite 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% eu 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 
wi th very 'strong copper was cut in both Z-601-D and Z-606-RD 
drill holes. The vein in Z-60l-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 be~n 
substantiated by Homestake. Drilling intersected several inter­
vals of +100 feet that averaged 0.3% to O.5~ eu with 10 to 30 ppm 
~Io. Weak chalcocite is frequent inunediately below the zone of 
oxidation. Oxides of copper dominate near surface environments. 

jLead and zinc show only trace concentrations, as discussed else­
where, but based on outcrop, show zoning peripheral to the copper, 
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as di~cussed'undel LTERATJON. In grnnit~ or he west side and 
phyllite on the east, 6 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 ~enerally 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 
~f their in situ leach ore. Depth of the 400 holes range from 
50 tb 1,528 feet (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 underth(~ alluvium. 

HomestakedriJled 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 .. Drililogs are attached. 

MAPS AND OVERLAYS: 

The following maps are attached. 

Gcology ~lap : The geol<,gy map is tit 1 ed Reconnaissance Geology 
~lnp 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 j'oot intervals with inter­
spaced traverses and additional NE-SW traverses as deemed neces­
sary to obtain an overall alLeratjon 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 400 E and plunges;;: 300 NE, i. e., the hydrothermal column has 
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been tiltpd >600 southwestward or was Iorlll(~d jn a non-vertical 
manner. The outcrop pattern at Zonia could be produced by erosion 
of a non-symmetrical t elongated, pear-shaped envelope \\'i th the 
central axis untilted. Neither of these models is substantiated 

VI or weakened by llomcstal<e's drill data. Prior to metamorphism 
the envelope may llave 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 based on outcrop limnnites. The high sulfide 
pattern resembles an elongated horseshoe with the open end facing 
N 400 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 estimated from analysis of limonites. Cal­
ci te and pyrite frequ(~ntly occur mixnd with the siderite in many 
rocks, tllerefore, the author differentiated limonites after 
sideritic carbonates based on presence and textures of the iron 
oxides. 

Siderite was not Jormally identified; however, megascopically and 
petrographically it has typical siderite characteristics. Where 
unoxidizcd 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 areas, 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 contral area shows nnomalously high copper with va lues r~lll~ing ubo\"(\ 3, 000 ppm and anomalousl y low molybdenum values genernlly comparable to baclq:~ro\lnd intensities. Anoma­lous molybdenum occurs peripheral to the copper high and is closely confined to the high sulfide zone; Molybdenum values r~nge up to 100 ppm. The heavy or massive sulfide zones inter- · sected in Z-G02-RD arid Z-605-R contain background levels of molyb­denum. The lead geochemical daLa are very bland, Several one point le~d anomalies are seen in the southern areas. In the northeast half of the map the lead shows more uniform and slightly weaker values than in the southern areas. 

Protore Gradr Map: Prior to Homestake's drilling, .protore values in th( ' existing holes were estimated using total copper assays and s'parse notations of mineralogy on the previous drill logs. These estimations were plotted in plan and correlate very well ~ith the ~eochemical Copper Map. 

Drill Hole D('pths Map: Attached is a map that shows location and approximate (:epth 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 parnllel the regional trend were drawn using surface and drill hole data. In 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. Figur~ 2, above, illustrates the general attitudes of contacts and distribution of the various rock types. 

Three sets of profiles are presented: lithology, 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 surv( :y sho\\'s two narrow parallel northeast trending highs. A short h~gh occurs just to the west of the southern end of the pjt. A second high starts at Z-605-R, extends northeastward parallel the high sulfide zone to Z-602-RD, then continues north- I.: eastward as the high sulfide zone turns more northerly. Below 570 feet, hole Z-G02-RD contains up to :;0% magnetite in greenstone with strong chlorite and epidote alteratiort. 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 havp been used on the claim 
map. The first was skewed 450 east from north. 

AERIAL PHOTOGRAPHS: 

Aerial photographs wer·e 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 DJ\TING: 

Age dating of the quartz monzonite porphyry by whole-rock Rb-Sr 
isotopes bas 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) . 

EROSIO~, OXIDATION, LATERAL TRANSPORTATION, COPPER, 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 th~ 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 
represented a de! in ite volcanogenic massive suI f ide bearing l\" 1 " " " 
interface. In the present writing, this contact is definitely 
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 undetermfned tonna~(~ of +17c> eu was mined (" ... a fow hundred tons of hand-sorted orC' may have been produced. H
, USBM RI 4023, p.3). No records have been found that describe any of the copper miner~logy; only types of mill recbvery 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 rpport the Cuprite shaft mineralization is considered a product of uplift and E"rosion of a hydrothermally altered environ­ment in which sulfides of copper (chalcopyrite) underwent oxida­tion. leaching, lateral (and vertical) transportation, precipi­tation (probably as chDlcocite), and finally, oxidation in situ. ~lul t iple 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 stained 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 Copperopol is shaft area repre.sents an area of higher grade protore (!0.3% Cu) in monzonite, than a.t the Cuprite shaft, with or ·without enrichment. Oxide copper also dominates the copper mineralogy at the surface at Copperopolis with underlying chalco­pyrite. 

Ore pods consisting of transported strong oxide copper were en­countered during mining and in drilling in the pit . and in situ 2 leaching areas. These "ore pods" are mafic xenoliths that re-acted as acid consuming copper precipitating traps. The "ore . pods" range up to ten feet in width and ten's of feet in length ~ with d6pper grades commonly well above 2%. 

CONCLUSIONS: 

The Zonia deposit represents a long history of sedimentation .and multiple stages of intrusive activity with magmatic differenta­tion that produced increasingly more felsic intrusives with in­creasing time. The entire complex underwent hydrothermal altera­tion coupled wi-th 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 dissemi­nated copper deposit that is similar, in most hypogene and super­gene aspects, to the numerous Laramide porphyry copper deposits. 
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Thp strongly calcar llS ~('djnH'1l1Iry anu (':\1') i<' 'nnfic i~neou~ 

wall rocks reacted with thp hydtoth('rr:l~I) s.olutj,)n~ to produce 

skarn-type alteration. 

Du e toe r 'o s ion and s u pe r g f~ n e () x j d at i () n, 1 P Ct chi n g, t ran s po r tat ion , 

and enrichment of Gopper, severa] small hjgh 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 (±l,OOO 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 or skarn-type replace­

ment will continue to be elusive at Zonia. 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 zones with very high grade 

copper (see Z-60l-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 tons. 

3. Drilling deeper in hope of higher grade mineralization. 

Number 1. is not a viable Homestake target. The Silver Crown 1'1 

and Copper Crown mines 2 miles northeast are this type of mines. 

They have not made significant profits . 

• Number 2. has been shown (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 surfa.ce 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 

AttachmAnt 13, Alteration Cross Section) has been removed. The 

surface exposures represent "the best of Zonia". 

No evidence exists that would indicate a pre~ent 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 mi~eral-

ization 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 

arid, 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 
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has extracted approximately 7 million tons of oxide ores 

averaging about 0.6% copper. From these materials they have 

recovered approximately 23 million pounds of copper. A more 

complete history 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 of this 

agreement is included in another section of this text. 

Three hundreq and eighty two exploration holes have been 

drilled on the Zoniaclaims. Most of these are percussion 

or rotary holes and almost all of the holes were shallow 

explorations for oxide copper from -100 to 30~ 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") 

copper deposits of commercial size and grade. Phase I of 

Homestake's program, carried out from December, 1971 to 
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to May, 1972, has been directed toward resolution of specific 

drill targets below the oxide zones tested to date. This 

work has included detaile~ geologic mapping of the property, 

geochemical sampling, and assembly and plotting of all data on 

several sets of maps and both vertical an~orizontal 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 
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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. 

REFERENCES: 

The only generally available references on the Zonia deposit 

are the following u.s. Bureau of Mines publications: 

1. 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: 

1. 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 l324-C: Anderson et al, 1971. 
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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 Zonia 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 underground 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 

carried 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.S. 

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

., . 
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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 map 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 1957 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 

p~~perty after reaching the same conclusion as Miami Copper. 

The McAlester Fuel Company optioned the Zonia claims in 1964. 

Soon afterward Cominco optioned adjoining ground to 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 
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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 D~cember, 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 grade of 

materials 'on the heaps has been calculated fl;'om blast holes 

as 0.6% copper, but this may be from 10% to 15% too high. 

To date McAlester has produced 23 million pounds of cement 

copper, or approximately 30% of the copper content of the 

heaps. The rate of cement copper production 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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