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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: LONE STAR GROUP 

ALTERNATE NAMES: 
KENNECOTT SAFFORD 
KIRTLAND HILL GROUP 
CONSOLIDATED METALS MS 4590 
SPALDING 
LEAD HILL 
ANDERSON CLAIMS 
THE COPPER 
IRON KING 
MARAVILLA COPPER CO. 
LINDSEY CLAIMS 
BEAR CREEK 
LONE WOLF SHAFT 

GRAHAM COUNTY MILS NUMBER: 99 

LOCATION: TOWNSHIP 6 S RANGE 27 E SECTION 5 QUARTER C 
LATITUDE: N 32DEG 55MIN 27SEC LONGITUDE: W 109DEG 37MIN 24SEC 
TOPO MAP NAME: SAFFORD - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER OXIDE 
COPPER SULFIDE 
LEAD 
SILVER 
GOLD 
MOLYBDENUM 

BIBLIOGRAPHY: 
ADMMR LONE STAR GROUP FILE 
AZBM BULL. 180. MINERAL AND WATER RESOURCES 
OF AZ. 1969. P. 122 

ADMMR SLOOP PROJECT FILE 
ADMMR U FILE 
ADMMR LONE STAR GROUP COLVO FILE 
USGS CRIB DATA 
PAYDIRT DEC. 17, 1965 

CONTINUED ON NEXT PAGE 



CONTINUATION OF lONE..., ,AR GROUP 

ADMMR lONE STAR-ESPERANZA PROJECT FilE 
BlM AMC FilE 1724 
TillEY & HICHS, GEOLOGY FO THE PORPHYRY 
COPPER DEPOSITS 1966. P. 251 

UNPAT. CLAIMS EXTEND INTO SEC. 13, 18 OF 
T5S-R26E 



06/13/91 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: LONE STAR GROUP 

ALTERNATE NAMES: 
KENNECOTT SAFFORD 
KIRTLAND HILL GROUP 
CONSOLIDATED METALS MS 4590 
SPALDING 
LEAD HILL 
ANDERSON CLAIMS 
KNOTHE 
ROBERTS GOLD 
ROBERTS SILVER 
BOULDER PLUG CLAIMS 

GRAHAM COUNTY MILS NUMBER: 99 

LOCATION: TOWNSHIP 6 S RANGE 27 E SECTION 5 QUARTER C 
LATITUDE: N 32DEG 55MIN 27SEC LONGITUDE: W 109DEG 37MIN 24SEC 
TOPO MAP NAME: SAFFORD - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER OXIDE 
COPPER SULFIDE 
LEAD 
SILVER 
GOLD 
MOLYBDENUM 
SILVER 
GOLD 

BIBLIOGRAPHY: 
ADMMR LONE STAR GROUP FILE 
AZBM BULL. 180, MINERAL AND WATER RESOURCES 

OF AZ. 1969, P. 122 
ADMMR SLOOP PROJECT FILE 
ADMMR U FILE 
ADMMR LONE STAR GROUP COLVO FILE 
USGS CRIB DATA 
PAYDIRT DEC. 17, 1965 

CONTINUED ON NEXT PAGE 



CONTINUATION OF LONG TOM 

ADMMR LONG TOM MINE FILE 
WILSON, E.D., & OTHERS, AZ. LODE GOLD MINES 

AND GOLD MINING, AZBM BULL. 137, 1967, P.194 
ADMMR FILE 



LONE STAR GROUP 
KENNECOTT - SAFFORD PROJECT -- References 

SEE: MINING WORLD, May, 1960, p 88 
See: 1-ITNING itJORLD, August 1961, P 46 

" " July, 1962, P 43 
" " De c. 1 9 62, P 3 6 

ABM Bull. 180, p. 122 

Graham County MILS Index #99 

GRAHAM COUNTY 
LONE STAR DIST. 
T6S R27 E Sec. 14' 

S '~ \..I,: 

AKA: Kirtland Hill Group, Consoli-dated Metals H S 4590, Spalding, Lead Hill, 
The copper Iron King, maravilla copper co, lindsey and anderson claims, 
bear creek, clara, lone wolf shaft 

See: Map 1-1310-8 p. 3; Mineral Deposit Map of the Silver City 1° x 20 Quad., 
NM & AZ 

Safford 15 1 (included in file) 
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ARIZONA DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX, ARIZONA 

February 26, 19,8 

To the Owner or Operator of the Arizona Mining Property named below: 

V KIRTLAND HILL GROUP ~ "' GOLD SILVER COPPER LEAD 
(Property) (ore) 

We have an old listing of the above property which we would like to have 

brought up to date. 

Please fill out the enclosed Mine Owner's Report form with as complete detail 

as possible and attach copies of reporm, maps, assay returns, shipment returns 

or other data which you have not sent us before and which might interest a 

proepective buyer in looking at the property. 

FRANK P. KNIGHT, 
Director. 
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Ilnittb. 6tatts 6tnatt 

MEMORANDUM 

Dec. 26, 1942 

Dear Sam, 

This case will be referred to the Field 
engineers for study on the ground. 

13111 Broadgate 

DEPT. MINEP!\L GJ'f;~: ~"~ 
. '. 1:' .1 

P. 

r~- " ~ ' '''72 
,'-. ''! 

DEC 30 1942 

PHOLI'l ; . , . . Id r!!..-L , .. t ' • 0101 ~ I 

;' 

iHnittb 6tatt5 6tnatt 

MEMORANDUM 
Dec. 15 

The boys are not too stuok on the 
Fields application and Merrills is 

. weakened by the turndown on the B 

r 
(} 

loan which we had to then get reviewed. 

I would hate to file this case on 
top of the Fields case and ruin the 
deal. 

Merrill will stand a much better chance it 
the Fields application is approved as 
~ precedent. 

:it f 
S!tik Bill Broadgate 

" 
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The following are quotations from a Mine Report by Charles O. Parker, E. M. 
under date of Sept. 12, 1941, covering the reconnaissance of the Lone Star Mine of the 
Consolidated !'1etals Group by ~. Parker. 

Vi 
., The COnsolidated }:Stals Group of mining claims embraces, except for s orne few 

open areas, an entire possibleR~rlIng district. A ~stem of veins start in the Gila 
Mountains and extend roughly perpendicular to the range into the Gila River Valley and 
are easi~ found and traced for considerable distances. Practically all of the veins 
eXamined showed ev'idences of heavy mineralization and intensive oxidation. Copper oxide, 
silicate and carbonate were seen in nearly every exposure. Trenches, open pits and shafss 
have been dug to trace the various veina. Several shafts were sunk in an effort to pene
trate through the oxid~d zone into the sulfide zones. Except in isolated cases, sulfide 
ores have not been reached. Those reached were apparently in protedted portions of the 
veins, since oxides were invariably founqbeneath all such sulfide occurrences. The two 
deepest shafts in the district, the Clara:;' 565 ft. in depth, and the ij.,Lone IS tar , 485 ft. 
in depth, had not reached their objective of the sulfide zones before cessation of work. 
No work of consequence has been undertaken within the past twenty years. The work prior 
to that time was principally stock-promotion in nature. 

l'It is row opinion that the primar,y mineralization of many of the veins examined 
was principally copper-iron sulfides. The intensity of oxidation and extreme depth of 
the water table leads one to the conclusion that the bulk of the copper content o~iginal~ 
in the veins was leached and migrated downward in the veins to the water level. Undoubt
edly some gold and silver values will be obtained but these should be of seconda~ import
ance to the copper content. Because the vein filling and the oxidation products of the 
prim~ copper minerals are persistent over great distances along many of the veins, a 
secondary zone of enrichment as well as the prima~ sulfide zone should likewise be 
persistent. 

'I Inasmuch as the secondary enrichment and the primary ore zones have never been 
penetrated and in view of the apparent fact that the majority of the veins were originally 
high in coppe r mineral content, I feel that the expenditure of sufficient monies necessary 
to reach the objective of the primary ore zone in several of the more intensely mineralized 
veins is justilied. There are three points which should be developed to prove the district, 
i.e., the Lone star shaft, the Clara shaft, and the Kirtland shaft. 'llhe desirability 
of development is in the order named. I I 

*  
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and will wait government 
project. 

GWI Quarterly Report 4/1968 
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GRAHAM COUNTY 

(S loop Pro ject) , 
at atomic blast 

Mine visit. Kennecott Sloop project (3 rigs drilling). (Near Old Borton Mine) 
GWI WR 10/19/71 

Kennecott is active on their Lone Star project. GWI 4 ~ '72 

Mine visit to Kennecott's Safford project. New office & core storage near Safford 
Airport. Pete Dunn, resident geologist for Kennecott, is leaving to work for Quin
tana in Tucson. GWI WR 12/21/72 

Mine visit. Kennecott's Safford project office. (Linda Sandonato, Lab. Tech.) 
GWI WR 2 /20/73 

Mr. Sonive at Inspiration's assay office in Safford said Kennecott Copper Company 
was working at its Lone Star mine and that guards would admit no one without a 
prior appointment. VBD WR 4/22/75 

RRB WR 5/20/88: Visited the Lone Star Mine (file) formerly owned by Kennecott, 
now by Phelps Dodge. Found locked gate and Phelps Dodge sign in Sec 7, T6S 
R27E. See photo in file. O~PO~\\ U AUt: Hc P Ffl4M fq)1 i-1r b Ij I,;' j~<.. $ 
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SUInInary: 

Phelps Dodge Corporation, a mining company, has 
submitted a Mining Plan of Operation to BLM which 
outlines their intended use of public lands adjacent to 
their mining properties near Safford, Arizona. As an 
alternative of the Mining Plan of Operation, Phelps 
Dodge has proposed a land exchange in which Phelps 
Dodge would acquire approximately 15,000 acres of 
public lands (selected land) adjacent to their existing 
Dos Pobres, San Juan, and Lone Star properties located 
near Safford. In exchange, BLM would acquire 
approximately 3,000 acres of privately held land 
(offered land) occurring in four parcels located in 
Graham, Cochise, Santa Cruz and Pima counties. 

Bac"L:ground: 

Phelps Dodge Mining Company, the mining and metals 
division of Phelps Dodge Corporation, is one of the 
world's largest producers of copper and continuous-cast 
rod. In the United States, Phelps Dodge Mining 
Company operates three open-pit copper mines, three 
concentrators, three solution extraction/electrowinning 
plants and two smelters. 

Phelps Dodge is seeking to utilize and consolidate its 
land holdings within and adjacent to their existing Dos 
Pobres, San Juan and Lone Star properties. Phelps 
Dodge intends to use a portion of the selected land to 
support and expand mining-related operations, with the 
remainder used for site security and environmental 
buffers. Through the exchange, BLM has the 
opportunity to acquire lands containing important 
natural resources and other values which would meet 
desired management-objectives. 

The proposed exchange is consistent with BLM's 
Safford District Resource Management Plan (RMP), 
which identifies the selected lands for potential 
disposal. The offered lands are located within three 
Long-Term Management Areas (LTMAs) identified by 

the RMP. 

August 1996 

BLM will prepare an Environmental Impact Statement 
(EIS) to analyze the mining plan of operation and the 
exchange alternative. Also included in the EIS study, 
will be an application under the Clean Water Act for a 

Section 404 permit. 

Current Status: 

Three public open house meetings will be held during 
September 1996, in Safford, Phoenix, and Tucson to 
provide information to the public concerning the 
proposed mining plan of operation and exchange. A 
Draft Environmental Impact Statement will be 
published in April 1997. The Final EIS will be 
prepared and distributed to the public in November 1, 
1997. A Record of Decision wiil be published in 
January 1998. 

BLM Position: 

BLM has authority to approve the proposed land 
exchange under Section 206 of the Federal Land Policy 
Management Act of 1976, after considering whether 
the exchange will 1) provide the opportunity to achieve 
better management of federal lands; 2) meet the needs 
of state and local residents and their economies; and 3) 
secure important objectives, including but not limited 
to, protection of fish and wildlife habitats, cultural 
resources, watersheds, and wilderness and aesthetic 
values. After careful analysis and consideration, which 
includes the preparation of an EIS, the BLM will be in 
a position to finalize its decision. 

Contact: 

Carol Kershaw, BLM Arizona State Office 
602/650-0235 

Denise Meridith, BLM Arizona State Director 

602/650-0500 

c: 



Mine 

District 

D ,EPARTMENT OF MINERAL RESOURCES 

Kennecott Safford Project 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Feb. 5, 1963 

Lone Star District, Graham Co. Engineer Axel L. Johnson 

• 

Subject: Field Engineers Report. Information from Annan Cook. 

References Report of Dec. 5, 1962 and previous reports. 

Present I''Iining Activity 

I 

Smi th are nOvI writing the 
they will be working. 

Underground diamond drilling was completed in December. 
Diamond driililing from surface was completed in December. 
Surveying and mapping has been completed. 
6 engineers and geologists, including Annan Cook and Sam 

'final reports'. I',:r. Cook says he does not know how long 

Active Mine List Oct. 1963 - 4 men 



Mine 

DEPARTMENT OF MINE'RAL RESOURCES 

Kennecott Safford Project 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Dec. 5, 1962 

District Lone Star District, Graham Co. Engineer Axel L. Johnson 

SubjeCt: Field Engineers Report. Information from Sam'Smith. 

References Report of Oct. 3, 1962 and previous reports. 

Present ltining Activity 
(1) Diamond drilling underground by Boyles Bros. on contract. 3 drills 

were operating until a short time ago. Now, only 1 drill is operating, and they 
expect to finish up about next Friday, Dec. 7. 

(2) Diamond drilling on surface by Boyles Bros. on contract. 3 drills 
were operating until a short time ago. Now, only 1 drill is operating, and they 
expect to finish up about Friday, Dec. 14. 

25 men are employed with Kermecott Copper Corp. at present. lvlost of these 
will be laid off shortly after the drilling program is finished, and some time before 
the first of the year. A skeleton crew, consisting of ~IT. Cook, 11r. Smith, and a 
few engineers and draftsmen will be kept on office work. 

FutuDe Plans fIT. Smith reports that there are no plans for next years operations. 
He intimated that some work will be done to take care of the next years assessment 
work (this year's has been done). This will not have to be done before 1964. 



Mine 

DEPARTMENT OF ,MINERAL rtESOURCES 

l Kennecott Safford Project 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Oct. 3, 1962 

District Lone Star Distridt, Graham Co. Engineer Axel L. Johnson 
I 

Subject: Field Engineers Report. Information from Annan Cook. 

References Report of April 4, ],962, and previous reports. 

Present Mir~ng Activity 
(1) Diamond drilling underground by Boyles Bros. on contract, with 3 

diamond drills operating. 
(2) Diamond drilling on surface by Boyles Bros. on contract, with 3 

diamond drills operating. 
(3) Diamond drilling on surface by Safford Drilling Co. on contract, 

with 1 diamond drill operating. 

25 men are now employed with the Kennecott Copper 'eorp, including both 
mine and office workers • 

.. Annan Cook, Resident Geologist in charge of operations. 
, Sam Smith, Mining Engineer 
/ Morris Carter, Surface and Underground Foreman. 

- ___ ....... __ . _____ ... _____ .. _. __ _ . ___ ........ __ . ... . _. _____ ._ ... _ ._ ... ___ ...... ___ ... .. _ .... _ ._ .... _. __ .. . . _ ._ ...... ···· •• ···- .0 · .. · · . .. _____ .. 
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DEPARTMENT OF MINE:RAL RESOURcEs 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine '; Kennecott Safford Project Date April 4, 1962 

District Lone Star District, Graham Co. Engineer .Axe 1 L. Johns on 

Subject: Field Engineers Report. Information from Annan" Cook. 

References: Report of Feb. 7, 1962 and previous. 

Present Mining Activity: (1) Diamond drilling underground by Boyles Bros. on contract 
with 3 diamond drills operating. 

2 
(2) Diamond drilling on surface by Boyles Bros. on contract with!diamond drills oper
ating. 

\ 

21 men employed by Kennecott Copper Corp., 13 of these being at the mine and 8 in the 
office. 

Review of Operations: The underground diamond drilling is done from the drill stations 
on the 3900 ft. level of the mine. See Feb. 7, 1962 report - Item (3). 

The pilot leaching plant was operated for experimental purposes until about one week 
ago, when the experimental tests were completed. See Feb. 7, 1962 report - Item (4). 

~ 

Research work on above leaching tests is now being done at Research Center, Western 
Mines Division, Kennecott ~ Copper Corp., Salt Lake City, Utah. A report on this work 
is expected to be submitted in from 6 to 8 weeks. 

Proposed Plans: }/fJT. Cook stated, quoting from Kennecott Corp. annual report, t1there 
are no plans to bring Safford into production in the inunediate future. It 



Mine 

DEPARTMENT OF MINE:RAL kESOURCES 

Kennecott Safford Project 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Feb. 7, 1962 

District Lone Star Dmstrict, Graham Co. Engineer Axel L. Johnson 

Subject: Field Engineers Report. Information from Sam Smith 

References Report of Dec. 6, 1962 and previous 

Present Mining Activity (1) Diamond drilling underground by Boyles Bros. on contract, 
with 2 diamond drills operating. 

(2) Pilot leaching plant operated by Kennecott Copper Corp. 
16 men employed with Kennecott Corp. 
11 men employed with Boyles Bros. 

Review of Reoent Operations 
(1) The 2 drifts on the 3900 ft. level (1,o' to the NE and 750 ' to the SW) 

from the 39001 cross cut have now been completed. 
(2) 7 drill stations on the side of these drifts have also been completed. 
(3) Boyles Bros. are diamond drilling on contract from these drill stations, 

with 2 diamond drills operating. All drilling is done from the 3900 f~. level. 
A minimum of 4 holes are drilled from each station, with, sometimes.,) additional holes, as 
determined by geologic interpretations. The holes are, generally) drilled at an angle 
of 45 degrees, either up or down. Wire line drilling is being used. The~ depth of the 
holes vary from 400' to 1,0001 , and, generally:., started with NX cere, and finished with 

EX core. Drilling is expected to oontinue for the balance of the year. 
(4) The pilot leaching plant, constructed last fall, and operated since 

the last part of November, is being operated, for experimental purposes. Each day, 
. one ton of ore is added to one of the units for leaching. Sulphuric acid is run through 

the ore for 7 days,and water is run through for 5 days, 12 days completing the cyile. 
Mr. Snnith reports that the ore stockpiled in 6 ton piles is now being blended, making 
composite samples for test leaching. He expects that their experiments will be finished 
in about 2 months, after which the plant will be shut down. 

Proposed Plans Mr. Smith stated that they have plans for doing development drilling 
from the surface in the near future. 



Not for publication 'J 

Dl:.rARTMENT OF MINERAL '::SOUh._ES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine I Kennecott Safford Proj ect Date tact. 4, 1961 

District Lone Star District, Graham Co. Engineer Axel L. Johnson 

Subject: Field Engineers Report. Informat ion from Sam 8mi th and Whalen Brown. 

References Report June 8, 1961 

Present Mining Activity (1) Driving ltt0g;~ NE & SW on the 3900 ft. level, this 
work being done by Boyles Bros. on contract. dr0ft 

(2) Diamond drilling from the ~ on the 3900 ft. 
level. 2 diamond drill rigs operating. 

(3) Construction of a pilot leaching plant, this work being 
done by Kennecott, with the assistance of sub-contractors. 

15 men working for Kennecott, and 21 men working for Boyles 
Bros. 

Review of Recent Operations (1) The cross cuts on the 3900 ft. level (100 ft. SE and 
1500 ft. m~ of the shaft)were finished about Sept. 1. Drifting both NE & SW from 
the 1500 ft. cross cut was then started. Both these drifts are now in about 350 ft. 
each, and these drifts will be driven ahead to a distance of about 750 ft. each. 
A Gardner Denver mucking machine is used, which mucks the ore into mine cars, these 
cars being trammed to the shaft and dumped into a slusher trench, from which the ore 
is slushed into the shaft loading pocket. Both drifts are driven ahead Simultaneously. 
This work is done on contract to the Boyles Bros. Drilling Co. 

(2) The company is now diamond drilling from diamond drill 
stations along these drifts. This work was started about one month ago, and 2 dfuarnond 
drill holes have been put down to date. One of these holes was drilled horizontally, 
and the other one went down at about an angle of 45 deg. The remainder of the holes to 
be drilled will be drilled at 45 degree angle, and will be drilled through the ore body 
for an estimated distance of 700 ft. on the inclineo Two diamond drill rigs are oper
ating at the present time. 

(3) Company is now constructing a pilot leaching plant 
at a location about 1/2 mile to the east of the mine shaft. This work is done by 
Kennecott personnel, with the assistance of sub-contractors. The work was started on 
about Sept. 1, and the plant is expected to be finished about Oct. 15. 

Capacity of the plant will be one ton of ore per 24 hours. 
The plant consists principally of the following: 
(a) 12 metal columns, each l6n dia. x 161 in height, with insides rubber lined. 

These will hold about 1 ton of ore each. The ore will be le~ched in these columns, 
sulphuric acid being run through from the top for 6 days, and water being run through 
from the top for another 6 days --- 12 days completing the cycle. 

(b) 12 acid storage tanks, mounted above the top of t he 12 columns, and supply
ing and feeding acid for the operation. 

(6) 12 solution tanks, each 4 ft. in dia. x 30n high, made of concrete and 
painted with acid proof compound. The solutions from the 12 columns,in which the ore 
is leached, drains into these tanks, one tank being provided f~r each column. 

(d) An electrolytic precipitation plant (This had not been installed at time 
of engineer's visit). The solutions will be pumped from the 12 solution tanks into 
the precipitation plant, and precipitated electrolytically. 

Operation will be as follows: 
Each day, one ton of ore will be taken from each 6 ton pile of ore now stock

piled a short distance f rom the plant, and one of the leaching columns will be filled 
with this ore. At the end of 12 days, all of the columns will have been filled. 
~~Kgl£i~mday, the f~rst C9lurnn that was filled, will be emptied of the waste material, 

and ref~llea ~th another ton of ore, repeating the cycle of operations. 
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DEPARTMENT OF MINE'RAL h.'::SOURCES 

, Kennecott Safford Project 

STATE OF ~R)ZONA 

FIELD ENGINEERS REPORT 

Date 

Lone Star District, Graham Co. Engineer 

Dec. 6, 1961 

Axel L. Johnson 

Subject: Field Engineers Report. Information from Sam Smith 

References: Report of Oct. 4, 1961 

Present Mining Activity: (1) Drifting NE & Svl on the 3900 ft. level and excavating 
for drill stations by Boyles Bros. on contract. 

(2) Diamond drilling on contract by BOJTles Bros. with 2 
diamond drills operating. 

(3) Pilot leaching plant operated by Kennecott Copper Co. 
15 men working for Kennecott Copper Co. 

Review of Recent Operations: 
(1) The two drifts on the 3900 ft. level are now nearing 

completion to a length of 750 ft. NE & SW of the 3900 ft. crosscut. 
7 drill stations were excavated on the sides of these 

drifts to facilitate diamond drilling operations. Each of these drill stations 
are 8' wide and 25 ft. long. They are also nearing completion. 

(2) Boyles Bros. are doing diamond drilling on contract 
from these drill stations with 2 diamond drills operating. A minimum of 4 drill holes 
are being drilled from each station, with possibly additional holes to be added as 
determined by the results obtained. 

(3) Construction of the pilot leaching plant was completed 
about two weeks ago, and is now operating. r~. Smith reports a successful operation, 
but states that some adjustments may be necessary,and that a longer leaching time 
might be required from that originally planned. 

Proposed Plans: ~~. Smith stated that they have at present no plans for additional 
mine development. 



Not for publicatio~ 

,D~PARTMENTO_F MINERAL nESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine ~ Kennecott Safford Proj ect Date 

District Lone Star District, Graham Co. Engineer 

Subject: Field Engineers Report. Information from Annan ' Cook, Geologist in charge. 

References ' Reports of Apr. 5, 1961, Feb. 8, 1961, and previous reports. 

Location About 15 miles NE of Safford. Starting from Hwy. # 70 at 8th Ave. and 5th 
St., Safford, take road north for a distance of 1 1/2 miles. Turn right (east) and drive 
4 miles on the Air Port road. Turn left at Kennecott Shaft sign and drive for 9 miles 
on unpaved road. 

Owner s and Operators ! Kennecott Copper Corp., Rte. # 1, Box 30, Safford, Ariz. 
' Annan Cook, Resident Geologist in charge. Sarrl'Smith, Mining Engr. 

Principal Minerals Copper 

Present Mining Activity Driving cross cut into the ore body by Boyles Bros. Drilling Co. 
on contract. Drilling for water by Boyles Bros. on contract. Operation of sampling 
plant by Kennecott Copper Corp. 19 men working for Boyles Bros, and 12 men working for 
Kennecott. 

Geology See report of Oct. 6, 1960. 

Milling Facilities A sampling plant has been constructed and is now in operation. 
A pilot leaching plant is scheduled for construction soon. 

Reviewof' Current Operations Boyles Bros. was awarded the contract for the underground 
development consisting of drifting and cross cuttmg on the 3900 ft. level, and , this work 
was started on April 6. This contract calls for 1600 ft. of cross cutting (100 ft. SE 
and 1500 ft. NW of the shaft), and either 1,000 ft. or 2,000 ft. of drifting in the ore 
body, starting from the NW end of the cross cut, and extending from 500 ft. to 1,000 ft. 
each way. (NE and SW). 

The cross cut to the NW of t he shaft is now reported to be in about 600 ft. 
3 shifts are being worked and the cross cut is being advanced at a rate of about 2'4 ft. per 
df:y. A Gardner Denver mucking machine is ueed, which mucks the ore and rock into mine 
cars, which are then trammed to wi thin 20 ft. of the shaft, and ' dumped into a slusher 
trench, which is adj acent to the shaft. From the slusher trench, the ore and rock is 
slushed into the shaft loading pocket, from where it is hoisted by the skip. 

A sampling plant has been constructed near the shaft during the past tw months, 
and this started operating 4 days ago. .All the ore obtained from the underground devel
opment is run througM this sampling plant. The material. is first crushed to one inch 
by means of a jaw crusher, and then passed through a Primary Sampler. From the Primary 
Sampler, 95 % of the material is sent to a 20 ton storage bin, from ~ere it is later 
transported by trucks to a leaching pile to be stored for future leaching. The remaining 
5 % of the material is passed through rolls, and then run through. a Secondary Sampler. 
From this Secondary Sampler, 80 % of the material is sent to a 20 ton storage bin, where 
it will later be transferred to trucks and transported to the pilot leaching plant. 
The remaining 20 % is passed through another Secondary Sampler, then ground to - 10 mesh, 
and then sent through~ a riffle splitter. The riffle splitter takes out daily 25# 
amenability samples, Which are sent to the Kennecott Copper Corp.'s Research Center at 
Salt Lake City for testing, and also takes out samples for assaying. (See Flow Sheet) 

Boyles Bros. has also been drilling for water at a location near the Air Port. 
2 holes have been drilled to a depth sf about 2,000 ft., and a 3rd. one is now being drillec 
Water developed to date is reported to be hot and salty, & possibly not suitable for leachiI 
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Not for pub1icatiP --, _ 

t 

DEPARTMENT OF MINERAL rtESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 
./ 

Mine Kennecott Safford Project Date 
A,p'; . 
~. 5~ 1961 

District Lone Star ~istridt, Graham County Engineer Axel L. Johnson 
" 

Subject: Present Status. Information from Annan Cook and personal visit. 

References Report of Feb. 8, 1961 and previous reports. 

Present Mining Activity Installation of ore skip and shaft dumping arrangement by 
Boyles Bros. Drilling Co., who has the contract for the underground development. 

The shaft was completed to a depth of 804 ft. on March 29. 
Boyles Bros. were given a contract for the underground development consisting 

of drifting and cross cutting on the 3900 ).'t. level, and this work will commence tomorrow, 
lI1arch 6. -: () f ' ~" -'. ' -" "'-' 

This contract calls for 1600 ft. of crosscutting (100 ft. SE and 1500 ft. NW of the 
shaft},and either 1,000 ft. or 2,000 ft. of drifting in the ore body, starting from the 
NW end of the crosscut, and extending 500 or 1,000 ft. to the NE and SW from this point. 



DEPARTMEblT OF MINERAL __ ~SOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Kennecott Safford Project Date Feb. 8, 1961 

District Lone Star District, Graham County Engineer .Axel L. Johnson 

Subject: Present Status. Information from Annan Cook. 

References Report 0 f Dec. 6, 1960 and previous reports. 

Prese;nt Mining Activity Shaft sinking on contract to Boyles Bros Drilling Co. 
(BOb Williams, Supt.), with operations on a 3 shift basis. 17 men working for 
Boyles Bros. 6 men ~rking for Kennecott Copper Co. full time, and, in addition 2 
students from Eastern Arizona Junior College working part time. 

Mr. Cook reports that the shaft is now down to a depth of 
500 ft. (ultimate depth 795 ft.) Progress has been 370 ft. in 2 months. 

Mr. Cook also reports that the company has called for separate 
bids on the development work, which will be started after -the shaft is completed. 
Development of the 3900 ft. level (754 ft. below the collar), including drifting, cross 
cutting and raising, is first on the development program. 



· DEPARTMENT OF MINERAL a-<ESOURCES 

Mine '; Kennecott Safford Project 
(formerlY'Lone Star) 

District Lone Star District, Graham Co. 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date De cember 7, 1960 

Engineer Axel L. Johnson 

Subject: Field Engineers Report. Information from Annan Cook. 

References: (1) Report of Oct. 6, 1960. 
(2) Report of Lone Star Mine under date of Nov. 5, 1959 and previous 

reports of the Lone Star. 
(3) Mining World - June 1959 - page 29. 

Present Mining Activity: Shaft sinking under contract to Boyles Bros. Drilling Co. 
(Bob Williams,Supt.) Operations now on a 3 shift basis. 17 men working for Boyles Bros. 
6 men working for Kennecott Copper Co., and in addition 2 students from Eastern Arizona 
Junior College are doing part time work. 

Present Operations: The shaft is now down to a depth of 130 ft. The rate of progress 
is now down to a depth of 130 ft. The rate of progress is now approximately 10 ft. per 
day. The drilling is done with 2 Ingersoll Rand jack hammers, the holes being drilled 
to a depth of 6 to 7 ft. Only 40 minutes are required for drilling a round. 

Many different kinds of eJq)losives have been tried out, and some experiments have 
been made with ammonium nitrate. Round breaks to a depth of 4' to 5', and the mucking 
is done with a Cr,yderman mucking machine. 

The shaft is timbered with conventional mine timber and laggingo 
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.. DEPARTMENT .. OF MINERAL ... a::SOURCES 
STATE OF ,6.RIZONA 

FIELD ENGINEERS REPORT 

r 
Mine I Kennecott Safford Project (see Lone Date Oc to ber 6, 1960 

Star ~~ne for previous reports) 
District Lone Star District, Graham Co. Engineer Axel L. Johnson 

Subject: Field Engineers Report. Information from Annan Cook and Sam Smith. 

References: (1) Report of Lone Star l'line under date of Nov. 5, 1959 and previous reports 
on the Lone Star. 

(2) I'tining ~Jorld - June 1959 - page 29. 

Location: About 15 miles NE of Safford. 

Owners & • Kennecott Copper Corp.; Rte #1, Box 30, Safford, Arizonao 

Operators: ; Annan Cook, Resident Geologist (in charge) 
* Sam Srni th, Vlining Engineer 

Principal Mineral: l Copper 

Present Hining Activity: Shaft sinking under contract to Boyles Bros. Drilling Coo 
10 men working - 1 shift. 

Geology & ~ineralization: Annan Cook stated that about 3/4 of the ore is oxidized or 
partly oxidized, the oxides being chrysocolla and brochantite. The sulphides are 
mostly chalcopyrite, with a small amount of bornite, and chalcocite mixed with oxidized 
minerals in the upper ore horizons. The company is considering the installation of a 
pilot leaching plant some time next year for the purpose of making leaching tests and 
experiments. 

The log of the shaft was given by Annan Cook as follows: 

0-240 1 - Intermediate volcanics, consisting of andesites and 
conglomerates. Not mineralized. 

240'-795' - Older volcanics, consisting of and.esites and latites. 
lIJineralized in most localities, but have been leached out 
at the shaft location. 

795' - Bottom of the shaft, according to present plans. 

Ore Values: Said to average less than 1.0% copper by other informants. 

Ore in Sight & Probable: Said to be more than 100,000,000 tons by other informants. 

Review of Recent Operations: Diamond drilling on contract by Boyles Bros. Drilling Co. 
was finished last June. 

Road building of access roads to the new shaft location on contract to David 
Holladay was finished in Septembero 

A contract was let for the shaft sinking to Boyles Bros. Drilling Co., and the shaft 
work was started on Sept. 27. This contract includes the construction of the necessary 
buildings and other structures required for the shaft sinking and future developmento 
This is a development shaft, sunk for the purpose of facilitating additional exploration 
and development. 

The shaft is located on the east slope, a short distance east of the surmnit of the 
range of mountains (Gila Mts.) crossing the Kennecott property. The elevation of the 
collar of the shaft is 4654 ft. 

The shaft will be a 2 compartment with inside dimensions of 91 -2rt x 5'-6". The 
hoisting compartment will be 5'-6 11 x 51 -oTt inside measurements and the manway compartment 



Kennecott Safford Project (continued) 

will be 5'-6n x 31 -6 n inside o 

The shaft v.Till be 795 ft. deep, with a station cut for one level, the 3900 ft. level, 
at a distance of 754 ft. below the collar. This allows for a 41' sump below the 3900 ft. 
level. The shaft may eventually be sunk deeper, and additional levels added o Shaft 
vIill be concreted down to solid rock and then timbered o The shaft is now down to a depth 
of about 20 ft. At present a clam shell bucket is used for mucking, but after the shaft 
gets down to a depth of 60 f t., a. Cryderman mucking machine will be installed, and oper
ations will be on a 3 shift basis o 

Another contract will be let for the development of the 3900 ft. level, which will 
include drifting, crosscutting and raising. 

Future Plans: 1'1lr. Cook sta.ted that he expects that the property will have to be operated 
by underground methods on account of the high stripping ratio o The overburden averages 
approximately 600 fto in depth, varying from about 400 ft. to 800 fto 

As remarked above the company is considering the installation of a pilot leaching 
plant some time next year for making leaching experiments o 



r)"EPARTMENT OF MINERAL 
... 

. "::SOURCES 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Lone Star Mine Date November 5, 1959 

District Lone Star District, Graham Co. Engineer Axel L. Johnson 

Subject: Field Engineers Report. Information from Sam Smith & Annan Cook. 

References: ~eport of July 2, 19590 

Location: About 10 miles NE of Safford. 

Owners: ' Kennecott Copper Corpo 
~ Sam Smith, Mining Engineer, in charge of operations. 

" Annan Cook, Resident Geologist 

The Bear Creek rlining Coo, after conpleting the purchase of the property this 

spring, turned it over to the parent company for long range development work, this 

transfer being made as of July 1, 1959. 

Principal Minerals: Copper 

Present Activity: Diamond drilling on contract to Boyles Bros o Drilling Co., who are 

now drilling with 2 diamond drills and 1 rotary drill. }fr'. 3mi th classifie s this as 

development drilling, stating that the exPloration drilling was completed by Bear 

Creek l1inin g Co. prior to Jan. 1, 1959. 
Geological field work, mapping and estimating is also being done by 5 engineers and 

geologists of the Kennecott Copper Corp. Offices of the company are located in the old 

dairy building at the road Y, about 107 miles N of Safford. 

Proposed Plans: According to Mr. Smith and Mr. Cook, no definite plans for shaft 

sinking or the driving of adits have been made as yeto 



DEPARTMENT OF MINERAL L .. SOURCES 

Mine I Lone Star Mine 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

District Lone Star District, Graham Co. Engineer 

Subject: Field Engineer's Report. Information from Sam Smith. 

July 2, 1959 

Axel L. Johnson 

References: Report of Jan. 8, 1959 and several previous reports. 

Location: About 10 miles NE of Safford. 

Owners: i Kennecott Copper Corp. 
; Sam Smith, Mining Engineer in charge of operations. 

( Annan Cook, Resident Geologist 

The' Bear Creek Mining Co., after completing the purchase of the property this spring, 

turned it over to the parent company for long range development work, this transfer 

being made as of July 1, 1959. 

Principal Minerals: ' Copper 
, 

Present Activity: Diamond drilling on contract to Boyles Bros. Drilling Co. 2 diamond 

drill rigs are workirig 2 shifts, 6 days per week. According to Mr. Smi th, this drilling 

is done for a dual purpose of assessment work and additional exploration 'Work. Ad

ditional geological field work and mapping will also be done. Mr. Smith states that the 

company has acquired the old dairy building north of Safford, which will be used for an 

office~ 



DEPARTMENT OF MINERAL .. ESOURC!;:S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

v '" 
Mine Lone Star 1>'line Date Jan. 8, 1959 

District Lone Star District, Graham Co. Engineer Axel L. Johnson 
/---

Subject: Field Engineer t s Report. Information from Albert Spalding. No visi to 

References: Report of April 3, 1957 et ale 

IJocation: About 10 miles l\TE of Safford. 

Owners: Lone Star ,Consolidated Copper Coo and several other owners. 

Status: Albert Spalding states that the Bear C~ek 1"lining Co. has finished their dialnond 
drilling and exploration work on this property, have moved out of their Safford offices, 
and are moving all their equipment to Tucson o 

~~. Spalding states that the Bear Creek Mining Co. is still making monthly pay
ments on their option to purchase o 
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DEPARTMENT OF MINERAL 1 ~SOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Lone Star Mine .; Date November 6, 1958 

District Lone Star, Graham County Engineer 

/ 
Axel L. Johnson 

Subject: Present status. Information from Albert , Spalding, Safford, Arizona. 

Location: About 10 miles NE of Safford. 
I 

Owner: Lone Star Consolidated Copper Company and several other owners. 

Option to Purchase: Bear Cr~ek Mining Company, 516 3rd Ave., Safford, Arizona. 

Principal Mineral: Copper ore. 

Present Mining Activity: Mr. , $.palding reports that no exploration work is being conducted 
on the property at the present time. Presumably all the drilling exploration has now 
been completed. 
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DEPARTMENT OF MINERAL R ·OURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Lone Star Mine Date Apr. 3, 1957 and previous. 

District Lore Star Mi~ng Dist., Graham Co. Engineer Axel L. Johnson 
yt''' 

Subject: Field Engineers Report. Information from Albert Spalding, et al., and personal 
visits to the property on April 5, Sept. 13, and Oct. 4, 1956, and on April 3, 1957. 

Location: About 10 miles NE of Safford. On the south end of the Bila 11t. range. 

Number of Claims: An estimated 250 claims reported to be under option to or located 
by Bear Creek Mining Co. ' 30 claims in the Lone Star C~solidated Copper Co. Group. 

/ 88 claims in another group (as reported,but not confirmed). 
66 claims in a third group (as reported, but#,"not confirmed). 
A large number of claims staked out by Bear~ Creek Mining Co., some 
of which are on State land.. (7 claims patented. (possibly a few more) 

Owners: (1) Lone Star Consolidated i"Copper Co., owned by"AJbert Spaulding, }:Paul 
l1errill, et ale V "-

(2) Relocation of old mining claims by Leslie v-Jest, et ale 
(3) Several other owners. 

Option to Purchase: Option to purchas1r_was ~eported as having been acquired by the 
Bear Creek Mining Co., a subsidiary of Kennecott Copper Corp. on Harch 3, 1956. 
Bear Creek }tining Co. has a main office at 7~9 E. C~p~er, Tucson, Ariz. 
They also have an office in Safford, Ariz. Raymond J11obinson is the Manager. 

I · , 
Principal Minerals: Copper ores. Some lead and silver also reported. 

Present ]'\1ining Activity: Exploration work by the Bear Creek }tining Co. 
The following work has been done to date: 
(1) Bear Creek Mining Co. have done geological reconnaissance and have 

located additional claims. 

roads. 

(2) Robert Lenon, Patagonia has been surveying and mapping the property. 
(3) Tate Mining and Contracting Co., Tucson, location work and building 

(4) 
(5) 

n If ff tt tt It, shaft rehabilitation work. 
Alfred Claridge, Safford, Ariz., building access roads. 

(6) McClintock Drilling Co. has been diamond drilling the property, using 
11X (2 1/2 inch core). Drilling was started in July, 1956 on the claims under option 
from the Lone Star Mining Co. and others. This diamond drilling is still continuing, 
according to last reports. 

(7) White Mountain Drilling Co. did considerable drilling, using two rotary 
drills and making 5 1/4 inch diameter drill holes. The rotary drills were used for 
drilling from the surface down to a point where it was required to take samples. 
From that point on, the remainder of the hole was drilled with a diamond drill. 

Geology and Mineralization: See reports on Lone Star Mine for Jan. 7 & March 6, 1953. 
Past History and Production: tt 11 " t1 n If tt fI It It fI n 

Old Mine Workings & Condition: It tt It n II II It n " It If It 



'DEPARTMENT OF MINERAL R OURC~S 
STATE OF ARIZONA 

Not for publication FIELD ENGINEERS REPORT 

Mine Lone Star Mine v ," Date June 6, 1957 

District Lone Star Mining District, Graham Co. Engineer Axel L. Johnson 

Subject: Additional Information. Information from F. E. Sainsbury, Supt. Boyle Bros. Drilling 
Tel. Phoenix Crestwood 7-3273 Co. 

References Report of April 3, 1957 . 

Chamges and Additions from report of April 3, 1957. 

Present Mining 1ctivity 
(1) to (5) inclusive ------- same. 
(6) McClintock Drilling Co. now diamond drilling using 4 diaJOOlld , d~lls. One more 
drill rig may be added. Deepest hole now reported as being 2366 ·ft. deep, and still 
going down. (One drill rig on the west side and 3 on the east side of the project.) 
(7 ) White Mountain Drilling Co • . pulled out some time ago. ReaGon given was tha t they 
could not make any money on the . contract which they had with Belr Creek Mining Co. 
(8) Boyles Bros. Drilling Co., 1321 So. Main St., Salt Lake City, Utah, now drilling 
at the property, using 1 rotary drill and 2 diamnd drills;. The rotary drill is used 
for drilling from the surface downto.:a point where it is required to get cores and 
take samples. Generally, the : rotary drill is used for going th~ugh the 200 ft. to 
800 ft. (aver. 400 ft.) of basa~~~,capping covering the east p~rtofthe Bear Creek holdings4 
The diamnd drills are used to ··fim.sh , the hole from the point where drill cores and 

-samples are re9lired to the bo~tc?~ 9£ . the hole. The deepest hole , drilled by Boyles Bros. 
is now down to a depth of 1800 f ·t. '. " 
(9) ' Ahelic9pter is now being used for the transportation of Bear Creek Mining Co. 
engineers and geologists. , 
(10) No results of the exploration are available. It has been reported, however, that 
the Gold content found is far above expectations. 
(11) Bear Creek Mining~o. is reported to have made an option to purchase several mining 
claims owned by Harold -.nmer, and reported '00 be located near the Safford Air Port. 
Mr. Elmer has, as yet, not been' interviewed for a verification of the report. His 
address: is Box 836, Clifton, Ariz. 



DEPARTMENT OF MINERAL. RESOURCES 
. State of Arizona . 

MINE OWNER'S REPORT 

Date ...... Mar.c.h. .. 6., ... 19.53 .... .. ... .... .. ....... .. ........ . 

1. Mine: ... Lone .. .star ... V.d.ne ... ~."!":~ ••• ConsQlid~ted .. Metals .. Group .. t .......................... .. ... ·· ····· ······· ·· ····· ...... .......... . 
2. Location: Sec .. 1,B.,16, .. ~7 .. : .. Twp .... . 6 .. S ................ . Range ...... 2.7 ... E .. .... · .. · .... .. Nearest Town ... Saf.ford ........... . 

Distance., .. lO .. .mile.s .. .... Direction ....... NE .... ... .... .... ... Road Condi tioz: ...... 7 .. miles .. . go.od~ ... 3 .. miles .. .f air ... . 

3. Mining DIstrict' & County: ..... .Lone ... star .. Mining .. Dis.trict .. . ~.~~.~~ ... Graham .. County ...... .... ......... ........ .. . . J . 
4. Former Name of Mine: .. .... Lone. .. Star .. .consolidated .. Coppex .. Co .. ,/ ................... ... .................. ................ .... . 

. . . I ~ . I 
s . . Owne5: .... Alber.t .. Spaulding., ... Paul .. Merrill.,. .. Mr.s •.. .Ma.rg.are.t .. McAllister ...................................... : 

Ad dress: ...... . 702 ... ~~ .. ~o.th .. A.ve ... ,. ... Saf.f ord, ... .Ariz •.......... ...... .. ... .................... ....... .. .. ...... ...... ................ .... ...... ... 

6. Operator: ........... ~Not~.i.n .. ~pe-r-a.tion .............. .. ... .. ..... ................... .. ..... ........... .............. ~ ...................................... ..... . . 

Address: ........... ~ .................... _ .......... ' ... ,.: ............. ... ..... ...... ........................ .. j ..... ... ..... .. .... ..... .. ...... ......................................... . 
/' 0('" 

7. .Principal. Minerals: ....... Coppe¥..with .. a .. lit.tle .. sil~er. .. and .. g.old ....... ............. .................. ....................... . 

8. Number of Claims: .. .3O' .. {25 ... copper.~5 ... 1ead) .... .Lode ....... yes ................. ...... ... .. Placer .... ....... .... ............ ........... . 
(This report covers the 25 copper claims. The 5 lead claims reported 1/7/53) 

. . Patented ... · ...... · .. no ... ·.·························· .................. ..... ... :. Unpatented···········yes····.························· ......... ............ .. ........ . 

9. : ~ype of Surrounding Terrain :· .... The ... mine .. is .. ~oeated .. at .. the ... sQuth ... end .. o.f ... the. .. Gila ................ . 

.. ........ Mountain .. Range ... ....... Ther.e .. is ... a .. . gene.r.al .. s.lope ... from .. the .. -Gila .. Riv.er .. at .. .an .. elevation .. of 

.... ... ... 32O'Q .. !t ..... tQ ... t~ .. mine .. located .. a:t .. an .. elevation ... of ... abou.t .. 440o .. .ft ..... ...................................... . 

• .. .. - - - .. .......... ............ .. - ...... .. .......... ........ .. .. . 0 .... " ..................... . ...... ...... .. "."" ... ..................................... .. ...... .... ............ .. .......... ... .. ......... ....................... ........................... ~ __ ..... _ .. _ ....................... " .. ......................... .... _ ............. .. .... _ .. _ .. .. .. " .... .... _ ........ _ .. 

10. Geology .& Mineralization: ... Tbe .. countr.y ... ro.cks ... in ... this .. area ... ot ... v6J.canic ... origin., ... and .. iDclude 
quartz porphyry, andesite porp~ry, diabase, basalt · and rhyolite~ There are 5 principal 
ore· ·v-eins-··f-ound··-on-··the·· ·prope-rty,···and···a··number·· ·of···smaller ··veins···(See···aecompany'ing··map). 
These veins range in width from 1 to 4 ft., have a strike of approximately E. and W., 
w.i:th··an··a1Jiiost··v·er"tica1:··dip·;··· ··· ·· 'There···ar·e··ali~fo· · ·a·· hiliTibEfr· .. of .. ·Qiiartz···po·rpnyry··aykes·;····ftinning 

. parallel to the veins and varying from 2 to 20 ft. in width • . The minera:ls found in ...... ............................................... ,............. ..... .......... ... .. . ..................... .... ................... .......... . ..................... ... . . ... . . . . . .... .. . .......... . 

the veins and dykes ~ mostly copper oxides, copper silicates, and copper carbonates, 
witha .. very: .. small .. amoun:t .. of. .. p.yri:te~ ... chalcopyritey .. .and .. chalcocite. .. ....... All .. the ... 't-lo.r.kings, so 
far, have been in the oxidized zone--- deepest workings not reaching the sulfide zone. 
11. Dimension & Value of Ore Body: ...................................................................... ...... ........... ... ... ... ................................ . 

... ... ..... ................................. The . .5 ... principal .. :v:eins ... are .. as .. .£oJ.lows; .... ... ........................... .. .. ..... .... ...... .. ........ .... . 
(1) Lone star vein 6000 ft. long. 

· ·· ···· · ···· · ···· {2}··Bu~ofl:Ile·ire··v-ein·······-.. -·······48eO··£t.···long.·················· ··· ··· ·· ··············· .......................... ............. . 
(3) Anderson vein 2000 ft. long • 

.. ... .. . ·········{4}··1·ve·in························ "':'::';;;:':"::.:: ' ·····J600··r-t~ · ··T6·ng·~·················· ··· ........................................................... . 

.. ···~li~:·~tiiere··area··~b;;ol~~if!;;~{~~·aiid·miiiieroiia··dYkes···(See·Map)···· 

..... .... ... ...... Th~ ... ~y~.:r.~g~ ... Qf .. ~ .. n1l.mP.e.r ... Qt .. .Qld .. s.amp.le.s. ... (.no.t .. including. .. sbipmentB.~ ... st.ockp.ileB., 
or hand sorted ore) are as follows: Copper--- 3.24 %; Gold 0.13 oz.; Silver 1.40 oz. 
17···s·ample·s·;· ·-whic·h··-r .. thought···woilld· ·be···represe·ntat:ive·~···wa:s ·· use·a· .. to···obtaii'i .. ·thiEr··a.verage. 



'.> predominant country rocl 1 ) a rea. is a rhyolitic porphyT'lJ 
~ __ /ement .~nd pressure have result~ . in fmcturing and schistosi t~r 

Geology & Mineralization to a consict'e~a b:Le degree. . The veins · on the property have been 
for.m.eo. by minera lization alons the fracture ·· zones. Thes~ have a general NE-SVI trend, ancl the 
main vein has a variable but r a ther steep dip to the ])11;':r; This vein varies from 2 to 6 feet 
in width. Ore mineral~ a re melaconi te, chTj"'socolla and some chalcocite, carried in a gane;ue 
of limonite, hematite, qnar'tz 8nB. m.anganese. rrhe gold ane1 silver values are associated VJith 
the cop!?er minerals" a lthou gh there is some free go Ie). aloo. 
Ore: Positive & Probable;' ·Ore Dumps, Tailings . . 

_I •• , ~ •• • •••• ' 

The inaccessi bili ty of the dbe3}er vTorldngs makes it 'impossible 
to esti:rn.ate any o.efini te tonnas e of ore , although there is some ore e:x:posed in pl~ces along 
the surface outcrop of the vein. 

Mine, Mill EquipmenJ: & Flow S~eet 
' ; 

There is no su.rface equipment of any king on the property. 

Road Conditions, Route 

~le road from Safford to the property is fair for the first 
six miles, then rather rough but perfectly :pa'ssable for the balance of ~ the distance. For 
directions, consult ovmers. 

Water Supply 

No water has been developed on the property, althoush the 
ov,mers state that the bottom of the deeper shaft V'iJas just getting into TTater iilhen iiTork vms 
sus!?eno.ec1. 

Brief History 
This property vms vmrked and Shipments of ore illctde a good many 

years ago, and the ov,mers are making an eff ort to secure the srnelter settlement reco:r:'o.s. It 
is kno-pm however th<=.t the ore v-rhich was extracted 'Has never less than :~20 per ton in value. 
Since the initial shut-d.ov,m, there has never been any vTOrk of i mportance done in the main 
workings, although leasers have taken . .out some ore frqm surface open-clltso 

Special Problems, Reports Filed 

FiT1.'3.ncial assi stance to re-open and continue development of 
the property is the chief problem of the present ovmers. 

Remarks 
Mr. Spalding stated that of the 1l1any scu11pleshe has taken 

o.long the main vein on this property, none has ever assayed less t han 0.14 ozs. in golct" 

If property for sale : Price, terT?s and address to negotiate. 

The property is for Sidle 01' lease. Co:hsult ovmers for llJ:'ice 
anc1 t 0rms • 

Use additional sheets if necessary. Separate sheets on each problem. 



DEPARTMENT OF MINERAL RESOURCES 
State of Arizona 

MINE OWNER1S REPORT 

Date .. ... .. J.an • ... 7~ ... 19.53. ... .... ..... ..... ............... . 
(~ 

1. Mine: ...... Lone .. .8tar .. .Mine ..... .(.We.st ... End ... only} .. .... .......... ..... .By: .. Pe.rs.Qn.al ... 1n$.p.e.~.t.:iQ.~.I! ... ........... ......... . 

2. Location: Sec ........ l ................... Twp ...... 6. .. S .... .. .. ...... Rcnge ..... 2.6 .. E ............... Nearest Town ..... Sa!!.ord .. .. .. .. .. . 

Distance., .. ... . lO .. .miles .. Direction ........ NE .... .... ...... ... Road Condition .... .8 .. l/2 .. mi •... go.od .. ~.-:' .. . 1 .. l/2 ... m:l • .. poor. 

3. Mining District & county: .. .. ... Lone .. Star .. Mining .. Dist • ., ........ Gr.a.ha.m .. co.unty .•............. .. ... .... .. ................. 

4. Former Name of Mine: ............ always .. Lone ... star •.. ..... .... . : ................... .... .. ....... ............. ........ .... .. ..... ...... ............. . 

5. owner:u,uuoLoneustailMines, uJjlc. u' ",.,.,,,,,.'iiz'; (1 )A.u, E.,uSpa.1~ !!g, u,'lQ2~,..", J.OthuAve,. ",usafford, 
Ariz.------(2) C. A. Spalding{ Rte. HI-Box 102, Safford, Ariz.------(3)V"paul Merrill, 
saf~. ss.A.riz· •. ).--~-(4}··J·ack ... Fo-lks-¥-302 .. Mt-•... View .. Ave., .. -Sa.n .. Bert=landin~ ... galif·.-~~';"-(5) 

r :wrs~ Marga.ret McAllister, .Lady Lake, fit: Florida. ------- (?) Daunt Me'1'"rill estate, 
~·····PhoeJJ:j:x;···:A.riz·~··· ········ · ······ · · · · · · ·· · · · ······ ...... ...... .... ...... ..... ........ ................................................... ......... : .... . 

~ ..... Operator ............... No.t .. .Qpe.ra"ted ............................................................... .... ...... ................................ . 

7. . Principal Minerals: .... ~ .. Is.ad .. and .. Silyer ....... ................................ ................................ ............... .. ........................ . 

8. Number of Claims: .... :30 ... in .. all ... ~~ ... , ... in .. W •. .. FJmtie ...... ..... Lode. .. claims. .... Placer ................ ............ .... ...... . 

Patented .. ; .. .. ........ . Na .................... ............................... .... Unpatented ........... yes ..... ..................... .... ............................... . 

9. Type of Surrounding Terrain: .......... Qn .. the. .. lower .. slopes .. .of ... the .. .Gila .. Range .. Mts .•................... ..... .. 

. . " • •• __ 0':.. ••• __ • ___ __ • _____ .. __ : : __ • ______ . _. _________ ._ - .---------------------- .. ----- ........... _ ..... . . . ...... . .. .. ........... - ..... --- - .......... _ •• ____ •• __ .... __ .. _ ... _ ..... __ . .. . :. ___ • _ ___ ... .......... __ .... __ ...... ___ - .... .. 

. ..... - ... - .. - ....... -- .. ........... .... .. ...... -....... .. .... .... ....................... _ ..... . .. .... . . ...... : -......................................... __ .. . ---_ ._ .. ---_ ....... .. .. _- .. --- _._ . .. -_ .. _- .............. __ .............. . .. -. . _-- .... . -..... .... __ . .. . _._-_ .... -- ... ... -... _-. 
10. ' Geology & Mineralization: ......... Contact ... enr.i.chmen.t .. from .. a .. morizonite .. porphyry. .. intr.usion .. . 
in granite. The ore is formed at and nea.r the contact between the monzonite porphyry 

.. and .. ·the··granite ............ There···are··-sev-eral·· ·veins··in- ··this·· ·'West·· End···area···comp-rising··5 "elaims • 
These veins all run east and ~est, are almost vertical, and are from 3to h ft. wide. 

" -Four"-di'st:lti(ft~'vebis"'have' :been" ()pE=ifie'd"up';"'bUt· .. there···may··o-e··more···that"woUld;·bEf·worth-

. , ~lt~!~io"'~IT'~ii!~ef~l~rt!:;~c~~d±~l1l~~lI~tr.u~:ig:~i;'~",~",J,()~"~;1<i",, 

11. Dimension & Value of Ore Body: ...... As. .. f.ar .. as .. .can .. b.e .. di.termined .. hy .. a .. cursory ... examination 
in the field, three of these veins are about 2400 ft. long, and the fourth is about 

·· l200···f"tr.···long·.····· ···Eaeh···vein··is··f-ro-m··-3···to···4··rt·.···wide,···and··of·· ·a··-depth··s·ti:l:l··unknown •.... 
Lead runs from 8 to 10 %; and Silver runs from 10 to 11 ounces • 

. - - - - - - . •. _-.- ... -.-- •. _ ................ -... .... . ~ .... - ..... --.- ..... __ ..... __ ........... _-- .......................... __ ....... _- ... _- - ........... .. - . . ... _ ....... .. .... - .... ... -.- .. _ ........ _ .. -_ ... -- .. _ . .. -_ ..... _.- .... - -_ ... -.- - ....... _. - .oO ...... .. . .. .... .. 



Geology & Mineralization Property shoVls a series or strong veins trending NE-31J'J' through 
diQritic porphyry. Veins are found on both sides of a very prominent outcrop of 
whi te and almost barren quartz which forms the top of a small hill. Veins var-J in 
width from 3 to .. 5 fee't, are strongly silicious with considerable hematite al;+d 
copper staining. ~Lead occurs as cerrusi te and some galena in porous silica;': the 
copper as chrysocolla, azurite ano. malachite. Silver probably occurs as cerargyri tee 

Ore: Positive & Probable; Ore Dumps, Tailings . ". . . , 

: No' d.eveloped tonnage of ore, although it is exposed in several places 
in various veins. 

Mine, Mill EquiJ;!ment'& FIC?w :Sheet ' 

None 

Road Conditions, Route TIle road to the property is fair for about four miles from Safford, 
then slow ana. rough for the balance of the dis,tance~ ""It, .is ,however., perfectly 
passable. Best to inquire locally for rottte;' ( -

Water Supply 

None developed. 

Brief History This property was located a good many years ago by a Mr. Kirtland, 
after whom the quartz-capped hill 'Vms named. Present owners have not had the 
necessary c~pital to carry development to depth, and shallow work is all that 
has been done. 

: : 

Special Problems, Reports Filed 

Remarks 

~lr.ners now negotiating for prospecting one or t'Vro of the strongest 
veins by diamond drilling to a depth of four or five hundred feet. 

"r'" . ' . ' : . . ",' 

If property : for .' sale :' Price. tenns: mid add;ess 't.o, ~1t~gotiate. 

Owners i,'lilling to malc~: any reasonable " ag~e~ent "which ' wili · en.abie: them to ' do 
more development i,~rk. 

) . 

Signed __ tJ,_ .. ~ .. ~:: ..... ,.~.:.: .... :.:.: .. :, .. : .... ,~ ... : 
Use additional sheets if necessary. Separate she~~s on - ~':~:oi,{~~. •. ." ,. 

'" 

. ', 



/ v S'TATE OF ARIZONA ' 

FIELD ENGINEERS REPORT 

,~ 

, r, 
Date December ,9, 1939., 

\ ' 

Mine Lone Star Group Engi.neer Nevrton 'Wolcott 

District Lono Star :Mining Di strict Location' 9 Uiles Northeast of ' Safford. 

For~er name 
(Albert Spalding / 

Owners (Paul HerT'ill f/ 
(Jack Folks f.,/ 

Ope~ator 

President 

Mine Supt. 

Address Safford, !l..rizona. 

Address 

Gen. Mgr. 

Mill Supt. 

Principal .M~tals Copper, golo. , and a ,Ii ttle silver , l\1en Employed 

Production Rate Mill: Type & Cap: 

Power: Amt. & Type 

Operations: Present 

Pro~erty not active at present. 

( ' 

~ Op~ration~ Pla,n~~d 

..:lclc1i tion.al developr.lent riJOI'!:c 'when pos sible. 

Number Claims, Title, etc. 

TI1irteen tmpatented claims. 

Description: T opog. & Geog. 

Low, rolling hills at the foot of the Gila Eountains. EleVation a:9proxi.rrlately 

3000 _"fe et above sea level. Very sparse vegetation. Property lies north of 

and 2cpproxi:~TIa-Gely 1000 feet higher than the Gila River 1Hhich is eight miles _ 

eli stant. 

Mine Workings: Amt. & Condition One inclined shaft Cl.]?proximately 485 feet in de:pth vri th 350 

feet of drifting on the 100 foot level. Very little lateral work below that. 

Also one 40 foot shaft and various shallow open cuts and pits. 

Collar Of. deep shaft blocke,d by material placed there by vandals, 

but could be -easilv reopened. Other TJOrkings are accessi ble.-' 

(over) 



12. Ore "Blocked Out" or "In Sight": ........ NoBEh ........ All ... a.:v:a:i:lable. .. :t,()nnage;· . .o£ ... or.e .. .in ... si.ght .. has.,. .... . 
apparently, been mined out and shipped. Some ore, could, no doubt, be developed 
·aiid"blockeo"out'··by'··doing···snme"1no-re···e::cp]:ora:ti:on·vark ........................................................................... . 

Ore Probable: ...... Thexe ... is .. a .. gr.eat .. .amaunt ... af .. milling .. or.e., ... bllt ... the .. aInO.unt ... o£ ... dir.ec.t ...... . 
shipping ore is small and limited. The amount of direct shipping ore would depend 
·on"what··-grade .. of .. cre-··ean ··be··mark-eted·;·· .. and .. t0 .. what .. deg·ree·· efsuc-eBss···hand··-s or-t.ing··can 
be carried out. The property needs a mill or leaching plant for treating this large 
'quaiit'ity"cyf"milling'''grade' ·ore·~'.""··"""··"··''''''·''···''-··''··'·''''''·· '''''·''''''·'' ................................................................ . 

13. Mine Workings-Amount · and ~Condition: ......... : .......................................................................................................... . 

No. Feet Condition 

Shafts ... . l2 ................ .. . ... I1::lacc~s.ible .. £o.r-.. lack .. .of ... ladders. .. ....... See ... Map .. .fox .. 
loc~tion and depths. . 

Raises ... ... 6 ................ .. . . ...... --_. __ .... _- ......... -.................... -.................... ---_ ............ ---- .. -- ...... _ .... _ .. --- ..... _ ...................... ... .. -.. --_ ............ _- ... _ .. -~- .. --- ... . 
Ii" • 'III 

Tunnels ...... 6 ............... . . ... See .. .map .. f.or. .. locati.on .. and .. leng.ths ................................. 00 •• • 

350 From the ~·Ltjne Star shaft on the 150 ft. and 50 :f1,t. lev. 

Stopes .......... 2 ............ . .... Fr.om··Lone .. sta;r-··s.haft-.. above.· .. the.··lOO ... :t:t .... J.elrel •. : ..... 

14. Water Supply: ........ Can .. obtain .. small .. .amaunt ... o.t .. water ... at .. a .. wind.milL:l .. l/2 .. miles ... away ..... . 

.. Water. .. f.or .. .milling .. purposes .. can .. be. .. obtained .. at .. the ... Gila .. Riv.er. .. .ab.a.ut ..... B .. mile.s ... SQ.ut.b ... of 

.. the .. prope.r:ty: ................. ~.: .......................................................................................................... : ........................................... . 

1 S. Brief History: .. (1).1.Dis.CQV.ered .. and .. locate5¥.by: .. J.ames ... ~ay: .. in~.l81.8., ... who ... operate.d .. ~O .. yrs. 
(2) Operated by Lindsay and And6rson from 1888 to 1899, who worked the Lone Star 

.:v-ei·n·;· .. a.nd .. ·sbippe d··s-eme .. O're···intermit·tently."··· ···No-.. re-c-ords .. of· .. amount···shi:pped.··· .... ··· .. · .. · .. ··· 
(3) Boughtby .I. L.'Qualey in 1899 for $10,000. QU§ley was a stock promoter, 

·who··upe(4)~~~·;I~1'~!~m~~t~~··:~~:~~p~~~~~~li~:~~~~~~d~:d6~:=d~,~go ~ons. 
. ··and··reOrgariizea··s·ame··unaer··the···name···ol··Mora~la· .. Copper'·Co'~·'·· · '·'New·'·company"spre'aa· ·their 

:~9~~ ... 9~.'t ... 9.~L.~J-J .. yP.? .. y~~~, ... @g .. J~ ... ~p9.r~~l .. ~9 ... MY~ ... ~P.~A~ ... $~QQ.,.Q9.Q ... ~~ ... ~~!~.~~p.~~.~~~ .. __ . 
. (5t.l,:r::ef)~nt ownersfiocate~ the claims in 193?, and fo~ed ~he ~resent company • 

.... .... . __ ... ... . .(.6-.)..~COns.olidated .. 'toppeli .. .co ..... bad .. one .. ¥ear--.optl..On . .for .. explor~ng .. ~ .. 19.L.9.,. ... and .. also 
an option on part of the propety (10 claims) in 1951. Option not exercised • 

• ••• _-------------_.- ...... -- .... _- ... _-_.---------- .. 1. ....... _ ........... __ ........... __ _ ............ _-...... _ .. . .... _ .. ... . _ .. _._ • • • _ .. . . ..... _ ... _ . ...... .. ... .. . _ ____ ... _ .......... _ .. . _ .. .. .. _____ __ __ . . .. __ ._ .. .... .... _ ............ ___ ... ___ ..... __ ...... _ .. . 

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

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

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

17. If Property for Sa,le, List Approximate Price and Terms:----... Owner.s __ .wish __ to ... s.e.ll __ .o.r. .. .l.~.~§~ ...... ____ . __ ... 

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



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Kirtland Hill Group 

District Name not known 

Subject: 

Location: 9 miles northeast of Safford. 
Y"""'- "..-

Owners: ~ A. F. Spalding and Paul Merrill 

Address: Safford, _~izona. 
t 

Principal Metals: Gold, silver, copper,lead. 

Operations: Present Occasional development work. 

Date 

Engineer 

July 8, 1939 

Newton Wolcott 

Operations Planned Have deal pending to prospect by diamond drilling. 

Number Claims, Title, etc.~ 8 unpatented claims. 

Desoript ion: Topog. &. Geog.: Rolling foothill count~J at south base of Gila Mts. qt an 
elevation approximately 1000 feet above the Gila River. 

Mine Workings: .Amt. &. Condition: One shaft 90 feet in depth 
Three " 60 n II " 
One 11 40 11 tf U 

Approximately 130 feet of tunnel, and various open cuts. 
All mrkings open, but timber gone in shaftse 

Geology & Mineralization: Property shows a series of strong veins trending NE-SW through 
dioritic porphyry. Veins are found on both sides of a very prominent outcrop of white 
and abnosttarren quartz which forms the top of a small hill. Veins vary in width from 
3 to 5 feet, are strongly silicious with considerable hematite and copper staining. 
Lead occurs as oerrusite and some galena in porous silica, the copper as chrysocolla, 
azurite and malachite. Silver probably occurs as cerargyrite. 

Ore: Positive & Probable, Ore Dumps, Tailings: No developed tonnage of ore, although it 
is exposed in several places in various veins. 

Mine, Mill Equipment &. Flow Sheet; None. 

Road Conditions, Route: The road to the property is fair for about four miles from Safford, 
then slow and rough for the balance of the distance. It is however, perfectly passable. 
Best to inQuire locally for route. 

Water Supply: None developed. 

Brief History: This property was located a good many years ago by a N~. Kirtland, after 
whom the Quartz-capped hill was named. Present owners have not had the necessary capital 
to carr! development to depth, and shallow work is all that has been done. 

Special Problems, Reports Filed: Owners now negotiating for prospecting one or two of 
the s~rongest veins by diamond drilling to a depth of four or five hundred feet. 



If property for sale: Price, terms and address to negotiate: Owners willing to make any 
reasonable agreement which will enable them to do more d~velopment work. 

(Signed) WOLCOTT 



DE;PARTMENT .. OF MINERAL RESOURCES 
STATE OF ARIZONA 

, - . 

FIELD ENGINEERS. REPORT 

~. 

-' . ' -:.j ' ~ ;', .. . . :, ,-) 8 ~ 

Mine Kirtland Hill Gro'up Engineer Newton Wolcott 

District , Name . not , lmO'l,v:tl • . , Location 9 ·Miles. Northeast of Safford 

Former name 
it 

Owner s '~ A.F.Spalding and Paul Merrill Address Safford, Arizona. ' 

Operator Address 

President Gen. Mgr. 

Mine Supt. Mill Supt. 

'\ ", · '·V/ '" ' . 
Principal Metals Gold, ' s;ilver~ -coppe'r, lead • . Men EmI?Joyed 

Production Rate Mill: Type & Cap. 

Power: Amt. & Type 

Operations: Present 

Occasional development 'Vvork. 

Operations Planned 
Have deal pending to prospect by diamond drilling. 

Number Claims, Title, etc. 

8 Unpatented Claims. 

Description: T opog. & Geog. 
Rolling foothill country at south base of Gila Mts. '. at an 

elevation approximately 1000feet above ,the Gila River. 

Mine Workings: Amt. & Condition 
ane shaft 90 feet in depth 
rrhree tf 60 tf l7 fT 

One n 40 " ff " 

Approximately 130 feet of tunnel, and various open cuts • 
• LUI workings open, but timber gone in shafts. 



12. Ore "Blocked Out" or "In Sight": ....... No .. or.e. .. ac'tuaJ.ly: .. blooked .. .Qu.t ............... · .... ·· ..................................... . 

~ ........... -.. ..... ------ .. ----.-... ----- ....... ---- .... -... --- .. .... _---_ ... _-----.- .......... __ ...... . ...... .. ---_ .. .. ..... -.. _-_ ......... .. ... _---_ .. .. __ .... _ . ......... _ .. .. .... . .. -.- _ .. . . -.-- ... . .. .. -.. ----:- ,~ ....... . -.- .•. --- -. 

Ore Probable: ....... iJery. .. hard ... to .. .de.ter.mine.,...as .. s.o .. mu.~h .. .o:f ... the .. -OL".e.··appear-s ... to-· ·be-·.marginal • 

. " -~-------" - """----------""--"'.------- .. "--- - ;'.--"-"- ... __ . . ....... _--_ ...... .. .. __ .. ............ __ ... _ ........ _ .. . ......... _.- ........ -.......... _- ....... -................ _----_ .. ----_ .... -_.- . . ... -. ...... ~ .... ---.- ... - ... --- ....... -.. -..... -

13. Mine Workings-funount and Condition: ........................................................... .................. .. ...................................... .. 

No. Feet Condition 

Shafts ........ 6................ .. ... 2Bo .. ..f:t .... total... . .. ... .. ...... : ~~~.r-::: : .... : ...... : ........... : ..................... ~ .................................... .. ..... :. 
.. . . . 

. .. ... _-_ . . ... ... .. _--_ ... ------_ .. _- ....... -....... _ ..... _ .......................................................... .. .. .... .................................................... . ..... .. .. Raises ........ .................. . :-........ -- .. 

Tunnels ..... .. l ..... ·. :~ ...... . ...... 60 ... ft. ....... ·.-.. : .... ~ . ·. ::·····~ · ··· · .': ·· .. -Good· .. · .. :· .. ~ .. · ............ ~ ..... :. ~ ........ · .. .':· .. ·· .............................. ~ ........ . 

Stopes .............. .. ......... . .. ............... - .. .. . ... _ ...... . ........ .. .................. -.... _ .......... " .. _ .. -- ................. .... . _ .. .. ...... .. ............... -.. .. -... . .. _ .......... -; .................. .. .. - .. .. . .. .... - ..... .. . 

___ ....... _ .. _ ........ _ .. . _ • __ .. _ ................... ___ .......... __ ........ __ .. .. _ .. .. __ : ........ _ .. .... ... ......... __ .. _ ...... ___ .. _ ...... _ .. . __ .... . .J ....... .. _ .. ...... . ....... .. .. .. ....... .. _ .. _ ....... _ _ : .. __ .................... _ .... _ .... _ . __ ......... _ .............. __ ............... ______ .... _ ...... ... .. .. ........ .. _ _ .. . 

14 . Water Supply: .......... No .. :water. .. supply. .. Qn .. .()p ... i.n ... the··v·ic-iffity .. o-f. .. ·the· .. p·roper-ty·.··· ...................... . 

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

....... ..... ........................... .. ........................................... -.................................. / .......................................... ..................................... . . 

15. Brief History: ..... P-r.oper:ty ... .fi.rs:t .. located .. -by·· ·Bill .. ·Kirtl:and"arotmd··19o-5 .......... KiTtlaoo .. did. 
most of the work done on the property, doing this in 1907. Kirtland~ld the property 
until-.. abou:t···19:l5·;···and .. ·then"aban:doned· ·s·rune~ " ' · ··'Pt'-opertY"1:oca.tea·bY··A~"F·~"·Sf)alCiing;·"et; ~ ale 
in 1930, and was held as a partnership basis until .. 1942 when the"\Lone star Mines Inc. 
. . · ~-r·""""·d"·""""""·""""·""·""" ........ ;.: ..................................... - ......................... , .......................... ~ ............................ .... .... '-... . 
vtas orme. , . ' . ' . 
' ... .. - .. .. .. ........................... _ ...... ......... _ .......... _ ...... _ ................. -............................ .. .................... -.. .. : ....................... ........ . _- .. .... : .. .. .............. . ............. .. ................... - .... -.. . .. ....... .. , ............. .... .. . ...... -... -.- ..... -. . ... -........ . 

. Pr.QP.Qsed .. .Plans. .. ........ T1e, ... company .. in-tends.,.to .. bring .. ·up .. a .. ·oo'mpressor·;"·and···to-"S·tart.:-doi:ng .. . 
more exploration work on the proper~y. They intend :to work week ends at.first, and, 
afterwards .. ·to··work .. ·2··men .. s~a:dy;· .. ·qoncentratii'ig· .. oi'i' .. tn-e·:four··veiris .. ·aIreaay .. partially .. ·· 
explarred. . . 
...... -- .. -.. _ .. . . ........... _ ....... .. .... .. .. _._ ............ _ .. .. ....... .. ... -............... _ ... .. ........... _ ....... - ............ _ .. .. .......... .. ... ... - .. .. .... .... . . - .. _ . .. . ... -... . - ... . .. .... - .... ........ __ ... __ .. . _ ...... .. .. _- . ..... .. . _- .. .. -- .. ...... .. .. .... ... _ .. ..... - .. . ........ -. -

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

. . - .. ·a ........ · ·- - ................ _ ...... . .... . .................... ~ ........ - ...... - .............. - .... . - ... - .. .. .......... - - .................. .. - -. ........................ - ............... . .. . ...... - ........ ...... ....... - .. ..... .. ...... - .. - ..... ~ .... ....... ... .. .. - ... - ............................ - .. ~ .......... .. ... .. ............ .. .. 

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

16. Signature: ......................... ..... ........................................... ..... ...... ..................... ...... .. .................... ..... ....................... ... ......... . 

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

. " Will.le.·· th t· ... ,.. b th 17. If Property for Sqle, List Apprmamate Pnce and Terms:...... . aB.e .. 1il.. ...QP. J.on ... ~ ..... w ....... e.. ..... 
5 lead-silver claims in the West End of the Lone star Mines, Inc. properties separately 
£or .. -$2$,QOO. .. pU:reha-se-··price··and .. 10··% .. roya;lty·.:.;~:.:;~:,;;';';--'or"WiIr"le'ase'"e'ii"tire"n6Idl:iigs"'oT'" 
30 claims at a price and terms to be determined. 
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DEPARTMENT OF MINERAL RESOURCES 
. STATE. OF ARIZONA 

OWNERS MINE REPORT 

Date . July 7, .1939 
V ' I 

Kirtland Hill Group 

District Lone Star Mining District 

/ 
Location' Gila Mt • range 10 miles 

N.E. of Safford 
Former name 

V ... / 
Owner A... F. Spalding Paul Merrill Address Safford, Ariz 0 

Operator Address II 

President None Gen. Mgr. None 

Mine SuPt: Non~ Mill Supt. None 

Principal Metals Lead,Silver,Copper, Gold Men Employed ' None 

Production Rate No product ion at present Mill: Type & Cap. None 

Power: Amt., & Type None 

Operations: Present Assessmen~ ,work 'and prospecting 

Operations Planned Have '. secured compressor and jackhammer and 
contemplate sinking on ore shoot •. 

Dealing at present with concern to do some 
diamond drilling on.property. 

Number Claims. Title. etc. Eight full sized claims, held by right of location 

Description: Topog. & Geog. Claims are located in foothills of the Gila Mountains. 
Country rock diorite and andesite with ~umerous 
intrus~ons, .and with a 'system of generally parallel 
veins runnin~ .from southwest to northeast. 

: '_.J- ~ . - . 

Mine Workings: Amt. & Condition One 90 foot shaft-three 60 foot shafts-
one forty foot shaft. One hundred fifty foot tunnel. 
Numerous shallow pits and open cut s • All the shafts 
and the tunnel are prior old workings and are not 

in immediate usable conaition: ' , , . , .~ . . ' 

-'.:: ' ,.: 

(over) 
,..:.: } ':: ... : . . ' ~ -~ , .. ' : ',' , "-



· j. 

GeoJogy & Mineralization Heavily mineralized area contatning a stock work of 
veins large and small~ 1:Iany of these veins produced ,a high 
grade shipping ore in the early development of the property. 
Sulphide minerals are Pyri te ,Chalcopyri te and Chalcocite. ' 

Ore: Positive & Probable, Ore Dumps, Tailings A consid ~;rable tonnage of a shtppj,ng 
grade ore can be mined above the 100 foot level in the Lone 
§tar shaft with the lower grade bodies to be almost assured 
with a very short distance of sinking in the shaft. Other · rich 
ore can be obtained with some develoDment to be done on the 
Mineral Hill No.1 claim. ~ 

Mine, Mill Equipment & Flow Sheet No sta tement 

Road Conditions, ' Ro~te The road condition is very good 

Water Supply At present water is hauled from Safford 

Brief History Early working of thffis property date s back to the t 80s rEany 
carloads of ore having been shi~ped running very high in 

·cop13er values with some silver and gold. 

Special Problems, Reports Filed iVlybroblems are about in line with everyone elses 

Remarks 

I presume. Looking for some one wi th financial aid that will bel
, ieve my story and have fai th enough to go along wj. th me on any 
sort of a proposition. 

To get a much clearer picture of this property, I am sendJ.ng 
along with this questioID1.aire, a copy of Hr. A.E. Alminds re
l.Jort and a letter descriptive of the Lone Star workings as 
written up by my father, the late C. B. Spaldtng. 

If pr~perty for sale: 'Price, terms and address to negotiate. I will ' negotiate wi th anyone 
,for ' any sort of a deal they wish to make so long as it is 
an honest de~l wit~in reason. The price is $ 50,000 Fix it u p 
any way they like and push operations legitimately. 

Address A.F. Spalding 
Box 563, Safford, Ariz. 

Use additional sheets if necessary. 
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DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

OWNERS MINE REPORT 

Date 

Mine Kirtland Hill Group 

District Lone Star ]\~ining District Location 

Former name 

Gila , ~, ~t. range 1 0 
~i les 3 .E. of Safford 

Owner 
V 

A.F. Spalding -- 2aul ~'.'lerrj- ll 2aff~rd , Lr iz . Address 

Operator n n Address 
" 

President ~Tone Gen. Mgr. :!"6ne 

Mine Supt. None / ' Mill Supt. ' }!'one 
....• . : ' .' :' 

Principal Metals T d ' ~ . 1 C G l d , .uea , ~J .. ver" opper, ~o L 

,l\1en Employed E one , 

Production Rate No Production ,at present , ~T one 
.. ~;. :" 

Power: Amt. & Type ,n one 

Operations: Present , 

Operation:~ ' Planned ' 

Assessment wOl}:: _~.pj. pr~specttng • 

.. -. ,: 

" I, _," <_ 

Have 'secured compressor ,and jackhammer a nd 
contemplate sinking ori ore shoot~ " 

Dealing ,at present with concern to do some 
diamond drilling on pro~erty. « !, :-1,. _' 

Number Claims, Title, etc. Eight full sized claims, held by right of 
location. 

Description: Topog. & Geog. Claj.lLs a re locat ed in foo"':',h11Is of the @ru.la 
IIEount,;;3tins ~ Countyw , roc k ' ~ D:i, orJ.te , an::~ ; .andesite 
wit h numerous iritr 1is'ions", 'ci'nd,with a systeiJl " 
of generally parallel veins runnj.n g from 
Southwest to Northeast. 

Mine Workings: Amt. & Condition One SO foot shaft-three 60 foot shafts-
one forty foot shaft. One hundred f ifty f od: 
tunn el. Nwnerous shallow pi ts am ogen cuts. 

All the saafts and the tunnel 'are prior old workings and are 
not in immediate usable condi tion ( :> '; .. ' ,' , 

'" 

(over) 

: :', i 

t .. ; 



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

Geology & Mineralization Heavily mineralized area 'containing a stock work of veins large and 
small. Many of. these veins produced a high grade shippihg ore in the 
early development of the property. Sulphide minerals are pyrite, 
chalcopyrite and Chalcocite. 

Ore: Positive & Probable, Ore Du~ps, Tailings A considerable tonnage of a shipping grade are can be 
mined above the 100 feet level in the Lone Star shaft with the lower 
grad.s bodies to be almost assured wi th a ' very short ' distance of 
sinking in th~ shaft. Other rich , ore caD be obtained with some 
development to be done on the Mineral Hill No. 1 claim. 

Mine, Mill Equipment & Flow Sheet No statement. 

Road Conditions, Route The road condition is very good. 

Water Supply 

Brief History 

At present water is hauled from Safford. 

Early working of this property dates back to the '80s, Many'carloads of ore 
having been shipped I'1lIining very high in copper .values with some silver and gold. 

Special Problems, Reports Filed My problems are about in line wi th everyone elses, I presume~ 

Looking for some one with financial aid that will believe my 
story and have .faith to 'go along with me on any sort of a 
prop,osi tion • . . 

Remarks To get a much clearer picture of this property, I am sending along with t his 
questionnaire, 8. copy of Mr. A. E. Alminds report and a . letter descriptive of the 
Lone Star workings as written up by my father, the late c. B. Spalding'. 

If property for sale: Price, terms and address to negotiate, ~ will negot ia t e wi th anyone for any sort of 
a deal they wish to make so .long as .i t is an honest ,deal wi thin reason. The price is 
$50,000. Fix it up anyway they like ahd push operations legitimately. 

Add'ress: A. F. Spa"ldirig, -
Box 563, Sarrord, Ari zona. 

ATTACHED: 

. Report on the LONE STAR l\UNES,INC. 
~~pe:stie!3_ at '~a~fOr~,Gra~am County, Arizona, 

~~~r~~~ 9~9 E. 5~-O-~?:nOed. ______ ~ ___ ~_~ __ ~_~~~~_~?: ________________________________________________ . 
~lding,Ex-Sunt. 

/ dditional sheets if necessary, 
~c. / 
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" . \ 

Mine Lone Star Mines 
- ~ . . ..~ . 

Do' 't , ; i t Lone jStar l\rUiiin€f District· 
IS rIC ' .\ . . ' . .. _ 0 , ', ' . ; .' 

,i ~ 

. - ..... ~ " ; Lbcation 10:' mles NE of Safford at base of 
' ; • • , .f" ... . · f ·· 

.Gila Mt : • . Range • . 

F orm1;';'~eLO!le s~arr ' bill;trlida t ~d vi 

Owner A. F . Spalding' - . - .Tack Eolks Address Box 563, Sai'ford, Ari zona. 

Operator ' Same Address 

President None Gen. Mgr. None 

,1" " 
Mill. Supt. 

' • • 1 ...... 

It Mine Supt. " 
Principal Metals Copper, with some silver & gold ' Men Employed None 

Production Rate No production at present Mill: Type & Cap. tJ 

Power: Amt. & Type None . ' . ' ~() '.': . , ,,' 
' .. '. ~ 

Operations: Pr~sent Location wo~k& a.ssessment. · 

:') " ' ~ :' ·.z . :'! 

~' ,._. :: (~ : .~ \t i~ ~.' : '.;." .. ~ ~ :;; t ' 

,, ' 

' ." .> .! : ) ': 
; ,: ' 

...... J ' 

Operations Planned Would ,like to see ' the continuation 'of the sinking on down at least 
another 100 feet . of the old Lone Star Shaft. This '¥ill undoubtedly tap 

. " 
, 

the enrichment zone and pI-eve the mine. 

I , .. 

Number Claims, Title, etc. (12). Owner by location, ti tl'e ·clear. · 

" . r · ' " ,'., 

~ ' j 

.. . , ,''':' ... 
' .. : 

,, : ' ,":. , " , \ .J 

Description: Topog. & Geog. The mine i.s located at the base of the sQuthend of the Gila Mt. 

,','';' 

. ;.: 

Range, 8 miles northerly from the Gila River. The mine elevation .~ . 
. :;' is "a-bout 1:4GOO ,,! 'eet, or· iOOO "feet' higher than the riv~r and . the ~ Gila "". 
:. :' .Valley,. '; In · general:, ;it :18 ; a~':p'DrphyrY 'formation 'wi th ·taooks ; identified : 

asporphyrttic .;shhist, oontaining disseminat:edIRON- PYR['I'E :now 
altered to iron oxides: Andesite Por. ,Q,uartz Pore ' . etc. " .' . 

Mine Workings: Amt. & Condition Lone Star shaft 485 feet deep, incline with 300 feet of driftil1i ,,' 
and stoping. These are old workings and shaft repairing would ·'b:e'-)/ :?·?·,::' 
necessary to make working conditions. pos/.3i ble. ·,J: '.: ',)~:t(:/, 

.. ' . .. .... ... ..... , ' .... ".. .. ';,', ' ' ;~}:~~;'~1~ 
( , , "to, 

<over) 
:', . , "~ ~ L ~ f ~) ~ . : ; .. ~ _ .... : 



Geology & Mineralization 
The IJarallelsystem of Quartz 20rphyry ve~. ns 

carry deposits of lead carbonate, galena, ca rbonates of co)per 
iron oxides with small amounts of s i lver mi nerals arrJ. 
also vanadium am molybds r1umJ.minerals i n vary ing amounts. 

Ore: Positive & Probable, Ore Dumps, Tailings 

Eo def1ni te estimate of tonnage ha s been made a t thi s tilTI e. 

Mine, Mill Equipment & Flow Sheet 

none. 

Road Conditions, Route The route to the claims follovvs the county road 
north from Safford :across the Gila ani toward s the 2 a n Juan 
am Walnut Springs mines. b. branch road leaves the county road 
about eight miles · from Safford and lead s directly to the claims. 
The road is in fair condttion. 

Water Supply 

There is no wat er supply on the claims, How~ver there is ·a good · 
well on an adjoining claim to the north east of the pro~erty. 

Brief History Considerable prospecting was d one on the property i n the 
early eighties ~ni ninet1es, mostly for copper. .?ractically all 
ore tal\:en out during these oJ)eratlons was removed from the - .. 
claims · and shipped by highgraders during the tj.me of the World 
War. 

Special Problems, Reports Filed 

No statement at this time. 

Remarks 

No st&t ement. 

If property for sale: Price, terms and address to negotiate. 

Property is for sale subject to reasonable negotiat j.on as to 
price and s~le terms. Address, 

A.F. Spauld ing 
Box 563 Safford Arizona 



/ 
star Mine Lone 

District Lone Star 

f. 
i 

DEpARTMENT OF MINERAL RESOU'Rl~a::S 
, STATE OF ARIZONA 

.' .OWNERSMINE REPORT 

11ines 

Mining Dfst. Location 

., . 
• .~ ' :, ( " , j .f : 

" " 

10 miles n.e. of Safford 
at base of Gila Mt. ~ange. 

Former name vfJ:one star Consolidated 
Copper Co. ' / 

Owner ~A.F. Spalding -~ Jack Folks 

Operator Same 

President None 

Mine Supt. None 

Principal Metals ~copper with some silver & 
Gold 

Production Rate No production at present 

Power: Amt. & Type None 

Operations: Present Location work & assessment 

, , ..~ ',: . .::. .. 
' '', ,, ' , T ,;'" 'f . , ,:' 

Address -Box ~63, Bafford, 
;";, : - ," . 

A1'1z. 

Address 

Gen. Mgr. :t-Jone 

Mill Supt. n 

Men Employed None 

Mill: Type &: Cap. None 

.~ ,. 

Operations Planned " '-" Would ' liKe to see the' continuation' 6f ',the' s 'iITktng on 
down at least another 100 feet of the old Lone Star shaft. This 
will undouhtedly tap the eririchment zone and prove the mine. 

'. , ~ . ". ,. : " .} ~ . , :.:': '-
o =: \ 

: " • \. ~ \ ; , 1", •. .• • • ~ ' . ': j . . ~. ':.: . 

. :' , ,,' ',. 

Number Claims, Title, etc. ( 12 ) Owner by location"titles clear ' 

', " 
" 

Description: Topog. & Geog. The mine is located at the base of the south 
end of the , Gile fit. Range, 8 miles northerly from the, Gila river 
The mine elevation is about 4 UOO ;'feet , ." or /. 1000 feet higher than ' . 
theriV'er : and ,:the Gila Valley. " 

" ' lrigen~ral~it is a porphyry formation,with rocks 
identified as, Porphyritic Schist, containing disseminated IROH 
FYRITE?now altered to iron oxides: Andesite Pore Quarts Por. Etc . . 

Mine Workings: Amt. & Condition 
Lone Star shaft 485 feet 'deep, incline with 300 feet of drifting 
and stoping. These are old workings and shaft repairing would 
be neces,sary to .1p~kE?_ working conditions .possi ble. 

: .~ 
• ', ... ~ ~ ... . ~ I - . I . ." • ' , .. '. 

(ov~r) 
. .' .. . ~ . ~ .- , " 



"-
. ~..: ' . . 

Geology & Mineralization The parallel system ' ,?'f . quartz" porphyry veins carry deposits of 
lead carbonate, galena, ' carbonates 'of copper iron oxides with 
small amounts of silver minerals- and also vanadium. and molybdenum 
minera~s in varying amounts. 

Ore: Positive & Probable, Ore Dumps. Tailings No def'inite estimate of tonnage has been made 
. a:t .this time. 

Mine, Mill Equipment & FI~w Sheet . None 

Road Conditions, Route The route to the claims follows the county road north from Safford 
across the Gila _and towards the San .Juan and :Wa;LnutSPFings·-.m;i.nes.A 
branch road leaves the coUnty road about eight miles from Safford and leads 
directly to · the claims • > The road is in fair :condi tion. · .,; 

Water Supply There is no water supply on the claims. However, there is . a good. well on 
an adjoining claim to the northeast of ·theproperty .• ~ · ;. : :'~ . ' "C ,. 

Brief History Considerable pros:pecting was done on the property in the early eighties and 
nineties, mostly for copper. Practically all ore taken out during these 
operations was removed from the . claims :and': shipped .bY:.: highgraders : during " .. ' . 
the time of the World War. . .. ; ., :., 

Special Problems, Reports Filed No stateinent at this ·time. 

( . 

Remarks No statement. 

. ;, . ,'- . . ' \ . 

If property for sale: . Price; ' terms -a.rid 'address "to ' negotiate. .. -Prope'rty ' is .'foi ' ~·~&le sub.ject to 
reasonable ''' negot'iation . ·as· to'· price -and . sale: ternls ~~: .: 'Address -

. . \. " ;' ," .. A~ ":]l;~ spal'ding,.:} >;· 
Box 563 , . Safford, Arizona 

f ... :. ', ' ~ - " i _. ~ I " , ... \ 

. v \..... _. . \' , ~ . ~~ c· ... < .... . ~ ' .. 

; " 
: . ~. " 

\ j ' J ' .' _ ~ i 

y!?~ additional sheets if necessary. 



.I1 o 

August 31, 1960 

Kennecott'Copper Corporation will start sinking a vertical two 

compartment shaft at its Safford, Arizona copper claims early in 

September. The new Co. shaft will be for development purposes only as 

it will be too small for ore production. 

The new shaft will be 800 feet deep with a station cut for develop-

ment of one level, the 3900, about 50 feet above the bottom. From the 

station it is planned to drift and crosscut and then diamond drill to 

gain further information about the very large mineralized area which 

cover several hundred acres and is known to extend to a depth of at least 

2,000 feet. 

Kennecott through its exploration subsidiary --- Bear Creek ~ing 

Comp~ --- has been actively exploring the district for four years and 

in May 1959 purchased 120 mining claims for nearly $4,000,000 0 The Lone 

Star Mines, Inc's claims were the key to this sale. Since the sale 

Kennecott has been doing "fill in tt diamond drilling from the surface and 
. ; 

has outlined 100,000,000 tons plus of less than 1.0 percent oX1de copper. 

The new shaft will be the means of access to this deeply buried depositD 

Interestingly the new shaft will be sunk not far from one of the first 

diamond drill holes drilled to depth in the area. That was done by 

Consolidated Coppermines Corporation in 1949. 

The new shaft will be two compartment with a minimum rock size of 

11 feet 6 inches by 7 feet 10 inches. The hOisting compartment will be 

5 feet 6 inches square with a counter weight in the adjoining manway 

compartment. Kennecott will purchase all surface equipment which will 

include a steel headframe, 100 kilowatt GMC Diesel electric generating set, 

one Ingersoll Rand 600 cubic feet per minute gyroflow compressor, and 

one Vulcan Denver 90 horsepower single drum hoist. 



FOR AUTOMATIC RELEASE TO P.M. NEWSPAPERS, WEDNESDAY, 

OCTOBER 11, 1967 (10:00 A. M. MDT) 

SAFFORD, ARIZONA - - Kennecott Copper Corporation has submitted 

a proposal to the U. S. Atomic Energy Commission for a joint experiment to 

determine if a contained underground nuclear explosion can be used to fracture 

a low-grade copper ore deposit to recover the copper by leaching the ore in 

place. 

The proposal is based on a study released today indicating the nuclear 

fracturing technique could lead to recovery of copper which previously could -

not be produced economically. If authorized, safety and technical studies in· 

the field would be undertaken to determine whether such an experiment could 

be conducted with full protection for public health and safety. 

The two-year conceptual study by Kennecott, the Atomic Energy 

Commission, the U. S. Department of the Interior's Bureau of Mines, and 

the AEC's Lawrence Radiation Laboratory, Livermore, California, recommends 

conducting an experirn.ent in a copper deposit owned by Kennecott near Safford, 

Arizona. 

The proposed experiment, "Sloop ," would be part of the AEC' s Plow-

share Program to develop peaceful uses of nuclear explosives. It would 



- 2 -

involve the detonation of about a 20-kiloton nuclear explosive (equivalent 

to 20, 000 tons of TNT) at a depth of 1, 200 feet below the surface of the 

ground. 

The explosion would be expected to result in a chinmey of broken ore 

about 440 feet high and 200 feet in diamete r containing about 1. 3 million tons 

of ore. To recover the copper, a leaching solution would be introduced into 

the chimney to dissolve the copper. The solution later would be pumped to 

the surface where the copper would be removed by a processing method. 

The cost of the experim.ent presently is estimated at more than 

$13,000,000, including construction of pilot processing plant facilities at 

the Safford site and its operation for a year. If the proposal is accepted by 

the AEC, terms of the joint project, including the division of costs betwe.en 

the Government and Kennecott, would be negotiated. Commission participation 

would be contingent on Congressional authorization. 

The nuclear fracturing and "solution mining" concept, if suc ce s sful, 

could greatly increase the mineable copper reserves in the United States; it 

would permit devel?pment of low-grade deposits which cannot be mined 

economically by conventional methods. In addition, this concept would keep 

disturbance of the natural landscape at a minimum. 

The 'study group found the dome stic mining industry is facing an 

accelerating demand for copper, caused in part by the Vietnam war. 

Consumption in the U. S. increased 74 per cent from 1.35 million tons in 1960 

to 2. 35 million tons in 1966. It increased 17 per cent in 1966 alone. Although 



- 3 -

domestic copper production has increased 10 per cent in the past two years, 

the U. S. has had to continue importing copper to meet its needs. 

If Kennecott I s proposal is accepted by the government agencies involved 

and authorized by Congress, the first phase of the experiment -- site safety 

and technical evaluation - - would be begun. This six-month program would 

include thorough studie s in the field of under ground wate r, geologic formations, 

soil, structures, weather and public health and safety. Preliminary estimates 

indicate this evaluation might cost about $750,000. 

If these studies show the Safford site to be suitable for an experiment 

and adequate public health safeguards can be guaranteed, the Commission 

could approve the full experiment. If not, the experiment would have to be 

dropped, modified or another location considered. The earlie st pos sible 

detonation date would be in 1969. The Sloop experiment would take 2 -1/2 

to 3 year s to complete. 

During all phases of the experiment, state and local officials would 

be kept informed of all studie s and finding s. 

The leaching portion of the experiment could begin as early as nine 

months after the nuclear explosion. As outlined in the Sloop study, a leaching 

solution would be introduced at the top of the rubble-filled chimney. Flowing 

downward over the fragmented ore, the solution would dissolve the copper 

minerals. The coppe r - bearing solution would then be pumped from the bottom 

of the chimney to the surface. 

The full Sloop experiment would include a pilot processing plant at the 

Safford site to remove the copper from the leaching solution. 
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Leaching is now used on some low-grade ores and mine wastes above 

ground; it has also had limited underground use in several abandoned higher 

grade ore mines. The nuclear fracturing technique would allow the leaching 

solution to flow over large volume s of ore without bringing the ore to the 

surface. 

In the experiment, the AEC I S Nevada Operations Office, which has 

conducted more than 225 underground nuclear explosions, would be responsible 

for public health and safety. Underground nuclear explosions have been 

conducted in Nevada, New Mexico, Alaska and Mississippi, and other Plow

share experiments are being considered in Pennsylvania and Colorado. 

Radioactive material from the explosion is not expected to reach the 

atmosphere or to affect ground water, according to the feasibility report. 

Field studies will be made to check this belief. The emplacement depth of 

l, 200 feet is well below that required for safe containment of a 20 -kiloton 

explosion. 

Laboratory scale experiments indicate the level of radioactivity in 

the leaching solution would be low enough that no special shielding would be 

required during the recovery process. Any traces of radioactivity in the 

copper are expected to be reduced even more during refining to meet market 

standards. No copper produced in the Sloop experiment would be permitted to 

enter commercial markets without further careful study and control. 

# # # 

October 10, 1967 



SUMMARY OF THE SLOOP FEASIBILITY STUDY 

A study of the feasibility of fracturing copper orebodies with nuclear 
explosions and the extraction of copper by in-situ leaching methods . 

... t,.. ... ' ... ........ '.' 

Prepared by the San Francisco Operations Office of the 'U. S. Atomic 
Energy Commission; the Department of Interior's Bureau of Mines; 
the Lawrence Radiation Laboratory, Livermore, California; and the 
Kennecott Copper Corporation; with technical assistance of the Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. 
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1. Introduction 

This is a summary of a feasibility study to theoretically evaluate 
the use of nuclear explosives to fracture a low- grade copper orebody 
for the subsequent extraction of copper by in- situ leaching methods. 

Such a method, in which the m "etal would be dissolved from the 
fractured rock by percolating a chemical solution through it, would per
mit recovery of the metal without the expense of mining and crushing the 
ore. Broadly applied, the technique could provide access to millions of 
tons of copper in deposits that are too low in grade to be mined economically 
with today' s conventional te chnol ogy . 

The study was conducted jointly by the Kennecott Copper Corporation, 
the U. S. Atomic Energy Commission's San Francisco Operations Office, 
the Department of the Interior's Bureau of Mines and the Lawrence 
Radiation Laboratory, Livermore, with the technical assistance of the 
Oak Ridge "National Laboratory. It is one of the efforts in the Atomic 
Energy Commission's Plowshare Program, the purpose of which is to 
investigate and develop peaceful uses for nuclear explosives. 

The study disclosed no major problems related to public or industrial 
safety involved in the technique. Further investigations would be needed, 
however, to make certain that this is the case. 

The study recommends that, providing field studie s as sure that public 
safety will not be compromised, an experimental project be undertaken 
jointly by the Government and Kennecott Copper Corporation to develop 
the technique. It suggests that a nuclear explosive, of about 20 kilotons 
yield, be detonated underground in a low- grade copper orebody owned by 
Kennecott near Safford, Arizona. A leaching plant would be operated to 
extract copper from the rock fractured by the explosion. 

2. The Need for Copper 

World production of copper has risen progressively from about 
18, 000 tons in 1800, to more than 6 million tons in 1965. The U. S. 
Bureau of Mine s reports that the United State s refined copper consumption 
increased from 1.35 million tons in 1960 to 2.35 million tons in 1966. 
This represents an increase of 74 percent in six year s. During the same 
period, U. S. mined production of copper increased by only 10 percent, 
despite the efforts of producer s to add new capacity. Intensive exploration 
has failed to yield any new, large, high- grade ore deposits, although a 
number of deposits are known which are uneconomic to mine using 
presently available techniques. 
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Prior to World War II the United States possessed a high degree of 

self- sufficiency in copper and exported sub stantial quantitie s to other 

user s. Today this basic metal is in short supply in the United State s 

with the result that the country, to satisfy its industrial and defense 

demands, is in the unfavorable position of being a net importer of copper. 

Rising standards of living and increasing populations in the developing 

nations indicate a growth in consumption for the world approximately twice 

the United State s level. The availability and competition for metal will 

probably make it more expensive to buy for import in the future. 

To insure adequate supplies of this strategic commodity at reason

able price s for industrial and defense needs, the copper industry has 

intensified its efforts to discover and develop deposits in this country. 

Some additional copper production will come from expansion of existing 

operations and from new deposits with ore grades equal to those now 

being mined. However, the major portion, in the long run, must come 

from development and utilization of deposits with ore grades not presently 

considered economic. 

3. Leaching of Copper Ores 

Leaching of copper ores is not a new process. Its use in the ex

traction of copper from mine waste dumps has been increasing. It has 

also been used to recover copper directly from certain ores which are 

mined and leached. By 1965, 12 percent of the domestic copper production 

was obtained by leaching. 

Successful practice of in- situ leaching methods has been previously 

restricted to the abandoned workings of old higher grade underground 

mines. Mines in Butte, Montana; Ray and Miami, Arizona; and Bingham 

Canyon, Utah have practiced in- situ leaching to a limited extent in the 

mined- out area s of old mining operations. The zone s tr eated by leaching 

were well fractured and had been made permeable by the previous mining 

operations. In the se operations the leaching solution wa s generally 

recovered through the existing underground openings. 

In- situ leaching eliminate s the high costs of excavating and trans

porting the material to a plant for further treatment. To be economically 

effective, this method of leaching require s preparation of the deposit so 

that the process of dissolving the mineral may proceed at an economic 

rate and with good efficiency. The deposit must be shattered and broken 

to develop the permeability required to allow air and leaching solutions 

adequate contact with the minerals. 
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4. Extent of Resources 

How large are the United States reserves of copper? The answer 
depends upon which authority one consults. In a 1960 survey the U. S. 
Bureau of Mines estimated the United States to have 32.5 of the world's 
212 million tons of copper in ores averaging 0.9 percent copper. In 
1965 these domestic reserves were indicated to be 75 million tons in ores 
averaging 0.86 percent. Reported reserves have always been only a 
fraction of what the earth will ultimately yield. 

Large SUInS of Inoney are required to outline a deposit sufficiently 
for it to be classed as a mining reserve. Producers can only justify 
investigating that portion of the total that offers a reasonable promise 
for a profitable operation. If many year s of potential production exists 
with presently commercial grade material, there is often little impetus 
for diverting funds to prove the existence of sub- ore material. As pro
ducers approach their known ore reserve lhnits, they attempt to develop 
additional reserves. These additions can be obtaineB by new discoveries, 
by lowering recovery costs through advances in technology, or by raising 
the price. Thus, the border between mineral reserves and mineral 
resources is constantly shifting. 

It would ?e very difficult to establish reliable figures for the amount 
of sub-ore Inaterial that could be reclassified as ore reserves by the 
development of a Inining method that would allow a sub stantial lowering 
of the present economic grade limits. The closest approximation is 
available in what is often referred to as "potential" ore, namely, material 
known by its location and quality and considered likely to be profitably 
minable in the future. The amount of such potential reserves is known 
to be enormous. Vast tonnages of sub- ore material exist as halos around 
the economic limits of operating propertie s in this country. Exploration 
activities, presently on a 100 million dollar a year quest for additional 
ore, often observe, partially define, and subsequently abandon great 
quantities of this type of material in the search for today's commercial 
ore s. The U. S. Bureau of Mine s estimate s that an additional 58 million 
tons of Inetallic copper probably exist in potential ores averaging about 
0.47 percent (9.4 pounds of copper in 1 ton of ore). Some definite 
information is available for eighteen such deposits containing about 16 
million tons of copper. 

A cOInplete answer to the que stion of how much copper is in the 
United States in a sub-ore resource category will be determined only 
when a new Inethod of Inining technology is tried and proven, giving 
industry an iInpetus to fully explore the extent of these resources. 
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5. Nuclear Fracturing 

If a nuclear explosive is emplaced deep underground, upon detonation 

the blast will be fully contained. The energy of the explosion is released 

in a fraction of a microsecond and it vaporizes, melts and crushes the 

surrounding rock. A cavity form s and expands spherically around the 

blast center following the outward moving shock wave until the pressure 

of the gas in the cavity approaches equilibrium with the weight of the 

overlying rock. The molten rock that initially line s the cavity walls will 

flow and form a pool on the cavity bottom. As this material cools and 

solidifies into a relatively inert glass, it traps and entrains up to 95 

percent of the radioactive fission products generated by the explosion. 

The roof over the cavity, having been fractured by the shock wave and 

effectively undercut, will start to collapse and a cylindrical chimney of 

caved and very permeable broken rock will develop upward. The chimney 

will have a radius that approximate s that of the cavity and the height will 

normally extend to a distance of four or five times the radius of the cavity. 

Chimney material formed by nuclear explosions in granitic rock is ex

tremely permeable and has been observed to have about 25 percent void 

space with 75 percent of the fragments smaller than 12 inches in size. 

The force of the explosion will also fracture rock out beyond the chimney 

boundary. This outside fracturing will also increase, to a lesser extent, 

the original rock's permeability for a distance approaching three cavity 

radii. 

6. The Sloop Experiment 

In the Sloop study, a concept for an experiment is proposed to evaluate 

the nuclear fracturing/ in- situ leaching technique for recovery of copper 

from low- grade orebodies. The Safford deposit of Kennecott Copper 

Corporation, about nine mile s northe:ast of the town of Safford in south~ 

eastern Arizona, is suggested as the experiment site. 

As now conceived, the experiment would involve detonating a nuclear 

explosive with a yield of about 20 ki1otons~:~ underground in the oxide 

portion of the Safford deposit to fragment a test zone of copper ore. A 

pilot leaching plant, having commercial size equipment, would be built 

to leach and extract copper from the broken ore. It is anticipated that 

at least one year of leaching tests would be required to provide enough 

data for a reliable evaluation of the experiment. 

If Sloop site evaluation is authorized, the AEC will make detailed 

field inve stigations to determine the suitability of this pr oposed site. 

The se investigations would provide the basis for final de sign of the 

experiment, including the selection of a nuclear explosive, its yield, 

and method of emplacement and all aspects related to public health and 

safety. 

~lc One kiloton is equivalent to 1, 000 tons of TNT high explosive. 
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The nuclear explosive would be emplaced in a hole drilled from the 
surface, approximately 20 inches in diameter. The hole would then be 
plugged to prevent venting to the atmosphere and the explosive would be 
detonated at a depth of 1,200 feet. It is expected the explosion would 
create a chimney of broken rock with a diameter of about 200 feet, a 
height of about 440 feet, and containing approximately 1. 3 million tons 
of broken rock. 

After the shot, hole s would be drilled from the surface into the 
chimney to define its height, to take sample s of the atmosphere inside 
it, and to measure the void volume. Holes would also be drilled to 
investigate the extent and radius of fracturing outside the chimney. As 
soon as the post- shot safety requirements are satisfied, existing under
ground openings would be rehabilitated and facilities installed for the 
leaching tests. 

For the leaching tests, leach liquid input holes would be drilled to 
the top of the chimney. An access drift and a system of drill holes would 
be installed beneath the chimney to collect the pregnant (metal-bearing) 
leach solutions. The copper would be recovered from the solution by 
treatment with iron to precipitate a copper powder. A precipitation plant 
using cone precipitators similar to those now used at Kennecott's weste"rn 
mines would be constructed near the shaft. The plant would be capable 
of treating a throughput of about 2, 600 gallons per minute of pregnant 
solution obtained from the collection system, and of recycling the barren 
(stripped) solutions to the chimney zone. 

The pilot leaching plant would be operated at least a year to develop 
operating techniques and to provide data for the economic evaluation of 
the commercial potential of the nuclear fracturing/ in- situ leaching 
process. 

The operation of the pilot leaching plant should produce a moderate 
amount of copper that, after suitable treatment, could be made available 
for ordinary usage. A portion of the copper precipitates would be used 
for developmental studie s to determine the most efficient proce s s for 
refining the crude copper for marketing on a commercial scale. 

Laboratory scale experimental work indicates that possible radio
active contamination of the copper is a manageable problem. Radio
activity in the leaching solutions should be at low enough levels that 
shielding for per sonnel protection would not be required. Any re sidual 
contaminants in the raw copper product should be removable by refining 
processes so that the finished copper should be virtually free of any 
contaminant. -
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The feasibility study concludes that there appears to be no safety 
problems that cannot be satisfactorily managed and that the project can 
be conducted at the Safford site without hazard or serious inconvenience 
to the population in that area. 

8. Cost Estimate and Schedule 

The preliminary cost estimate for the entire experiment, including 
construction and operation of the leaching system for a year, is about 
13 million dollar s. 

It is expected that about nine months would be required to complete 
the pre- shot safety studies and prepare the project site for the ··detonation 
after authorization to proceed is granted. An additionaLperiod of nine 
months after the shot would be required for evaluation of the explosion's 
effects, decay of residual radioactivity in the chimney, and construction 
of the leaching system. Then the leaching plant would be operated for 
a minimum of one year to accumulate sufficient data for development of 
proce s s technique s and economic evaluation. 

9. Project Organization and Administration 

Project Sloop would bea joint effort of the U. S. Government and 
Kennecott Copper Corporation. The Atomic Energy Commission would 
provide the nuclear explosive, conduct the nuclear operations and the 
program s for the protection of public health and safety. Kennecott would 
be responsible for the leaching and copper recovery phase of the experiment. 
The U. S. Bureau of Mines would participate in all phases of the experimer:tt, 
would evaluate the re sults, estimate the applicability of the technique to 
other potential orebodies, and would cooperate with the other participants 
in reporting the results of the experiment. 



DEPT. M,JN ERAl tiiSOUiW 

REnrH~!!"'n ~ l?"In;~Q· 
'lo! ¥~ , ,, ~ 

NOV 11 1942 
PHOENiX, MHZONA 

LONE STAR MINES INCORPORATED 

Safford, Arizona, 
November 10, 1942. 

Mr. J. S. Coupal, Director, 
Arizona Department of Mineral Resources, 
413 Home Builders Building, 
Phoenix, Arizona. 

Dear Sam: 

Pursuant to your request, I am enclosing 
h erewi th a copy of STATEMENT OF DEVELOP1'IENT COSTS 
used by us for reporting the progress of work under 
our Class C Preliminary Development Loan. This 
system has seemed to satisfy R F C in every detail 
and we have reported on this form on the 5th and 
20th of each month during the progress of our work. 
Receipts for each expenditure were attached to one 
copy of the report which Mr. Gohring approved and 
returned to us for our files. The break-down as to 
estimates in" borrowers application could be arrang ed 
to suit the particular case, but apparently need not 
be in great detail. 

We are a little discourag ed to date with 
rep orts on our Class B Ap p lication since I can 
not receive word from Washington, nor have confirmed 
by R F C the receipt of our papers sent them on 
October 21, nineteen days ago. Telegraphic advice 
yesterday from VJashington also says that the Phoenix 
Office R F C Report has not yet been received although 
vve have been told ' it left Phoenix tf several days ago"-
from last week. NO doubt Washington is severely crowded 
with work, but if you could get Bill Broadgate on the 
cas e for us, i t VI ou 1 d S 1.1 reI y be ap pre cia ted. 

We enjoyed 'tIery much your visit wi th us the 
other day and hOl~ you can get around often. Best 
personal regards. 

Very truly yours, 

J. D!, Mer~~ll, ~resident, 
Lone ~ tar lynne s, "l 
Safford, Arizona. 



No. Au.Oz. Ag.Oz. Pb .~~ 

1 0.010 0.8 None 

2 Trace 0.2 32.6 
\ --......... ,. 

3 0.010 0.6 0.8 

4 None 0.1 None 

'5 0.040 0.8 None 

6 0.010 

7 0.030 None 

8 Trace 0.2 None 

9 Trace 2 .. 0 None 

10 Trace 3.1 :None 

11 Trace 0 .. 3 'None 

12 Trace 1.1 None 

13 Trace None 

14 3·7 None 

Sk~LES RECEIVED FROM A. P. SPALDING 

(Lone Star Mine, Ariz.) 

2.11+ r-Tone 

0.51 0.2 

0.10 None 

0.10 None 

0 . 05 None 

0,,10 0.8 

0.3 

1.12 None 

5 .. 81 0.1 

1 .. 63 None 

0.15 None 

0.91 None 

8.05·, None 

V 
February, 1947 

- - - - - - - - - - - - - - - -
Description 

Treasure Box #1. camp1e cut across 20'. 

High grade vein running through this, not re

presented in sample. 

Lead Hill. Sample (Spalding) No. 1 40 t . shaft. 

E. side of vein. Sample width 2' in 4' vein. 
I 

Cut at JO' depth. 

Lead Hill. Sample (Spalding) No.2 - 40' 

shaft West side. Depth 30'. Width of vein 5' 

w. of Sple 3'. 

Sample (Spalding) #4. N. of L.S. shaft. 

Taken on both sides of canyon and in bottom 

for 300'. 

Lead Hill. (Sample - Spalding - #5) General 

sronple of vein material piled on dump. 

Lead Hill. (Sample - S~pl8ding - 116) Taken 

from cut on vein 100' S. of No" 1 vein and 

300' above No. 5 - 50' shaft. Depth 4' -
Width 4'. 

Iron King #5. This material is off big No .. 1 

vein. (Is this iron pyrites or copper 

pyri t es?) .AB. 

Iron King #4. Another vein 150' above big 

No. 1 vein. Not tillcovered enough to deter

mine any width. 

Spalding Sample #2. Ledge width of sample 

4' alongside of cut 1st canyon N. of L.8. 
shaft. 

Iron King #1. Representative sample of 

shipping ore 4' vein off top. 

#1 Long Star veine Vein width 2' Dept. 10'. 

Lead Hille Samnle (Splading) #4, 50' shaft on 

same vein as Nos. 1-2-3. 300' east. Dump 

sample. 

Iron King #2. This material is out of same 

vein as #16 

Norquay Shaft. Depth 20' - Width 6'. 



No. Au.Oz. Ag.Oz .. Pb.% Cu.% Zn.% Description 

15 Trace 0.6 1.4 0.45 0.8 Lead Hill. Sample (Splading) II? .. Taken from 
large pile of vein material on dump. 15' 
shaft. 'Width of vein in shaft 6' .. About 
300' s. of #1 Shaft. 

16 Trace 0.4 None 1.53 0.1 No. 2 Blue Jay. Same vein as Ifl. 300 or 
400' w. and cut over 3' width. 

17 0.060 0.5 27.0 0.81 None Lead Hill .. Sample (Spalding) #3· Same vein 
as Nos. 1 and 2 but on top of veing 50' E. 

...• _ , from shaft. Cut on 2'-011 • 

18 Trace 0.5 None 1 • .32 0.1 Clara Shaft and Tunnel dmnp sample. 

19 0·300 0.5 None 6.01 0.3 #1 Blue Jay. Pay streak in 4' vein. w. of 
streak 1 t • E. of tlmnel 200' • 

20 Trace 0 .. 6 2.2 3 .. 00 0.1 Bl118 Jay No. .5 Samule. Several hundred feet 
W., of No ~ 2. Same vein. About 3' width. 

21 Trace 0.3 None 1.22 None #c:.. 
If ,/. Claim #4. Sample cut over 25 ' 'Nidth. 
Large outcrop of low grade. 

22 Trace 0·3 None 1.22 0.4 Iron King #3 .. l' vein. Sple. taken off top. 
About 150' above vein #1. 

23 Trace 0.4 None 1.02 None #3. 6' ledge at the sanrolp. • 100' E. of 
open cut on SaL1l8 ledge .. 



.J. D. MERRILL. 
PRESIDENT 

ALBERT SPALDING. 
VICE· PRESIDENT 

PAUL MERRILL. 
11lnut ~tnr fliuts, lIut. 

SECRETARY·TREASURER X~JOXJlQ~(K~P::x. 702- lOth Ave. 
EUGENE CREECH. 

DIRECTOR 

JACK FOLKS. 
DIRECTOR 

SAF,FORD', ARIZONA 

Roger Manning, Field Eng. 
Dept. of Mineral Re s ources 
Mineral Bldg-- Fairgrounds 
Phoenix, Arizona. 

Dear Roger: 

Feb. ~28, 1948 

It has been some time since I have written you 
keeping you up to date on progress being made at the mine. 
You may be in touch with Mr. Allison and lmow all about 
what's going on. If so, fine, if not, here is a short 
summary of transactions as of this date. 

Their . work is centered as you probably blOW, in 
the ·Creech shaft starting at 18'. The eighth round was 
shot today, each round being sampled by Allison. The ore 
holds up very consistently rangiqgttrom over 1% to over 2%. 
Of course the high grade that ha~stubbornly hanglng around, 
all thru this development, shows 8 to 11% carrying con
siderable glance. This material naturally was omitted from 
the samples. They are now down to about 43' and to go on 
much deeper in there would be extremely hazardous. If sink
ing is continued,it will become necessary to do some 
timbering and collaring the shaft to the point of safety. 

You or Newt never saw this area of the property. 
It never belonged to our group but was held by two asso
ciates. It has now been deeded in to The Lone star Mines, 
Inc. They have a very interesting thing there. That whole 
hill is cut thru with one dyke after another and has the 
appearance of making one large ore body at not t oo much 
depth. There is ore exposed allover the place. So they 
are working in a very favorable spot it seems to me. It 
certainly would be tragic to cease developments there now 
without doing some cross-cutting. I wish you could see 
why I make this statement, I'm sure you would agree. 

I have had several talks with Mr. Allison over 
the phone, and I'm convinced we are dealing with a man 
that pushes a mighty hard· deal. We're not going to gi%e 
the property to him, and we're not dropping down to 5°0 
royalties on all ores and concentrates under 6%. In other 
words, it means we would get 5% of 'the net returns after 
Allison deducts whatever costs he desires, and from what 
I gather, that runs the gauntlet of just about every con
ceivable cost all the way down the line. I can't believe 
we have come to that yet. No one wants to see that prop
erty go any more than we do, but good heavens we also 
are due some sort of consideration. We might take a beat
ing, but not an annihilation. I only hope we can get to
gether on some sort of reasonable terms, perhaps we can. 

Somw time when you , are over this way and can spare 
a full day, I sure want you to see the Blue Jay portion 
of this property, and thanks a million for everything • 

. / ~, /}- /7 //" _A-:P--

/ 

/ 
/ 

/ 

\. 
\ 

\ 
'\-,. 
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SAF.FORD, ARIZONA 
EUGENE CREECH. 

DIRECTOR 

JACK FOLKS. 
DIRECTOR 
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Chas. H. DUl1.ning, Director, 
Department of Mineral Resources, 
Mineral Building 
state Fairgrounds 
Phoenix, Arizona. 

Dear Mr. Dunning: 

May 19, 1947 

MAY 211947 

I ,' · In connection with :Mr. Sweeney's visi te covering the 
Loni star Mining property about 10 miles north of Safford, 
first, I want to express our thanks and deep appreciation 
for your kindness and obliging nature in giving us this 
break. Mr. Merrill and I are indeed very grateful. 

To further acquaint you and the Department with the 
property's merits, I am enclosing some compiled data that 
I think you will qe glad to look over. You may use all or 
any part of it you may desire in connection with your fil
ing system for reference. As soon as you have had time to 
make copies, I ~should like to ask that this be returmed. 

Mr. Paul "Merrill will be in Phoenix perhaps SOTl."l2 
time next week. He will calIon you and Mr. Sweeney so 
that an exchange of ideas, thoughts, and needs connected 
with our mining problem can be discussed • 

In the mean time I would be ~leased to hear a word 
from you with reference to Mr. Sweeney's findings and con
clusions of the property, as he saw it. 

I am pleased to state that the County Supervisors 
have agreed to put in a new road to the lead hill group. 
The work is expected to be completed at an early date. 

Mr. Merrill and myself are well pleased with the 
showing thus far encountered at the diggins' We have just 
opened up some very high grade lead-carbonates just under 
the vein where Mr. Sweeney cut his sample the other day. 
The going is tough however, for all the time we can put 
in on it is each Saturday afternoon and all day Sundays. 
We do not have very efficient equipment with ~lich to 
work with either. We do have one thing tho, and that is 
FAITH in 'what we have set about to accomplish, but we 
do need help in a way to get the mine opened up and pro
ducing. Right now all we can do is the best we can with 
what we have. 

Please consult Mr. Manning regarding some 23 assays 
recently made by U.S.S.R.& M. Co. to tie in with this data. 

Very truly yours, 

~~~ 
Albert Spalding {I 



~~ . .. . 

Washington, D.C. 
Feb. 10, 1943 -

~J ~ ;; ;)iWE~ 

2i'UB:m Crr: Iv1 ine Loans 
/. Lone star l'iiines, Inc. FEB 12 1943 

l . J. D. Merrill PHOf.N; 

As you know by now, t his applicant bas again beeu ' -turned 'dovm. 

It seems as though he bas had every chance and there definately 
must be something wro~ with the property. 

At the same time, if he should do some work which VIould show tbat 
there still are potentialities, the case could yet "oe reopened. 

Bill Broaclgate 

/'";4 

(~ 



RECONST'RUCTIO,N FINANCE CORPORATION 

WASHINGTON 

December 24, 191~2 

~ .fr. J. D. : ~errill J r:' r8sident 
Lone ;~ tar 'Jines, Inc. 
~:·a.f.rord, ,\ rizona 

".8: Lone S tar " in(~s, I nc. 
Docket ~ :o. ;~D-52Li-2 

This will acknowledge receipt of two copies 
of the above-captioned a~plication for a mining loan to 
be made on your property in :raham County, Aril.ona. 

This application was presented to the Corpora
tion by '!} r. ')'. C. 3roadgate, Assistant Uirector, j:~ rizona 

DepartLnent of' }lineral ;-(eSGUrce3. This application has 
been <?,l.ven the a.bove-captioned docket number, and in all 
future correspondence you are requested to refer to this 
number. 

i) leass be 8,ssured this application \"dll be 
given our i.mmediate find. careful consj.deration. 

(.l'C-!1,r/"'l .. 1.t:J 1 ·, ..... 

Very trul~r your:.;;, 

CHA,s . " , TU!J .• Y 
Assistant Chief J ~rining Section 

\1 N 



:Mr. j. D. Merrill, 
Lona star :Mines. Inc.,·, 
:P. O. Box 349, 
GaffoX'd t ;:~:·:lz. 

Dec. 23, 1942 

HD"l.~el l:ft:tr'.r1n&"ton, 
:~;J8s.l:1:i.nb"ton t D • C. 

or 
5'~ Senator .dnyden 

The qUQstion of :pol~lcy regard1.Ilg additional ft.L"'1ds 't'JTilll'1 Claso C 

loons rJlVe been ex.r.lD.Ustc~l has been decided. 

li100se ·a.{ldltional loans, when thoUGht "to be !).6CeGSaI3 by '·!#ho HJ?C 

li1inil1{s ;'~jection, 1'Ji3~ ~)e issued tInder section 5-d-2 of ·tIle i..UTe ./i.at 

as amenued t and not 0.0 another C loan. 

As -hho policy has Doen deoided .. I have filod your D.J?:plicutioll :ror 

conside!"'n:tiol1 by tho l.lil1:ln.:.; Section. 

Vor.! truly your .. s, 

;J . G. B.roo.ds;e.to 
~~Dst. Director 

r 
! ! / / 
V Iv 



SUBJEGr: Mine Loans, 
C loan plus 5-d-2 
Merrill, Lone star. 

T'T h' t'.as ~ngton, D. C. 

D~pr " 
, PMNcPA 
~ -J. f/#f ...... 
JtT'~~'l""" " 4.;·!;iir~" • . 1:~.rP ~) 

Dec. 21, 1942 

DEC '.) '. 
PHo~, \j . . ---3 7942 

" , ~.J /I ' 

~ --I filed this today, but I don't feel at all encouraged about it when 

you consider the attitude on the Fields application I have run into. 

There is no reason why ,such cases should not be filed, and as we 

have instructed Fields, not as additional C loans, but supplementary 

loans to continue the work under subparagraph 4 of section 2 of 

paragraph 5d of the Hecons-truction Finanee corporation Act as amended. 

I am assueed that this procedure will get the proper attention for 

the applicat ion.. •• but it looks to me as though the scrut iny would 

be pretty tough when nait gets them. 

Bill Broaclgate 



: t 

Mr. J. D. 1ierrill. Pres •• 
Lone Star Mines. Ino •• 
1). O. Box 349, 
Safford.. Arizona. _ 

Dear Mr. wIerrill, 

Dec. 15, 19tk'3 

DEPT. M~N~Rft.L rlrl?;;t;~~~.;: 

R:: .'~~.~-!; "T~ 

DEC -17 1942 

PHOENt>~, 

HO'tiel Inrri1J0rton. 
Washington, D.C. 

I ha.ve at 11S.!ld today your letter or the 12th VJ'th the enclosed 

applications to the RFC for an extension of your C loan. 

lbave a teat ease before tho HFC at tho present time in which 

case fuJ. ..... vhcr C loan fu..."l.ds are requested. 

This is tho first of its 1{;1.:nd and the decision ba.:nging thereon 

will be in tho nature of a precedont. 

I h.ave beon assured the decision will be made in Cl. tew days. 

It is my ju.c'4~eli1e:nt that it would be bet-tor no'c to confUse the issue 

by i'11inganother case until the HFC :policy is decided. 

Howevar. the apl)lica:tion is yours and if you wish me to file it 

1mmodul.tely you need only vlire me and I sl1all do so. 

AssurulB you of our COODoration alld tluuliting you for your caaplL~ntary 

remarlts. 

.~ . ' 
.J. -

t i_!~', '. t? ' II' 
~ , M1 

vt} 

Vel~ sincerely yom~s. 

') . c. Broadgato 
,A.fiDt. Diroctor 



December 11, 1942 

MF.k'lO Hl .. NDUlvI S'UBJECT: 5-d-2 A:)pll cation 

TO: w. C. Broadgate 

FROM: J. S. Coupal 

Judge Merrill 01' the Lone E:;tar Mining Company has just called. I 

understand that the engin-;;;;r from the RFe was at the~rOpHrty a~q was 

in cOlltact with the O\'mHrs of' the property und a decision was .r~ad.8 

that before an exa.mination for a reconsidera.tion of their "Btt loan 

applicatior .. was lli8.de, the r,.,) :r~e star people would like to ;:'pen up more 

ore she-wings, 8.11d are do .ing thi s on their O\lm ll!Oney, from the 150 foot 

level of the mine. 

Itleanwh11e Judge i:lerrill wishes to consider ways and meflns of keer ing 

the worle 0.:'1 tho dtJe~' shaft to make it · available for examina.tion 

under un exten~.i'Jn Dl' tL3 "e" l~a~ if thj.s is :9cssible. 'Fb.e mine 

does not :''12.};:G ~~mt""Jr :.inc) th8~e is c'::n:'1parati vel~T li ttle 'Nater in the 

deep shaft below tilo 150 i':)ot l~'3vol. T::<.:;y .,·~Lwrv that certr3.iLl arc..ount 

of caving has occurred and it IGo}C':3 a[3 though t.h n t imb 3rs have arched 

there a nd llr :J8u.Ply.)rtir~g a 'plug ~f Goo'Ut 20 f'3'3t in (t81'th. They 

have dT':V0!l a ;.~i ~ e tl i:;."nueh thj.s ) lug an.d find thB gro'Jnd open below. 

The 3h2ft:'1ey c8..11 foY' ~ certai:r RnlOunt of rettmberj-ng, but the 

prop2rty is fullY' ('~quipr-ed.to go ahfmd 'Hi t ~ \ thif". '.1·;J r ~:: , and. this work 

may t::;;}c e an;{,.'lher'= trore ~~:· lOCO tD ~:; ~.noo or ~~· 5000 t ;) ~ (\r:1':11etn depending 

o~ the c~~ditiQnB encou~t8red. 

lrhe only snggostiof1. I could 01'1'81' in. this instance 'Nn,:~ tG a pply for 

an additiGnal "e ff loan under the eUlHrgency amencimant to the RFC ACT 

and submi't itt::> you to SO~:1 -:lhether or not you c·:)nsider it wise to 

trY' 8.11~1. fol.l.c.YN tbis procedur (~ and then act ;}ccorcitng,. ::~ .) your judgment It 

Accordingly I have suggested to Judge i:i(Brrill that h(~ ~HakE' out such 

an ap :~ licatlon and submi t all of tUB evidence to you and t.hon uwai t 

your decision. 



December J.,., 1942 

JudgG J. D. Merrill " 
Box 349 
Safford, Arizona 

Dear Judge M.errill: 

r 3m. returni:c.6 h'3rewi tb. 'Jcur pt~titiJn to recol1£jider a~);)licatiQn 

for aevelopment lO9.H on t.:a. ~~ .Lone St.e.r Mine. J- -

---..-.. ~ 

I h r:lV'.?l just be9ll 2.difi sed by i~lr. Broo!:s that on 8ur t'Dport of 

the 9I"Operty tit ll8.S beon reconsid(;:,reu 8.iJ.d t l"L:'t undoubtedly 

a field examination will be .::Jlade ':lr thatyour t) etiti.c ~:-l 'vill 

call for a recons iderati an of the application. 

I hope that it re~ults favorably. 

JSC:kk 
3nclosure 

J. S. Coupal 
Director 



SUBJECT: Mine Loans, 
Petition tor reoonsideration 
Docket No. B-ND-3965 ;,."" 

L Lone Star Mine t J.D .Merr ill , 
Box 349, Safford, Ariz. 

.0 

Washington, D.C. 
Bee. 2, 1942 

PHOENlX, 

I am sure that .Mr. Merrill will be pleased to know that the 
Supervising Engineer will be instructed to re-examine the Lone 
Star at his earliest convenienceo 

I am. afraid f"'.rom the rather dubious sounding memo which came 
to me from Sam. w·ith the petition this may not "cut the buck" • 

I hope (it will, however, as otherwise I will have this thrown 
in my face the next time we want a case reppened. 

Bill Broadgate 



~3UBJ1!~8I': Mine Loans t 
Petition Reconsideration, 
Docket Uo.BND-3965 

I Lone star lune, J 8 Do Merrill, 

Bo. 349, Safford, Ariz. 

wasrdngton, D.C. 
Nov. 27, 19L1-2 

I t:J.llcea. to the Engineer EY~liner who bad this case in cmrge. 

frhe Merrill pet it ion has no·t; as yet reached him. 

I eXI)J.ained the situation as :''7011 as I could and coni'irmed our 

convcrsation with a letter cO:!?"J of which is attached. 

Bill Broadgate 



Hotel Lar:l:Ll::fGOn. 
~d~l$l1Lj.gton. D. G. 

or 

-rI" ~ 
I 

j,:) Senator Carl :i~aydon 

Er.· j. Jj"'. Bteadtlan, Engilloor ~inor. 
Mi~l Seotion. 
Ileconstruct ion ::?i1.umco G()!~pt.)ra t ion, 
r;ashil~cjton. D. C • 

AO per OlU" COllVo:rs.."l·t1on ()f this mornillS t if vlholl the pot!t:;,on for 
. ·L .· . 

f'lll· .. t;hol" con.sidt):t:'iltioll oJ? ~iho I>iOllO_J1t.o.r""':"li'ac loan. I/ocltet 1iO. 
13-1ID-3956 rouC110S you you. tind tkrli you lQequiro :rurthor infol"!fnt1on 
I sr .• all he p~a!lsod -co diGcus:;~ ..it;he .nLl.ttcr. a~·t yt}1.ll' ~ollVoll.1011ce. 

1\ltho~1h this :1.0 a nD.:rl""Ot:l vein rilino 1iJ7. Goupal OQ,.Licves it r:V3Y l~v() 
a c1'k.'1noe and tho ftU"thcr diacoV'el",,:{ sinoe :1r. l~ e~J.inoo it ::JJJ:y 
'\'Ja.rra..nt 0110 of iiha fiold cl'l3ino{)rs 't;aICing ~Vl()tMl,· look a.t 1 t and 
'11m hope yOll v'dll 80 conclude. 

The fact. tlutt.hcy bavo oV("'r'fthiI!G (;U"l'tUlgod to go ahead ar..d ti1!lt ·thoy 
11.'1'ftO start.od to lJaY 0l1'b tho u(;ft loan indicates decidod SCX>d 1ntentioIW. 

It rrould SDCl,~l ao t J;.ough. if the 13 loan is authori~d, op'6rat~") poso1bili"t;ios 
'rlOuld be provon befext"e 0. GTOO.i~ (leal of it is dinbl.1rood. 

ttt" . GOtl~u states f11 questIon tru~ t1.tlvioobility of puohi.ug f01· ~:l.. "B" l(xl.n 
on narf,;1nal l'l'oportiio$ , but at the sarna tirt1.c. ton as thou.gh adc'i1t1oml . 
lJ10llOY t~·ould ;: :~a'c out oomo OOPpOl~ produotion fl'om 'trAn Itt-011e:rty H.l.ld it, 
:ny 1)oOD ibly ,10vo1(1) into 0110 l}bxc COtlld I'£1Y back tho loon. a 

:,;e t:U'0 {;se 21era.lly l"olum"iant to DUI1P0l."t l'O(l\W~~tG fOr re.{)J.X;;n1ng a l'.lt(jjocftod 
.0 l00.n ai~el" an erI)endj:ture of a C loan hua l1lOt reVOO1~lc3ati.sf"do·tlOI"J 
indioatioru1. especially now tlw 'field staff 1s so OVE)rlOtldod run I teel 
tbat Jar. CouJXll vrould not l~v(). €)nco'U'J':":;l(;;od tl:d,~ unlas.o he felt the·re is 
r&.~somblc .. f:lOrit ilr,,"Olv()d. 

11. (}. Broadgato 
lli'l sot. D1.'"Cotor 



FHOtl: J. r3~ Coupal 

SUBJ ECT: P3tition Reconsideratioc 
~1 .B :l Loa."'"! 

1-- Do cl~ G t .No. B-rw.- 3956 
" ... . L(~. ~~~ .... §_t?-r Mine 

J. D. Merrill 
Box 349 
Safford, }~izona 

I ;El '::: ncl r) ;3 i r:.~~ c·o py of h\Y l '3 tter to J" D. lvlr:-::rrill u:r::(i &180 s. C0 1) Y' 

e)i" ri iE ~Ht i ti·yG., I :;FLl ~ : t'_ l)'i~i'::<' .L t . 2:~' s' ctior: :.Jf the :,:-' ro ~~\ ·:; rty. 

:;:: tl '~ ~"':~T:y L1U r et ;Lal ,:: ~.~ t ~·>~ "';~.' :i.n 1:3 lHJ.rro·pt3.nd t lh? GJ.·'~ D'.;d.:i. e s 
~31 1: )rt :·-;? !.~l tr"'!:·(.?ctllt11". It i c~ ~?<.Lc3e i ~~.J.. ·:~ ) ll'.)"~;ve)r (~rt t 'J !;;et EJ:J:n:E:) 

pr ud.:l.ct j.'J:':i. fl'om ~~ ll~; :-U:t. .~l\~: 1 ; C),~"'. ;. ~f f~.~l L1C.!' f) <.1::; .3 in the ':;13.:1 :':.)1' 

CIJ }X;2r b e o JI::8S 2f::' sot 1. vc:~ , t~"1(:: ~,~ flay b ';: ~.;b l e to prol'Luce ~.:.t s. 
:) I' ~<':':i t • 

I. ·~J. P.v'3 ;~ \.l .ge>:: \:; t l:~d t l')S! t .:·.1':?rT.'ill c :·~'·.2. idBr L:;ils in ~~: iE the event 
tr.:. ~t t o r:10 FS not get aSsi.'5tf':Hl.ce on .'} "519 loar.". 

?l ~afie r eturn this corres~alidence af ter you have 160ked it 
uvn::. 

I :1D. ·;:;;3"!j i ::J ll the 8.:iViSHb ili t:l of .~)u ~;1l.iL.6 fu I' \:1. liB I' loan on :.rrargillal 
::.~.~:clp ;2rti ':;:8. -~mt i?. t t:-.. G 3;;;1!n.e ti~:1o . i' ~;el ·s'S t tough additi:-i.ne.l 
money vlould get out SG:rue Co}}~·er prod'lction from t:nis property 
and i t nw.y .ptjsf:ibly d.evelo p into ODE: tha t could pay back the 
lQan", 



November 25, 1942 

Judge J. D. Merrill 
P. o. Box 349 
Safford, Arizona 

Dear Judge Merrill: 

I am Borry to have :alssed s(~eine you on Novomber 23, H.:.1d I hail!j! 
looked ovor your petition for reconsiJ.oration o i.' your "B" loe.n. 

I air:. fOFNardlng YOU1· pet1 tiOll to W. c. Broadt:~Hte at :;1a:;h.ii:16ton 
a:J that he me.y be a.dvi ·s€~d 3.G to Y;Jur?eti tlan, Hud I ;~tm :.uk1uC; 
hiJ,:i. to investigate and 30e it it i;3 possible to afJsist in getting 
the loan granted. Tile fact that you haV~1 found Qre and hi.~ve 

shipped eertai'n tonnage shCJuJ.u 'Harrant YOU!" i)Ht1 tion being 
rec:m.sidered. If you do ll~)t got a rec':>nGid.eration. ;:;.1' Jour 1 :Jan, 
I bellGve you should b~ in a ~oB1tion to 8ive 30mB of the 
oporators a lease on "lour property ar;."i i'urther ue'Telol:raent by 
taking out orr;, and utth<: Dame tii!lO, extandtho drift to the 
west on the 100 foot 1 -;C;vl'11, and if you ellcounter oro, 'odgin 
taking it out. 

I hope 'lOU will bo ·ablG to gat goverIlll18r:.t i'unds t ;J do 'this,. 
and '1"1": will do Qur best for you. In the ,avant 01: failure to G·3t 
tho lotU1, I beliove a leal:;o plan most i'eusibl!) way for JOU 

to continue .. 

JSC:kk 

CC .. Mir. W. C" Broadge.te 
Hotel Harrington 

Very truly yours, 

J .. S .. Coupal,. Dir[~ctor 

:fl:leventh and I~: Stroets, N.W. 
Wa;3hington. D. C. 



Judg~: J. D. Merrill 
? o. Bo,x 349 

OEPi. r( 

DEC 

/ .. , ~-,-~,"Z>L»----.,/ 

-. .. d ' ~ ";" -~W"~'~~"".'_""'_'_) ~,"-;,~./~,''''\''7. , -h' "1' ·'IiT .:': .. " .1 ~::. ~DrI'r t :) 1.ldV,;:) .:';15S8 3l~el1l6 :lOU I:.n L1 0 \T '3~Db'3~ .,; -.::.~ ~ , ~ _ 

locked GV ,,-:r :/C;:;T l)i;tition .rOT rE co :;,' ,',4.1.~;:,-', :~~~r~~,~. ~:.,. of your "B'~{(}:_m. 
,.- ,....r~, ' \,; \::.~ 

1942 

I 2.:~ :f'or.t; c,:7'Cli r:,,; y-.,)iH' yetitio.L. t .:;)! /,,,c • .G ru L!. l~!6;j,tc 2.t ;VCi3hi :r;,gt~n 
:::; tt::::t 118 ';31<:1 ,~.;" ;.:dYi:;~;U ':::"~ _. 1; 9::<1·~iJ.l" :>j t~ .t}~1~ dati I E,J • . [l.Jkin l:~. 
~, :iL. to L:.vc 3t 1~:,~ .. ~ t ·;) allJ. S'~;e 11 1 t·. , l"~, l- u3S:l"JJ1.1t'" G·:.) a~si3t j.ll get-rill1g 

-;;;:e lO <:~.(l ~rhLt ':~' J.. Tll '2. i'c:..c t tl';. <::~ t }y ~(''\..~ i;~4~~/,:fc~ud. ere S,r:.:';' ~::iV G 
,.:::-' ~ i '.-, (::.. d c t~ rt p i " ~(~ '."'nt: , · (''' ~u .. ; Ji.. fI;:-~"i""";'a;.'1-r'~- t$ur ·,·,.;)ti ;'1 " "'" o61"' fj' 

~~~;~t;:':~~L~;~:ii:~~f!~~;~,~,:,.~:~,:,'~,':,~~,~{~)~!i~~(f;~. ~1~~!~~~ ::en. 
i:;nki fUi, O1..2::i D]: ,-:; .. " ., ( t. i , t" tl~.(i' .3 UI:.e I.J 1 ~.. . -. t -)''1 t L2 ':'~'':' IJ te' the _ ,-, j , •. , "ro" " ( ' ~ '-' .• , \;, '.+I.A. 

;1;3;.:~. t :JE th2 1,)G fod,t \ l:,~lT': ':lj :'l~:d it Jl~u :::nl ~OU.Qt t:r Qre, 'jsgin 
\ ,I / 

tukiD.g it .J1.l~.. ~\ .I f 
~.'" '.,. " ,/ } 

'\-'.'"\ " " .• .r.{~, l:Ir"" · '-;~';l':"';~. .~ ) e ':2:\"'>"'~_ .~-,~"--<r~~{_~'-r' ''''''1':'\' ' t-,1. ...... vr- / J / ... _..i..~ _ :.J.. ....... \ ....... . ,\I'--'- ~~> '\I~n.' .... J......u. '.;. .... i 'u.nus t ;:"1 do thiS, 
Cilid "''11 ~111 do ;)Ul' b~.st ttr -s"'t>u. Ie. the even 'G of i'ailu:"'8 t8 f3:nt 
t IW 1,.ht~~1 t I boJ.i cv (;; ~\ J. e U' L.:. G ;:lan illO&t i' ;:.dBibl.,0 way i'0'r JG~ 
to c4ntiuue. . 

'tI.l t- ' !~ \ . .j . :ii' . t d ,j i .tl ~~s,t Wi8neG anr.t ~{naes regal" S J 
\c', ./ : 

.. ~, ,~ .... ~~_ ...... ~~ ....... -:# .J f 

'\..J.,'4.· .. <o\"~""' .. -."ts,;,~ .... "./ ... 

JCC!k.1:: 

cc - ::-.lr. -V!. C 9 B~)6( .;E'~I. te 
Hotel E.Grrington 

YGl'~r truly yours t 

Je ~. Coupal, Director 

}:;;l~vdnth antl E Streets, N.W. 
Vvasilingtcll, D. C. 



MEMORANDUM 

TO; Bill Broadgate 

~""ROMI J. S. Coupal 

November 11, 1942 

SUBJECT "Bn Loans 
Lone Star Mines, Inc. 
Safford, Arizona 
Docket No. C-ND-7517 

I visited the Lon .. ~ .. J) .. ~<:.1.r_)~.ill\.~ which has expended the funds on their 

ne" loan. An applica tion f ,. )r a tfE" loan was mailed to Vhishington 

on October 21. Telegraphic advice on November 9 states that the 

engineer's report from the Phoenix office, a.i'ter examination 

for the ttBtt loan, had not arrived in Washington although the 

engineer :m::.de hi s (:;xamin2.. t ion SO;1.8 two weeks ago. 

rrhe Lone star is trying to get out a small shi p;:llsnt now so as 

to hold their crew together pending the "Bn loan. 

My understanding was that an attempt would be made to' streamline 

the granting of nE" loans or at least have a decision on them 

very shortly after workings were made accessible and examined 

after the nen loan work. 

Unless t;his is don e , LTIOst of the crews gathered and o l.:erating 

under the ne n loan will be disorganized pending a deCision on 

the "B" loans. 

I would suggest that yo u follow Ulj the Lone star !lBU loan. 



? 
) j 

;e 
c( 
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1, 
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..... . 

\ 
\ 

-'·;November 11, 1942 

; - , " 

J- . 'D. '·Merr11i ." ... . 

LOne star Mines. Ina. , ~ 

Safford, Arizona. 

. Dear Judge: 

Many thanks t;or your letter of November 10, 1942 with the 

state:aent of'. development fund distribution under the liC" 

loan .• .. -It·, 18-_ in good"-' fOrIfr, and I know must b e appreciated 

by-.- tlig ' Reconstruotion:' F'1narioe Corporation office and 

believe :·som,e :of'.·our: .. o'th~r - "C,
't~ · loan. opera~

ors can well 

atford: to .fol16w it.: 
' . . ' . 

. :~ .. . 
. ~ .. 

_ I ' am send1n
g~ ameIr1oranduni' to , '£111 'Broad'{;ate in Washi:r:gton, 

and h~ may heab.le to 'assist in gett~n
g a decision for 

" your ftB ~ : loan."' · , .' 

. 

I ' wou }"d-:'i'ike ·: veq ··itiUoh ~·to be ::.postad. as to when you make 

your shipment- o:r~_. the , 'liesult
s~ obt:ained. 

. . 
.... .~;

. 
... 

. 

Wi th best wishes and kinde8t
·-· r~gards

. 

',.:-

'. ' " ~ 

' J'SC:kk 

y' : ... ~ 

Very truly yours, 

-;r.s. Coupal 

Director 



,'ii"':' 

I-.Q:,. Albert Spalding, 
Safford 7 Arizona. 

Dear Albert: 

----

I have your letter of August 3 relative to your 
apnlication for a prelimin.9.r:r develop!!lent loan. 

There has been Q considerable delay in Getti~g those 
loans handled because tne machinery was not set up to ;)ut "jhem 
thrall.gh. 1 feel sure that they will be handled much rnOl"e expedi
tiousl:! "shen tho nmcninery is lined UPt but toe routine is such 
t l18. tit needs a lot 01' smoothing out. 

I kI1C?,7 tD~lt yorlr pnrticulB.r applicati~n is in process 
~ecalUH~ I h:'lve seen it and., juu::.;ing b.I a c:)m.IJent I heard re,;a.rding 
it J tbJ; delay has be Gn caused b y t:18 fact th'J. t you f;ave in3ufficier~t 
ini'ormation. 

It has 'to 88 remembered that a loan is 1')ina.lly passed 
upon by 3. bO'll~ 3i tting i n Washington 7:h;~ knot'.J nothing ·,':hatso87er 
regarding :rou or YO'J,r property and who ha7G no othar ~"ray of jud.~;ing 

except by the evidence submitted to thenl. Therefore" it has to be 
VfJ2Y complote and I think th~t 95 per cent of t he dclny in loans 
is due to tl:e lack of appreciation of the applicant 01" -the necessity 
for tollinG tllO ,;'{hole story 7; , and the omission of' certain details 
w"hich the loan board requires. 

Vie have knmvn of cases that ~l."€re completely presented 
on vlh.ich the loans havo COTIle through 'Vcr:/ qUickly, but where it is 
necessar':/ to set into a cOL.3iderable e:{ch.~nge of oorrespondence 
to a.~plifY' an application, it takes an unusuul amount of time. 

I ·.vill b:.tve 3<3.,,":1 an,n 3i11 Broadsate check upon it j 
alth ough I focI sU:?,'O t1.u t I have g iven you the correc 't ·3.rlSINer in 
tlw. t -: ;H:; c1el e.y h:::'8 been caused because the machinory flUd rClJ.ttne 
was not dot up to hand.le t hese loans. 

CF'N:MH 

Yours very truly, 

CHARLES F. WILLIS 
State Sacret3.ry 

r ' 



~/il""l. Charley Wi lli s, 
Se c retary, A S M 0 A, 
528 Title & Trust Bldg_, 
Phoen ix, Ariz on a. 

Dear Charley: 

Saff ord, Arizona, 
August 3, 1942. 

You will recall some mon ths back I wrote you about 
an annlica tiOD we had made to R F C for a Develonment 
Loan- of $20,,000 on the Lone Star Properties. On-' July 1st 
we submi tted anothe~C' a 1Y9 1i~ a tion for a ;);5 5,000 Preli :'-:1.inary 
Deve 10-:; ~lent Loan such as was re cen tly a '~lt h or iz ed, feeli rg 
that if we could obtain such a loan we cO'JJ.d ce:ctain17T 
make a showir.g that wOl)l d vrarl"ant furt lJer development 
of the -property. We con tem:9late re-timbering dov1m to 
the 100 ft. level and on SOliE of the drifts tog ether wi th 
an exte~sive 9ro gra~ of assay ing and feel very confident 
that the ex) enditl).re of ~i?5,000 will make an excellent 
shovITing on 011.r pro~)erty. This latter a-q i~ lication h as been 
given the desi ~snation with Ii F C as ItLone Star 1\'[ine (a 
Da1ritner shin) Docket No. C-ND-7517!1 e We have wri tten 
the Congressional Re:0resentatives in lVashington and they 
have spoken to Bill Broadga te about it, ar.d the last :wor d 
we have fro m tbere is t l".at it woulCl take about ten days 
to "process ll the application, which has been almost a month 
now so we feel t:ha t so m;~ a ct:iD n should "0 e forth-coming OD 

our applic a t ion. 

We \vill cerl tai!..11y appreciate a.'Y1ythL'Jg you can do for 
us in till s apiJlication and I a.vn w ri ting to ask tl1.a t you 
actively give us all the assistance possible in the matter. 
Will you please let me hear fron~ you as to vlhethBr or not 
you ba ve heard co nc 81"ni116 au. r ap9 1ic a tio D and jus t vrha t you 
may be able to do toward giving it an early consideration. 

~J1~lY' , 
Albert s~a~ 
Saffor d, Ari zona. f 



' ~ ... ' 

lt1'. J\1 bert S pal d.ing 
Safford, J~izona 

Dear iU bert: 

Your-lett e r of ii.ugust J to Charli0 Willis a.longNi th his 
reply to you on Augu:: .. t 5 has b ee:'l given to me for my attention. 

On July 28 I wrote you statinis t iE:t yeur a pplicati on 1"or a 
prelilnin~i ~J devalo.piz'L.mt loan had been. r e i\3rrad to :118 for revi 8"Ning. 
I asked you in tba t 1s t tar to send ilia the copy Qf your original 
applioation. fo T' li develop.:n0nt loan oeariI~'S docket No. B-N i)- 39 56 .. 
I find tllHt t h i:3 1 .::: tt 3l' 'mlB a ddx'66sed to you at 'Nillcox t L.roue;h 
flome error aIlQ have been holding up my reVie"N of yow." :~)reliminc"ry 

davelo''pmt~nt loan tC'lai till~ tllc-) copy of your ori.sinal devalOpIa811t 
loan application.PlGas8 rush this along and. I '/lil1 submit my 
revidw immediutal-y upon r e oe:Lpt of it. 

~or your interes t I am 0nclo31ng the l ett er writt oll you on 
July 2-8 beariIlb tD. t3 ·,tlrong ad,;iresa. 

JSC:LP 
Ene. 

'~{OUi"S Yery truly, 

~. S. Coupal, Director 

. \ 
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Mr. JU.Jurt 3pnlciing 
Snft~o:."d , i'u-iz.ona 

I ~ill revie~ your application and 

Your :J very' truly, 

JSG:LP 



COP 1: 
CLEVE CURTIS 

CLERK 

,-" 

~uprrinr <lInurt .nf ~ra4am <nnunt!} 
J. D. MERRI LL. JUDGE 

SAFFORD, ARIZONA 

August 8, 1942 

rjr. J. S. Coupal J Director 1 

Department o£ ~ineral Resources, 
413 Ilo :::ieb-ulldero ~ulld ing 
~) :, ~ oenlx; I\,r i zona 

Thank Y Oll ~./er:-{ ::~uc.:~ f)r ':;our lett (~ r o,r Ai..1S7ust 
5 J concernlnc; our appllcn.t ,~ on for a preJ.. :, ::::.:lnary =; evelo~)l'n:En t 
Loan on the Lone Star prc,srty. ~u~suant to your r equest, I 
am enclosinG herewIth our office co~y of t h e B9pllcation for 
a Deve lop:,~1en t Loa.n, 1Jock ~:3"c Y;u,mbcr J - ::n :,-3956. I a::n als 0 

enclosln,2: as an 8c:(',3, t : ':-;n31 cxt,l l:;::. t )srt :lnent to not c)l'J,17T Oll!' 

latter a)plicatlon but also the prev.-lc'u s a'~pl:!,cati.o[l, a 
cl19ping from the local newspap er cc~tain j ,ng valuable infor
mation concernin the LO::-1e Sta:. .... ;:.."roY)~~rt~r wr<:. tten. "try :.t!.G~':';ael 
ii'lal" p, "'" t~.., ~ ~r i 11 ''\TO'l --,1 .<,' 0 <-1 e -! '!'"'\ C 0Y1':~ r'lr ;,~ t'. t::> "oi,,';'! 'j, ., ,1 Yl 1" h,:~' f'~) e ..... _ .. l.. ~.J.. JJ. ..." _ _ .. ; " ~' .: .' .. ,,<;t. ... , . ..J.,..".~ .......... . ~~ . v '-.. .J ~.l. _ ..... . L,) _ . j.';" .. .... ... .J - ........... J. 

DockG t Humber ~~-KD-395 6 and. ac.vise C-tC If :::~n'Y ad(i.:~, tl onal 
copies are r e q'r.:, lrcc;, fer ;:::la:i.llnz; to ::;a~:h.ln~= ton or .~ f tL ],s 
will be sufficient to return with your action i n the ~atter. 
Since tl': is is tYl (; only cO'~)y vte h a"'v"e l':::ft of 01.11"' f.~. !··8t; 
app 1 i Cf.l t ]' on, we Vi01Jld rc c1l.1.C S t t~'.C2 t lXP on :'he c o: ~: lple t ~ on of 
~:7 0UT' :~J:J.\.<:;s-::;I2;o,tlorl, tL,e f:1.1e ::e :"Gtlj.rnod to us. 

I am in rece : ~t of n l et t er fron Charlie 
\'J lllis, iJea rl:1Z date the same as the onf.) rec. e'-~"'l ed .f'ror:l you, 
111 wt~: :1ct }:l8 stat,(ss t l: n. t. o'ur appliea"c on ha~:; ' een dele.:yed 
bec.ause of Jnsuffic :'erlt J. ~~ li'<)r;'::[;.tt;_;_()n. It 1s t1' l.:: e in 01)r fipst 
o'!') 'f)l~ ('nT"l o-n '~1e : " !-1 ! ~ q r P Q,1 ··,, '::o;t· : : ' O!~ ~c1"'1 i- '~ ,n\y)q l a~c. <;:J-': " ~n,.l \0x~) lO~'''f4 t-i 011 ~.L.t .....L "...,<;A u-.;..l. \tv..; .~ ... _ ,~ L.",;.. -' ~t. ... "'. \)t;.-.J ... ~ (:it .;_ 1, . -_ _ U ..... \. •. _Ao c;. J....}....,,_ ... ,,; \.ooIo ... .l..\...-I. ....., .;: ~ .... \ .'" ~ 

reJorts. lj'ie aI'e f l.nar~c iall::r l.rna') l ~:; t ') i'lJr:n ls:C ~ U',L e ~lnfor~na t ion 
the~.:- req~ .. 11rsd anc: fe~.;l ~,:h'::1. t t Lis rGql,~e st; O:l. the ,~~rt of ri .. F.C. 
sqlJarely places our s1J.bseqllent rtLp) llcat:1.o:(;, vrl thin t:-i.8 oategory 
of :?I"'opert!es c :Jnte ::~lplat0(j, to C(' bene; ~~ t ?(:, hy t1:: Glass C. 
leGislatIon recen tly enactee an~ t he t enor of our two applications 
has () ee :Cl wI t L that tL01J :~:ht in 1~1i ::1cl, f'C ~: t l':D .. t l.s t:tl c :reason that 
our first applicat ~, on :3 spec ifically referred to in the latter. 
70u wIll notice that the a.p)l::_ca i~ ,~, on~) a;'-'8 v 8r 7 ~~:, ln.:i,lD_r and they 
contain all the data we have available at present. 



, . .... 
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Will you please call 01'). us if there 1s any additional information 
necessary~ If the department has en3ineers in th i s district or 
clos e to t h is district, we would urge ,t hat they be sent in to 
look the p rop e rty over and I aSS1J re you t hat a t any ti:ne that 
migh t j e d one W~ shall be glad to fully detail t he prop erty to 
the eng i neer. 

'I'htmk ing -y ou and wi. t h k indest Da r-sonal r egards, 
\ -

I alli 

Enclosu!le s. 

Ch&rles F . Wi l lis, s tate Secretary , 
Ar 1zonn S~nll Mi n e Operators As s oc iat i on, 
52£3 I i tIe c..n.C ~'r :.1 s t :":U.1 Id l n g " 
Phoenix, Ar : zona 

?'!lerrill 



Mr. Sam. Coupal, Director J 

Dept. of Mineral Resouroes 

COpy ----

Phoenix, Ariz. / 

Dear Sir: 

Safford, Arizona 

Apr. 21, 1940 

Replying to your letter of Ap·r. 17, I would like to state here, that 
in the "Lone Star Mining District·, there are two properties that have seen a.rsy
thing like mining operations. They are the LoiieStai.:.pnmer.;ty, or formerly call 
such, low split up into several smaller operations, one ot which includes rq own. 
The other, Wil8 the old San Juan mine, 3 l'Ailes to the I.W. I am 80m- I ,do not 
have aDythirig on this property, but will give yoU a brief outline of it" history 
as I remember it. 

At the time the Lone Star g was working at it's best, 1900 to 1907, 
the San Juan was also goinggre&t': . Some where along th.re a .50 ton Mill was 
installed. Considerable success was a tta1ned - To 'What extent I cannot say. 
These operations wre carried on for several Y'ears.The Co. then; ran into vazjous 
di.tficul ties which in the end, reeul ted in the property being jumped by tour local 
men. After long court proceedings, a decision was handed down in tavor of the 
jumpers. These 4 men «tOld the property to a Co. called the Atlas Mining Co. Thru 
these operations, :3 churn drills were put to work" an e:rlensi_ drilling Campaign 
was carried on. As a result of these holes, a considerable ore bod)r vas · developed 
& mined. Three cars per week was sent over to the Douglas Sma 1 ter ... This was 
during the war dqs of 1915 to 1918. At one time I had in rq posHssion, copies 
or all these settlement sheets, assay reports, dozens of letters and other valllable 
data regarding this period or operations. I was corresponding with Arthur Boule 
ot TUcson, who I used to work tor in the Shattuck Mine at Bisbee. Mr. Houlewaa 
intens~ interested and kept calling tor more data - Finally he asked for copies 
of the drill holes assays. These I could not get but did 8\1cCeed in ,g~ttjJlg:· : ,: the 
samples themselves, a whole box of them put up in small envelopes. I sent these 
to him and then he was ready & willing to negotiate a deal. 'lie owner Mr. WhitneY' 
of New York who as you know now J 1s in prison, refUsed to deal on;Ly by cash con
sideration. Mr. Houle ot course would not consider such a transaction and aW&7 
went another good chance. Mr. Houle did not return an,.. of the data sent hila; con
sequently I am lett nat ... nothing at all on this property. As I remember, those 
settlement sheets ran between 3 & 7 % copper with an occasional car ot high grade. 
All the surface workings show a solid body of low grade copper - All machinery and 
dwellings are gone - stolen, wb:at ·, is lett has been stripped and of course is all 
out of date. My suggestion on this, would be to write the Douglas people asking 
them if it would be possible for them to supply you with copies ot all these oper
ations, I believe they would gladl7 acCOtmrlOdate you. 

What you mean by the Lone Star District must be the Lone . Star Mine. 
There are of course several. properties emf. there, but all are iii ilie LOiie",uWiAr 
Mining District. You have in your office now copies of everything I have end the 
property. A. i. Almind's report - &. a letter descriptive ot the early history 
of the Lone Star Mine individually - and or course old COlllPatl7 officials have 
plenty other & much more valuable information on this, that you tried to recover 
while in Boston, and I have tried many times. HaVing seen the property your.ell 
should help greatly alao. 



Page 2 

Our Kirkland Hill area 1s not covered by any reports or other data. I 
have however J outlined itt 8 history briefly on one of the questionnaire put out 
by the Dept. ot Mineral Resources, and also by Newt Walcott' 8 statement. I don I t 
know what elae I could add that lIOuld help beyond all what you have. 

Wow a little personal information for you. Last Wed. afternoon, one of 
ll\f associates, drove out to Tom Norquay' 8 property to take a box ot growerie •• 
Things didn't appear natural he said, when he reached the cabin. He opened the door 
& got the shock of his life - There stretched acrose the bed in his underwear, lq 
Tom - dead. According to the doctors report - he died of heart trouble ot which 
he bad been treating for 80me time. There was no 1nd1eations of a struggle at all. 
A week ago last Fri., Tom came in the plant to see me & gave me 2 new A.S.M.O.A. 
members. Very pert & . jolly he walked out & an hour later he brot in 3 more, " by 
noon he had given me 8. I never saw him reeling 4D7 better or looldng better. 
That afternoon Jack Folks, the one that found him dead, tookh.iDl out to the mine. 
Then lutMondq , Jack took him a load of tie. Ie timber. so he lIOulAi collar his 
shaft he was working in. Jack carried them over to the shatt tor hill. W. vent up 
yesterday to get his belongings & noticed he had done considerable work on the 
timbers, .figuring he ' had over worked & over heated himself resulting fa~. 
Tom was our local councils chairman you know. 

NOli for a problem you raight help us out on. Last wek lie took in a fourth 
partner Oll our mine. In return he is f"ixing up this old homemade compressor " going 
to finance all the expense ot getting out a car load or that rich lead-silver ore. 
We none o£ us have a:rrr conf'icience in the compressor, but he is willing to buy a 
second hand one it he can locate one pretty cheap. Know where lie oan pick up one? 
We tre going to put tllO miners out there & what chalk line do we have to walk? Is 
insurance 011 them necessary at present? Let me hear trom you soon, andby' the wq, 
it you see Walcott or write him, please tell him about poor old Tom, will you? 

P. s. 

Hope the information I have given will suffice. 

With beat wishes, I am, 

Yours very truly, 

Glancing . over your letter I note you asked about the work that has been 
done & the owner. 

There has been considerable work done there,b7 Shaft &. ·open pit &. cuts. 
Considerable drifting & stoping underground. They are to a depth of ,300 ft. & 
there are several shatta. 

The owner is Mr. Whitney of N. Y. a Stock Manipulator I believe - Anyway 
he manipulated himself into prison & 80 that will be his address. 

Mr. Q. .A.. Golding - Safford Ariz. 1115 in charge or looldng after the 
property. You may geii in touch with him. 

A. F. S. 

Please pardon me for the pencil but Ilm writing this m1le at work in the plant. 
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PROPERTY •• 

RBPORT 
On the 

U)WE ST AR )Jf INES IN C. " 

i 
; . 

Th. e . . p.T~pe:rt.,,~ , cpn~l:;{;;Ol' " f,;i~ .. f~e m~n ing oj aim;, grt;oltPJtLlU:Qun.d j 
t..]le- ~' o..r:.J....g-inal.·' ·Ll nas- - ~d: · And-er.,on el ~ .. lt!lf1,, -l at ~ kn oVJ: n ~.S title TO~ 
~TAR · lC()lE.THE very recent-acquisit1on of two cla1ms ·that were oen
trally loca.ted .nQw · conecllde.t ·,8s the ent ire group making an unre
st r let ed !;1.raa o.t ontJ~'fttQM.s>~~ ;ly' · aod • ",11*3 aoree. 

1'h1o bloak of olainls ~~~enti '!!(:1sterly .~HJutherl:l ,w~uterl.Y ,a,nd north
C~ly from the ground that wp the origillal L()N~ S 'T AR, r! mE. ~v.1d.which 
Was operated du.ring the lateeighti8s and nineties. 

T he above alai.rna are h.-lcl by deed.s titlly recorded or 'by locat ion 
a,'d . ~nnu~l representation,the owner. in either "Cde 'b@~g t.he "tONE 
aIr AR~ !,f INES INC. The exoept ion to the above belng the two clairnil 
.. il.lst reoently acquired and the title to whioh 1s .now in the proaes 
or ~e1ng obtain~d. 
HtSTO?Y •• 

rhe early work'.ng of the 11.)~f g STAR olaims was stnrted about 1886 
by l tindsey. 

The rioll oxide and carbonate cobPer oree ,containing ertlall amounts 
of gold .;.al1d .. ~ ,t~!~r.. ~~re .8ald to have been exposed en the surface cf' 
t he .. 'L1~148.~ey, o.l .a ims a,if ' hold ' oli t·'dl:"ov~. · · T"ha~· · ~9o.f)pe,r .... 90 nt ent. was fro en 
15 to 66;(. 

"Lindsey built a small smelter on the Gil ~l River eight miles from 
t he mine and proceeded to reduce these oxidized ores to metallic 
copper. His operat ione attended 'l'V ith aome degree of suocess .oan
t 1{lu~d unt 11 1898. when Lindsey and Anderson sold th~ property 
to I. 't. Qualey. . 

V' 
Qualey in turn organ1z~d ¢a. stook oomPany 'II ith headquarterl5 in 
Boston ,Mue. He at onoe oaueed to be mined the rioh black eul
Phi.ia ore body which had been enocuntered near t he TON;!! S·~t AR 8HA14'£. 
on t h~ hundred foot level. F i~et.Qn8 0 t this ore w 68 6~lec·t ed and 
shipped to Boston .. and pl.aoed on I!x1b1t1on there.result1~g in t.he 
$d.l~ of oonsiderab'le stock. 

These operat io.na resulted in a oonsiderabl.e tonnage of very rich 
ore being m.ined and • .b.1PP'~d to t.he lil Pa.BO Smelter. The superin
tendent ' of the m1ne:·,C.:n!'SPalding ,Wd told that this oonoentrat ion . 
of work· wa • . solely ' tor thepurPo 8e () f at 1mula.t ing ' 1nveh,tment in 
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the property. that very .hortly an extenaiTe develoPment program 
would be inaugurated. 

'The development program was not started unt 11 after Quale&" had 
. bear, removed from. the oomPany tor gro •• mieappropriat ion o'f fun_d8. 
'rilUe the working caPital for development purpoeell etarted oft in 

. ~ very limited Ilaahion.i'or a period of year. no further wor~ -38 
done in the l..()'I'lE STAR SHA.Fr and mine workings., 

v 

Cn the &.djaoent ground the .11!LliES 8haft ,a180 the ClARA,ElSIE and 
other .haits were sunk to depths of" 100 to 500 reet. :ij

11nd1ng that 
they w~uld have to 8ink still deeper.and having e~1pment with ' 
limited oaPacity for depth ot operat ions ,the final devel.o!>ment 
work was carried on in the lONE Sl' .AR SHAFf,. Superintendent C.Bo 
SPa.ldi.ng.de~cribe8 the work briefly as follow8:-, 

It Aftel' doing 80me .rep&ir work ill the .haft ,we .tart eel sinking a~ 
l.1? feet • Fror:l thia point on down a.& far ~ we went. 480 f't 0 the 
vein is oontinuou8 w1tho,ut a break.A •• a.vs lI&ken all the wa.y down 
show copper .t'ram one to eight per cont 0 '1 be 8 iA and e 19l1t per cent 
returns were coming in, in greater freq~enQy d~r1ng the last 50ft. 
of fJinking.a.nd it wae at that time roy ~1rm oonviotion that another 
50 to 100 i--£!;ct 0 f depth would put U8 into commercial ore --t ha.t is. 
shipping .Rut there 'VIalS no mon~.,y 1.0 go on - ith. II 

~CDUCI' ION •• 

THJJ! t011T]] ST A~ produot ion ie eaid to be a.bout 120'0 tons of 15 to 
60 per cent copper ore.for the period of aot .ive minj.ng operation. 
by Q,uaJ..ey. During the lat e war period of nigh prioed oopper ,some 
con~iderable product ion was rna.de by t.he then owners and lea.sera. 
pro b~!.bly ten or more oar loads wert: 1Jhipped .. 

Thua it aYPeaI'S t.hat ·the 1..O~n~ s'r AR and innned1tl.t ely adj a.c~nt prop-
ertlea ha'Ye produced t .rom. 50 to r/5 oar-loads of oxid.e and carbon-~. 
ate copp-er 01'(:;6,averaging trom 1b t.o 60 per cent ooppet" ,~ ith errd) .. 
Talue~ in !~o) d. al!~ sil.":l. Alt hou._ ~ul.Phi~o ore aaa bee~. developed 
at aome pOlnt8,none or -;t~J.e above produotlcn can be c:r~d~ted to 
sul.Phide ore34) THJ'£ l.ov:~ S7 AB 1;rD,lFB INC •• during 30me or the work 0 f 
tezting out the aurfaoe orea ,made t <RO arnall-lot teat Dh1pments. 
frhe resul.ts of these snipm.8.nt.$ al."~ of j.ntereet 8.nO copies of the 
set'C.lement sheets are : g.iv~n d foll.ows:-t~ote:Attaohe(i toor .igina.l); 

During Cae fOl'mer opera-tiona of the IDNE STAR under the nJl~ley CQT
pora.tion ,there Wall a profit aeCN 1ng to the oompany from the sca.le 
of "NorJeing then oarried on.. A contSer"Y'at iv. statement made by the 
then superintendent .W(iiS to the etfeot- that during Qt:c~ the time 
that the ore bod¥ was being mined above the 100ft .levt;l ,thO returns 
from sil1pmentaJ ma.de ,paid con-eiderable profit above thv llost of op
era.tlvn.Th~re i~ nOWf::({ of getting any record of th~ amount of 'pro
du ct ion 0 f pro f1"t ma~(:) at that -t;!me 0 

ECOYOYICAL G]£O'U)GY OF toNE 81' AR K.INI12 •• 

COmrrRY ROCKS •• 

The oountry rock. ot the imined.iate vioinity of the roWE .STAR are 
acid 1ntrue1Te Toloan1oe.The Prevailing .trike 18 Bo15to 40 N. 
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11 hev.in 1- 4iPPin, n-orlh tuuter 'the Porp~\Y ·17. Th. oa;1re forat 10D 

hd t·:he appearAnoe of l~rg. 4ikee that. bave Tal)' illS .14~iWJ1P to 

many huod.rea.. of f.e·\:;. 'l"he.. flUte. eM be tolloweel Oft t h4t . • url.o. 
to!' 19Teat d.1etanoe. ana .. ~e finally oo.cured by the oa.\).pin, of' 
younger YoloW'11c rook •• Tni. caPping o:t .oloan1ca forme the lICun

t~inof th18 part ottine Gila nange. In contrd't to tn •• outb ••• t 

are t t-.1.4J Plnaleno Mounta,1ne ,iJihere the uPlift has b •• nmu.QIl f~r.at.:c. 

'l'ne srat11t •• torm the en\i~" mua ot the lriOunt il.1n. rhe oapp;1.~ . . ' 

voloanic. have boon, entirely erodo4awq. . 

.r he rook. 14ent1f1ed aloe &8 tollQwe: - POR?liYRIT 10 80Hml~' QO.nta,1n-

. in&; d .1e.em1n,at~d. mON' P'iRn'J,no~alter.4 to IRON OXIP~; A~:ors'tt-E 

PO:Ri'HYRY' QJJAHl'S PoRPm 'C'i:t', DIABASB $nci DIOH ll'B at the nort.b ' 8na ·of 

the district. The younger VOlOMic" ar·. :uad.e u.p or BASAU ,RHfO~ 

· , . "ttl' J~ . "l~UPP and.AGGtOlIERAtns. Ot t he main rQ Ok A'reA tt.re W&a ~.o 

. Q:t1Ar?l~ Zrrli. SECONDARY 1~I]!.Ean4 1.u3- bo4i •• of 61110&,. ot ~;~',_ 

" .. \tiit01' depod1t1on. . ' . . . . , 

.' DavoloPltente workins- ·tQ . · ~lat.' .bo'wmamerou. •• in. rang ltl&ln " . . ,.'.,' 

Vi 1dth 'ft:om , .. oreet to as w 1de &II t '#enty feet. r he genoral ~t,.r .1.K~ 

of thee. ' 'veina 18 ncrthr4aat and.8Quthwe.at. .There are ,proba..l'>l.)rten: 

.'0" ... ," <> r more .UGh Te1na crossing the property ano eM1ly traoeable ' .... 

beoau.o. of the heav " GOS8~)j oap. ' , .' 

. Of TOry great ·1mPo"~no. are the zone. or the quar;zi'ORPtrtRY 

1) nms.in wh!onare tOUllli trequent 8'1: 1nger. or 009P8,1: m1nar~ ••... ' 
1'1'1,8 •• at rinserat are r1ol\ . in COPPttr content anel lnoreaae botl;1::':~, '~ ' 

813. L~d. in copper oont..,.t .. t~ are devel.oped. in depth.The ,:,,;, .. ' .. 

Pof~PHY'1l' tor exten81". wldt.lvJ· Ie highly kaol1nufu1.!rh1a then ap~ ' 

poal'S to be the reason r~r t .het1ndlns of the sulph14e. ano tl1~ ... 
oopper miru,rals at a !Wob le •• depth below the aU.r!a •• in ,(}l:l " :' .. 

QUARrZ-POR'HYRYVASa ,'han in oril8he4 •• hat.tere4 .rut oxidized vein •• 

" At .OM t&yored pointe w 1't bin the • .,in •• ~b. wal~ .. be 1l8.Pel' .. · 

v1ou. L~d the v.1n oont.n~.tbe~.tor. proteoted tromleaohin&' b'y 

this or other mea.ru •• Here the. copper YfJ1na ."·it.h alwit38 & eUli ·;-.···· 

,'. , gold and .il~.r. value. J.. toan4 ... rioh or. within the vein. Mor.'· 
:' ·general.ly t be open oru$l'led.vci:n t'f1&tter1s l..aohe(l f/J f t heooppe]f" ', 

'VJ\l,u@8 :tor •• Teral hund:te4 f •• tof4epth. " . . 

" ... . :.:._ . .. 

'., : l'he foll.owlng aul:Pb1(l,. mi'Qel'als 'were reoognized.: ?:{Rtr:m, P9 •• ~~~i 
,,:., . 'MARcmtrE. CHAt,cOPi'1ln'E and ca"~COCrt ,m. Also GAU.lNA.ocOUr..~· .. ·~i~~ 

.. ', . . ~l\re.a '&0 the nol'thW •• t and 8o~th.ut ,'r ne only SUlRHIDB ml11eri4 .. , 9..~~ 

se,rve4w1thin thevetne .'aiJ C1iALCOCL,¥) Jt ,uall pr1mAry aJll.Ph1d,e • . · 

· are ox14tze4 within the .. in wal.la.ln depth at p.r"1JJl.ntwaf,e~ ' · 

.. level,the ~1'1oh" .eoo:t4l\.'C:J' OOppel' or •• aTe unquestionably ...... ~~ . . . 

'tne". vein. to be opened by ·th. deeper d.evelopment of th.Y~:~ ••. · 

, . ". 1'th~rioh oxide. and oopp_r .glari". gl"obabl'y will rorm the gre~.~~F. . 

. '. pa.rt ot tnemlneralla-.at 10no1' , t. .tJ.eENRIC~ ZOJrE. , . . 

:' .. : " " 

. . . .. . ; . . . 

· .' . . The g1tneral oQuntrJ ot t·he . tn1nfu(1sJua, aOo'Yetne baee ot' t; t~ 

aouth end or the Gila Mot.1nta1R 'RAnge.A general fUl4 un'broken 

mountain slope range. fr'om the Gila 'f.t1.ver at ·aft elevation or 
' . s.ooo t.et to the mlne at an _1,,,,,t100 of' 4200 teet. About ao() 

, ...... ;:', .. ;;, feet cover. the d1ft_rono·. 1ft elevation of the high an4 101! ... 

; ~ " ." , . ,." . gl'outld 0 t the m1n1n;~ pr cpe''t7-

" ",' :".::-, "'.' .": ." . 
':.f' .. : ... ~ . ' ... : .. : 

. \ ~ .. 

, l ' 



BOio,g the 8out.herly eXPQaur.. of the .011a. Mountaina thoe CO\lrl~1Y.,~ 
18 ent 1rely deyo 1<1 of timber or .".12 small tre ... Small me.quite 
yucoa,oaat i,and &t'a,88 •• conet ltute the '1eg.tat 10n of the mine 
a.rea. In general tile ~bo'Y. gro~ tbruout the art'" with tllO eX08p- , 
tiono!' 011001:' ' two apot •• h.~re thf3 heavy m1ner~1 oontflmt or the 
8011. 01" rock preventetiall g·towth. 

O'tI~fA1~l£ & TRAN·SPORr At lOW ~. 

The general clima't>lQ oand1t1on. are thetm)at 'VafQraole pos8ible 
to obtain ,tor all year round :operat iOfU" • 

• ; ! : ~ . ~ : , . 

~ ,::" , r he t'OM and, haullllg oond.1·t lona trom:n1ne to rail at Safford. :&#e' 
. ' ~!no8t- taTOl'a.bl. being an all ' t10wn .. tIl'll haul. Ores al'loult1be ' ,hauled. 
froa1~he mine to rail tQl'#l. 50 peT ton or lean' on l.rge o6ntr~~t •• 

. At sitch tim.e. 4'JJ the ltaaulin.g of "fer'S large tQnn1i6e-a mtJJfl be n.oC?a~
,ary ,a branch'line or the :railroAd oan be run directly tothelJl~~: ~ 
ing p'operty without exoeeJlye ,co,ate of ()on8tructlon. ". ;.~,' . ,'., ', :' 

D*Jr1ng ahort »erio4a of t41e rainy se •• on on.e or two 8.PQtta 0 t~·iie. 
rod may need attent10n arld the oroe81og of "11. G11a~1ver witti
oat a bridge w111 oo" .... 1on.eyeralda;y. d.elq at a time • Itt. " 
oontemplatid. that the County will ' construot a br1dge oyer .the 

.";., .... : ... ~Gl1a i.n the near tutur.. ,_,, ___ , __ , 
-.. . ... . , :~ . 

A...c;suaiUl) ·lIINlmA'L •• 

. . With the number 01 8bA~,. -on the property of d.eptlvl up to ·· 50t) :. #·t·:· • 
. , ' . we would expeot to tind an imPOrtant tonnage of &88Ure4 or ~+OQ~~ 

~d out ore. But,. because -at theoocurMoe in the Yeins " &t '.n&llow 
depths of ehlP.PinS ,,,&l,u. of ·ore •• praotloally all th1. :.uitaiOc. ·' ))%'. 
has h~en mined and. eh1'ppe.4 to ' the .mel~er. ':Chore are : .oT.rAX·.·· oar-

. 10ad8 ot .hiPPing ore at.ill 3;9'&114b1e 1n th. ,"Cone Star W~.lng. · -
above the lOO foot level.A180 to the/thUt' on th.e lone Star No .2 
olaim.and to the "eat on ' the M.lnIOlf'lala.1m. ShiPPing £~ra.d • . o-t .,,~-~e 
can be minecd &t·ter aoinl aver:; .wAll, amount o .r d~veloPment work. 

' ~rh1. i8 not ore blooked eu·t · arui·noe.t1'mate ot tonnage will be .-~a •• 

" PROS?Ecr IVB ANDPROBABlB OR ••• · 

At thoePo inta above ment 1Cft9Q on the tone St &1." and; Marion Cls,1JUJ 
. good. e;rade ot.hipping ore can be mine" cont1nuou8lyin mo4~t:~t. _ 

,'c(~nnage.Atter oarr:tilll on of abouta1xty d.~s Qf' 48TeloPmerrt' worlc. 
There are a.,..eral other Pointl on 'the 8trrfa.oe otfering n.arli ~ •. ' 
a,·ttract1ve u.urs~o. ufore tonna3efTom reaaona'bl0 L1IOWlt. ;Qt~~-
velOPtl'tent work. . 

.' '. ' : . , ! ': .:~. 

T hedcyelo!Jrnent of th..~1oherorehor1zone of tolle vein8 twe Dc.t . yet 
b$en t\·ocomP11.h~4.'.rb. l.one Star Shaft is 4t 485 feet. ,bottoU&fd., ,,ln a 
GRAY ?OnPIrlRY IORMATIOK .with a alp to the north under themount·a1n. 
Without doubt the 1. ..... 1 0 f sul'Pb1de or~. w11.1 be encoU!1ter.d. _''''~ ·~b1n 
the next one or two hundred reet. Wl'111e at 'the aurface ' down. "ot he 
100 foot 18v81,15 to 60;( ' CO'pji~ilr oontent sll1,pruenta of ore .~r. maAe. 
it 18 reaaonablo to expect that tne rioh.er oro,. !u e,hipped.troll. t,he 

. , veinAl 1n depth will oarry, from itS 'to '4.0 ,~ oopper with tnor .... ina 
valu •••• poo1al.lt 1D GOn) • . lt1th 'the opening of the wl»b148 ore;' }»r-
1zon an imPOrtant tonnaae ' orebip_",. of' e.xcellent' IraQ. 01: 0:-
oan be. maln.talned.. ,' . ' . 



The coat ot mark.tina the ore to ' ameiter. 18 attraotively low.there 
are a1xcr more plante looatel .t· di.tano •• up : to abou.t 100 to 150 
mil •• rail haul from Saftor4 ',theahiPP1ng PO int. '. 

ThedeveloP'ment ot largetonnese 'copper or ••. di •• eminated 1n the 
ClUARTZtoRPHYRY or in the lara" eheU' ,zone that d.1agonal • . across 
the PORPHYRY,1s the ult1Dlaie· t6' &ocollP1Uh to~r the making' of a 
Tftr./ lars. copper mi.e • . T,her. '\are ·· twoor ·QlOrear ... on the property 

J. >." tnat amply Juat117 detaUe4 atut\Y an4 4."eloPment work to determine 
. ... , .ucsh ore bod1 ••• The proving of the lower grade ore. will entail a 

.. , . ,: · :: , ~ ·~ , ~;tl..~8. ; 1I1~ll1ng plant and. ~~eretOl'e a .large 1n.,. •• tment oroaplt-~ ..• · 

. ' ··'··tG.rgeoQtlq ot oaPital to,r 8uch ore- development is not/ to ' be 'at-
. '· ... te~edJ;oo rap1dl1.The~onna&e of ,ore cont.ained in aI\ ore boqy of 

" ':i:," , _h~ 'OO. ,te,et .Tert 10al extent ,an.d.ot~.~l : extent equal t.() halt; ~ .~~1ng 
c, " ,. ; ... .. ·','ola1m. ... oulcl amount to ov.':r 18 KI'LLIOll TON'S or ore~ .. 

: ' .. .. . ': : ' . . . , . . . . . . . . .... . ' .. ', ," . 

'M mentioned above,the shear zone in 'the PORPHYRY ,and allio 'the area 
:j.:;.:.;,:" . . t ,hat ' llOW ahow. almoet a .t:ock10rk o·t .,.inlet. ,both aont a1n.~). 
""" ; ,, ;VaJ.u •• at the surtace. ,.'rhe. g~).og1oal. QO.nd1t1one are in every . : .~,'f 

; tavorable tor the larg., :tcUU\:4.:, ;Pod.1,. ot the lower grad.- f.i~." ' • 
. • . t"llQ of the geology ot;J .t ,h. ,.entlre . tJurround1ng areas.a. 8'-lrvGY 0,1, 

. ~l~he deTeloPmonta ·aeJ1ork: p;oSl"ee ••• -at the lone a .tar .an~., . ooJll
.';, .. plf)~e reoor4 ot all <1at, • . )c..P~ .dU.:ring operat iona ,will a.J;l . ~*,l • . t 

" .' .. , .gr. •• tly toward. develoP1n. :t~' p~ob&bl. large tonnage. 'lowe~ ~ g~a4e ' .' ~ or ••• ·· ' . . . 

"' ..... , "''' ; ~ ~_RA~, MINESUPPLI18. _. ' . 

'··WOR •• 
···;, r:··. 1 ..... 7;: ·:· . 

. ~ ., 

I . .' . ... . 

The 8uPply of labor at pre,ent 18 eia117 obtained at the .AriZ9~a . 
~o.~. of wagee.T::aneleni :·.nd· ¥.x1~aahQlp _ are ' available . to~ ... ~~ • . 

,Stmeral1neJrllerienos4 ""orko ~'rox1m1ty to the larger copperlll~,j.ng 
. ' .. - " · "·:,areas· ,·&lld · -- ~i.At:.~ .. n . ... rn~", ,: $0 ral1 ant.\ h1ghWa.r .are benef1c1al .. t :o . 

.. ' .. ,,, ia'bo·roondi'tJ.an·s ' and ' tlie ~" ob~.lflh1l ~,t :' alloth.r ~1n. · 8uPpl.~e ... . - .. ' 

: ... :" -: '., , .. " 'YATER 0 ~ 
~; ., ." ':" . ~ :. i" .. ; .• '.. . ..• :. 

.. , .. : .. ~ , "~. : ' ,. :" . 

;, . . ' 

< : ' · . ~ ,:' :T.heie · 1" no SUPPly or 8tArfaoe '0 rrUlUl1n.s .at er over t heproP"rtl'oa 0 

,': . . Excellent eupply otwell water 111 ~va11able at from one totwo 'iiil1_ 
.' distance and at 15J to ~50 teetlo.er elevation than the mine.' For . 

, .. . ' .. ·targe ,water supply the G11a. River 'will alwa.v& aftor" unlimited sup-
" . Pl.1 at eight , mile. dietarus. trom tho mine. . . 

' __ '~" "" " "( ' ~O~ •• 

", \. ,." .. At, ' pr·.sent power 'will be 8uPPlied. bymoane of internal CODi~~.~·~·:~9~ 
. . , .. .... , tU..l oil engin ••• later it ma.Y ,be ,eoollom1cal to bring in ~ .• )..o:· 

. trio l1rie and pOwertrom Plan~ located on the ra11roadat Safford. 
. .. . . , 

Explos1ve.are obtainable fro. the Apaohe Powder Co. at · prioe. le8S 
than lagenerally' paid by mining comPan1e8. looal t 'lmber is' Avail-

." .. , ;.,,;,:.->. :, : :~~~efrom · 8aw mil-i. abOu.~ . ·' ~O': ·la11.~ tr~. the miaeo . . ,', . . .. 
i,. ~ ,~ ~ ' .. ?,'. y '! 

··· .. ' . • - .... 1 

"10.:. ,~.:. :: ~ :, .. , . , '. , , ... ~~ ". ;.: . 



, . ( 

MARKJ.i:l' ECONOMICS.'. 

, fhe"'re04lnt lowered prioe 0 f copper baa be.tn a neces8ary economio ' 
adJuetment ,brought about by the heav produotion of oopper with an 
attemPt to 8Ustaia higher llr10e levela,and. the oom.p.t1tion~ ot other 
metal •• The p'resent price level. of to .. ).2 to 14 ~. 'per PQull(ita.Pp'~ar. 
'to '"be ' oOtlaervat iv-ely low 0 . . 

'There .ill,no doubt ,be adju8taci " 0&)." :01 wag ••• aleo Po8.1bly &. .ho'rt
er number of d.~8 per week .otk~4 'out,: 'in the very near future, the 8&,[,. 

. ,prevail,ins 1D Arizona and';othe;:: .p.rtaof the west. ; 
,: ', ': . . '~" ; .; . .. .. ;.: ••. . • . ;;, .: ~ ' 1" : ' :. ...... . / ': . ~ , . . I ... ~ ..... ... .. . :.:. : - ; . J .' , .. ' .. ...... ..... . . '': :.- . : ... ~ ;.~.:;.~ . •. . . ; ' ," . . 1 . . ' 0' .:, '; ... . ': : . ' .~ 

' . ' . , . . 

. ~ *heelu.mP in copper prioe ia not affeot irag the .p~ograma ot eJtPan . .€t~on 
'. D.c.being oarried on, by the Brit 18h.Frood -.nd Copper Clifr ,ot the 

." . .; ,.·"· lh~~rnat lQf.1al Niokle Co .00tCan ••• ~e , go1ngtorward. -. ith 'thel'r , .,,#~ 

.. ·· " pan.ion8~ The .am. 18 trUe otOilhQ.'<1 •• '·11Ui eopper min •• 0, . . .. . " ' ''.:'' . , 
. . . ~ .. '. : '. ~.' ' . '. . 

': ' ,~ ;':,· " .T:Qe tJ.Qo.,.tSment1onec1 pe1oe ' o't..et&l. ·.p.'.rm1ta , avery sate ma.rgin 'ot: " P.~of'
.~ ';: ,:, ~ :)~ .~q be made by the ".1:1. ' eat'aDli8l?,e" 4iOQ going OOP'per Qoin.P~~e~." , ' . 

" .' ~ )~o4el"ate produot ion and . ' .. elt, ',balan",,, d.oveloprnent will mak'tl,; a 8UO-
:" ~ : ' C~~~'.'tu.l oopperm1n1ng ente'rpri-.."'a1 ' 'this t .1me o . '. .. . ";<.'" 

~ . ···.0· : ' ,.', . ' :, '" t. li .~ ..• ¥ ,.-.• ,. ': , • • . ' ,. ,. ,,' • ..,- . • ••• : " • • :.' t>.: '~ : ," 
. . ' 

~'" : :" " JlJ~~q~~DAT lOllS. • . . . ' , :; :'J " , ,.' , ,<,;, • •• " 

": :'. "" ~,~~ 'major development, opera~'iolf '~o' ·beca.rried tmde'rth~ present, 'c~il
. ·' dit1on.,is the 8inking of ' the T.one 'Star main ehaf't to : • . clepth c·t ' ... ·at 
',. leaat(2QO) teet deeper on the vein. T hi. work should develope tJ;).e 

" " ~ '·:,:· ... e"1n, bela:. the .ulph1de ore' " loTel;~ . " . , . .. J,'''" 
" ' " . :.~ . ~ . ' .! .. . . - . .. . ' • . .. ; .. • : ', . . ;' ,' . : . ' ". " . .' - ;'. ': ;: ' .-

" "" 'Condlt ton ins , re-t imberial ·.,nd .benetlt1ns · the pr,aent .batt .muat.,,"· : ': 
. oarrieci on tirat.in or4erto' obtain 'aide and more eoonomioil ' wo'fklng 

,·,:'": ~; .. ~oD ~~it1on. tor shatt .i~~o. A , 8tat1on I1Itst be cut &t .th8 . 50<? ' ~o .ot 
~ ,' " . :" ,l.-~Te.lott.h. ahatt ,and oro.8~t · drift. ehould bo d.riven ' .• t tifil)' ''" '' '' ' 

" ~~,'·.:~· l."el ~to the toot and hanging wall •• to determ1nedet1nltelithe: 'p<)"e1-
::, ~":: ':< 'tlono f tbe vein. The.han, from the 500 tOQt level downeMuld "!ollow 
';::;"!:r:?aUjolo •• lyae po •• 1ble the eame' &rlgleo:t diP 'a8 the bottom '20<Y' fe'et 
" , ,9f ' the pre.ant ahatt. . " 

,,'rwo or . m.oreaeoondary development. , should be 'carried Oll ' coinoident 
" , : !.~'~l1 , the lone Star allatt ,;'~n}(~ng. ·. lt, . 1~, reasonable to eJtpeott~t a 
. •. oonelderable amount or 8004 ore ' can be . pl'oduoed and. ma.'rketedas 'a 

. . '~::i •• uit ~ ol theee aecondaryde-velo,pl1lfJnt'8', ' . 
'" . . ' ' { "" " 

.. ,,',~r8tly ,the la.rge ve1D on the Marion o~a1m near the weat aide l,,~n~ . 
. . ",. ,hou14 be opened. by sinking {i' shci~at' the point of inter8ecting . 
",.,,,:: .. ye1ns ,aBaM'wn on the s\ll't~qe~ ,:B~o~8e of tbe surfaoe condit 1ons"., it 
.. : , " ~. ,likely that work ahoulcl be "arri.don a little to the east ' of ;he 

. ' ., abo," Point, ment 10n eci. 

", : .·,seOondly,. the exten41ng o 't, t ,~~ '1:v,k'1~~:-.41t tu.nnel until Jot O\l,t~ ·,. ~;he 
, .. lone .St'U' vein .and trom this point c'pen the vein bydr1ving adrift 
· ... t.rl.l to the east aid.e line of the Idndaey No. 2 olaim. SllOWing 

, .. ~: , " .o .. ot the beat ore observeclonthe property ooc~r at this point, .• , 
~ , "~ "" .. >~.~l &II t .he tact that aODle of the r10heat .hiPments of ore"minecl 

':': ' J:':;,", ~ '. ~~~r the surface at thi8.0t-kina.· , c ... :".,,, 



.' . .. _ . . , · w ' 

Th1rcily~ opening- up the tone Btu Tein on the Silver Star ·No. 1 
olaim at the point of inter.eotion with theS11Ter ~Star ye1n and 
~he Northw8,.t ta.u~t. The opening of the last two poJ.,.nte named,will 

·:'beproduot1ve or marketable ore.,aa the work pro·oee4a. . .. 
• J ; ', 

';The ~.tallat~1on of a1r~oomPre.BOr, power drills and~qu1Pag8, all: 
· \·;;·1f~:t..1. ; ·· ea. " ' a. " ho let QaPable of" .el,*lils· t ·d · a thouaan4 fOQt4~1"h • .. w 1~1.' 

':;·:" ~j~·:!~ !lec~.8sary • ." ." ". ' ~ '.' · , ...; .. •... ," ''' :. 
'. '.: -. :" .' ; ,',' / 

RculPectt\llly iJU blA1_ t 04, 
........ ,., ,: . ": 

J 

. ~ , 

. , , ',,' " . 
", ;:~.:v·· · :· :~ ~. ": l,.: , . . ' . "1:' .. ~ '., .: ~ 7;·. , ' ~. ; . . " t- :~' :": ~ .. ~ ' ~ . ~: , 

"., ....... "'i", .. '.' ." - , - .. ' ..... ~ ... r'-' _ .......... - ....... -. - ........ ....... ~-:~ .. --.. -.~ .-:.-~ .. ---- ......... --....... -- ""-~'-- .~ ~ ~ .-:-'~." 
',I ' ,, ;':. . " . '. . ' ~ : . .' . ":', ' . ' . . • • : ' : .: ": ' ' . .' '.' : ~ .: • ..J.: ~.. "" :-" ': i 

/ .... /. \{~~<:~ ;~~~~';:"' ~.,: ,. , .~ . . . : ' . 

.. ~;w-,,!?~:,, ~.!·~r~~~~. ~~ . ' . ' 

" ;~: 'J:' ~~;In';~ "sUmmer1Z1rlg th18 repon·· ,"· I"wl'.b to empba81zethe following:'······ · 
' · ';':T~:·p.rt lnent tac1H' ,: . . -, . - ' .' . .. " , 
'.., ."~. ' '''I: . :.~. , .. \: '. ,-:. ':"' :_ ~ . . . _,: .,.( ,I ,;.; .. -.. ,.;; . \: ' 'I; . ~ ... :\\~. ". '. .. .. . .... ~': :':~' :-. ~',::. ,-, 

· ·:; ::·: "l.t: ~ Def1nately ,& product 10a ' ot· .hipping ore haa been:· ma.de . fro.:. ": ' . 
... . ::t't,:'h,Ef"1()ne Star Mine. " "'\"'! , ., ,' .. , .,, ... ~ , , " . .' .... •. " . : .' , ': . ; .:: ~,,," ~:.:< , :,; :. : 

"';·~; : "·;~;·iQ~:~ ' PrO~lt 8 have be em ..a.' : ~rr:om:: ';lu'd1 v'14ual ore. h1p~$nt,. ,.'an~ .'~t..~". 
·;·""':·:}'~l.tme: · perlod. by ma.kinS pro4uot'loa ' from the veina. . . ,' : " : " '<~":d~ ':'>~ " ~ 
:. K\~f~i;E ;: ' ::~".: " .: . '. . ... . ',: :' . ; . . . . . . " , " " :' , 
'n':m:·'3:ra;;;, ' Fo,r ;&perlp4 of 25- year ... · .. t~' p~pert,y ..... held in emaIl.. "par·.~'r:' 
''',':?::C1s18 , .making tor . Art .mall~dlild1,"f'ldua1 o.perat ion. • . <:e. . 
~ '-:'::">\/ .," .: .; ..... '. 

<. ~;~;~·,~4t]1?.;~,; ~N()co· ~·rd1nate4 d.eY~.lij~p·.ent " wQrk 'baa ever been oa.rrle~ on, "" '" 
"':'~'~::$i:4 ' th~LT81f:l ore. from1)itOti~ ,thl'·· ... t.er ' le"el hanL never ' been' ·r:i :.cliftd. 
~;c,gip .':,L:·.:· . :·;:··. : ~ : ' :',. '., . '. . . .' c '" " . ~ :" ~~ , '. : ,:.' . . ... . 

~:.:·>&·tll;.. · · Thfjoharaot.rot th. ··~ulphldeore. thus tar enoountered.',ls·':i '(10h 
·'.'·'};'·:;::'lliat ' great en:r1chmOnt in the value of the ore. m83 be exp.cted"lr{~h • 
. ,.,,',~i~;:1.f!:.pez- · :~).eT.l... 0 t t :he vein. 0 ,' .. ... , '.~ . • 

i' ~~;,~~~;.TheaTttrll8e value ot the 'vein ore tl'lUa far produoe4.areWfflcia
:: .. :" ,tly high to a8aurs good ptotit . w.i..th even the marketing of but 'JlI~l 

··~ : _· ··'.#9#n.~·.· ' . ,::. .. :, .,:, ' ~:. ;:,:' ..... . ,' ,':.. . . . . ,: ... '~',.. ,'.,' :':" ,""." 
.;, .. ,~ .;Y1" of the ·above.ntY Q~~9~~,~;9 .• : ., ~" that a roaaonable &f4f)un~. ot 

. .. . : , .. q.~:~~;~1.· n~~e.8~,;-<:!!,~? , :~~j";'9.»: .:~lj~ .. , .• i~e • That 18.w 1th .p~eo1~~9.,.F.~
ferenoe. t .Q the "el. ·:~.t 'ea.an.(l"., tlleahlPPing orea down to and bel~. 

,. "M, !.A~.:r. ,len1 • .&nil ,ale,. ithat.~~~l~R~ . o.-p1tal. be allotec1to ~e',,' ,&: 
;,~ , : ,": . a,oPl\Y',1oal ett.-rf.,. ;w~~h a . ·T~"~-.. ,'to·.':,PriT1n8 and later d.eyelOP1ri,g ~·: .t.b.e ; 

: < ~~ ... ~(.t :larg~<'~pnn ... an4';f~~*.r , .grad. milling ooppe:r .ol" ..... ,.l', ~e .L~~t 
. ' .:''''' ;.'0 i' , ~h. . abOTe .~'rTey ehou 1 ~:.~tan$.jt~:o.:m t 1 ve ,to t.n t hou,.,~,d \ ~q l~.~~ ~ 
''''h'':': ~9''¥, ~!l.a.l . car~ aa ~ ~~~ ob~&lJl··~8·:~ OOIllP.~:tut and exPer1en.Qe4, :;(),P.~~~ .~' •• 
·:' .. ~ ~hp~14 . 'b,e .. , .xerolsect.,': tn th1. :0Q!l~~i~·~.O~. " stud;y 0 r the d~JI'e}:QPm'-~~:.:, 

,::::~i:~:::t::4'~;b:a:~m~~~!i~~~i~~a~~~:1:: t::e ::::i ~r:::' ili:: 
'~:; ;:i :: ·,t :lltti'arld ' c&9)Il,.t. tor 'M4~· .... loP"Dt, work and operat 10n of theli1lil.o $' 
.. :'.' .. .. . . . . ~ f. , 

;jr:,;J"t~\;~k· ' . : . '. '.-.' .' :" .... 



Tu!'eaaers 'Leonard. 1.f1ckey and K.S. tyk1ns. 
Hollywood • Calif. 

(,·ent lemen: 

In a.~cord '~X1CG v; ith y~ur requeJ3t. I have made an exum1n~ ;'Qn of the 
lone ~t''tr ~,.~:b~es • .f Ino. ·.properties at Safford. Ariz •• a:pending on t.llC 
p'topel"t~t t. ime from May ).at. to May lOth~ inclusive ,a.nd ' 1"urther time 
in ·t;,~avalinaz: i.".:.nd det~il work. T, ~eg herewith to submit re'pcrt. 

The property tr~s.t you now hav~ ,a.fter getting groups of cl~i.inlS from 
variolls oWr.· ~rs p!.nr!. con1!.olidatin~ t t:.errl under the one cwne:cllhip of tna 
tone St..9.r ~1nes. Inc., 18 o :r 81..tfficient eize and sco,Pe,and evid.ent 
merit to jU8t1f"y / th,. $pft:cern~E-.Itlja.t it will become an important pro-
ducer or copper. ~(-.. /~ , 

The proAim1t,y 't.o very productive .';1.r.eas ,as Morenci-Clifton, Globe and 
}! iami " may OT. may not be of 1'!om~nt .The study of the G eclo,gic ,'~l con .... 
dit ion& from t ·he PinalerjOr9 7H~e. the Gila range W1Q. the Clifton and 
MorerlC! aren.show that the uplifts of formation,mountain forming and 
minertl11zat..ioll oondition.6 a.re C1UFJed. by the same deep eeate(,- jntru-
e ive and filao probal)ly the aarre Tf'Jloanic 1ntruSives. f>.r ho at rike 0 r 
t.be q:us.t't~-porpbyrjl dikes And a,;BQ the souro& of th" fatllts !~e suoh 
tlli:1t itt llI,iV ' b~ p08;~.i.bla "0 defina;telyt1e the tone Star. and the Clif
ton- Morenoi areas to the sa.me system of fractures and fism;:,res. 

The l-C~t? Star Vine B:~~ib'its d£zfit •. :~t3jy tWo t.:JPo:l!»(.if OX'2 t~odl~;$.!·he 
ftrst 01:;C'U't" a~ 7etr.!~ .l;v.t:.ich a·T~; ::::.loflr; t :-";.t! ! ;,.:,l.ll.t fr~~otu:re~ , hf'h·,·1ng li. 

g-ene:r~l "trike fJf ~. 1 tt;~le north of 'east ./£wo aT. more of thes,e "eine 
have been productive' 't.o da;'t~ ot a shiPPing £l"a..de of oopper ore. ,con
tatni!'3,f both gc:1.d~nd. !!}ilver 'Valu'!'s. Furt#her ore w1.11.nodouc-t, be 
found j.n other of' thev~ins.35:Gor:d.ly -- r'tplaaement ore bo-..1i~s in the 
shear zone ,0 l~ t he fat cck ~1ork t!;ye ore body. 1'}1 i )'''dl:i -- :t.~ tn'! Po ae i ble 
d. 1soem1n~~·ted 01"ee 'thruol.!t- the 'lu6.wrtz-Dcrpr..r:/ It }-u''Ting as a oas1s the 
fi~t'st type c 'Corea to dt:::velop .n~ · theBe· ere. lIroV'ine to be o.f very ex
oellent va.lul·~B ccnt&ining high-g'r.~d.e copper. content .~J it h f\l;t' jel~ iilII?e!-HI 
Vl:~Ju es j~ n ~old. and a 11 ver .'1' h.ts cla.&o 01 ore. ita $111J:jp1ng or~. Can be 
!Tift.rketecl ttt t.he r.let~ ,r by li :;}eltera ~ ... t tit. 'profit ,wnlch 6hou.ld benefit 
yrn.l; ~n"~r,f}risf' gJ:'~~tlj. TCnrF},.!; c ci' t, h~i:~~ ores iJ.uve letf.L s.!Lipped s.nd. 
furtr::er tonnpge f :r om. :ieve-re:.l pointE on th.e 1JX'Oltf::iI'{y.wit.h but little 
~eyej op!rh~nt *ork. c~n be mined H.tHi ah:i.~}ped a.t a gco(ipro fit .i' :lUe .hav-
ing oV' shipping ore ;·r111 a1Ssiat ~~txt-atly ill developing '~he l~:t~ecre 
t onn r?a: S~ • 

The ~~~f'VeloP!rtent of tonn ~~ge.in bodies C) ! ttJilling grade cres,~"u3t be 
closely kent in rnind and ~:r. o l:k Ql~t lined t 0 obt. .~ J, n ,t 1.1,15 e,',nd. Deeper de
vlDlc,.pment~ in tt..e Pot'!>l'"'ijI':; of yC)l,~:r aJ'ea,hu prc 'vi!n the {.)xe OaO'llrj,' ~)nCe 
wicb1,n the i'J(lr.Pby ."'y r:t$ [~ood. a\z(%i ye1-rjri oGnt>_'lning su].phicie ores. 
r bese ~:re high-grade .m11l.1ng (.irea ,oaPable. of Produ.cing very rich con '1 
aQntratlon prodU.ote.That.witl1 t,'he pro'\f1ng··of a suitable large tonnage 
o.f these ores .milling opertt.ti1.ona should bti carried on. 
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A fa.ot tha,t the produot ion Ctannot; be made ent lrely as direct a;nelt
j,Tlg ,0 r shipping grade ·ores .1trges that any a4J acent Ja)ropsrty that can 
oontrlbl.;l.te tonnage of' milling orea ,Should be acquired. on a reasonable 
btl-sis for the ttorl 'sStar Ville3.Irlc •• organiza.t1on. ''chis to be done in 
or<ler to co-ordinate develoPment 'Ncrkiand build u)) a large tonnage 
to r t'eoerve t\nd. milling. 

It is eot ir(~ly reasonable tc consid.er that ther.e rr",v b~ . l~~rge ton
na.ga of lE!nahn.bl'S ores,within th~ ·!'"ree. of the tone St.e,r :U1n~ · ~,ncl -
adj~cent p~cperty. . 

This sl'loiJ.ld be ~eld innlnd ~,nd further study a.nd wOl'k done to pt'ove 
this eorid 1 t j,on. 

"espect fully at.~ om! t t ed, 

A. E. Almind. 

¥ O"" f) Oth -j,/"f3 0 
i ~ W.' ~. ..... ' . ~ 
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August 31, 1960 

Kennecott Copper Corporation will start sinking a vertical two 

oompartment shaft at its Safford, Arizona copper claims early in 

September. The new Co. shaft will be for development purposes only as 

it will be too small for are production. 

The new shaft will be 800 feet deep with a station cut for develop

ment of one level, the 3900, about 50 feet above the bottom. From the 

station it is planned to drift and crosscut and then diamond drill to 

gain further information about the very large rnineralized area which 

cover several hundred acres and is known to extend to a depth of at least 

2,000 feet. 

Kennecott through its exploration subsidiary --- Bear Creek l{L~ing 

Company -- has been actively exploring the district for four years and 

in Hay 1959 purchased 120 mini l g clairils for nearly ;~4,OOO.OOO. The Lone 

Star Hines, Inc's claims were the key to this sale. Since the sale 

Kennecott has been doing "fill inll diamond drilling from the surface and 

has outlined 100,000,000 tons plus of less than 1.0 percent oxide copper. 

The new shaft will be the means of access to this deeply buried deposit. 

Interestingly the new shaft will be sunk not far from one of the first 

diamond drill holes drilled to depth in the area. That was done by 

Consolidated Goppermines Corporation in 1949. 

The new ahaft ~dll be two compartment with a minimu.ll rook sue of 

11 feet 6 inches by 7 feet 10 inohes. The hoisting compartment will be 

5 feet 6 inches square with a counter weight in the adjoining manway 

oompartment. Kennecot twill purohase all surface equipment which vull 

include a steel headframe. 100 kilo'tiatt GHC Diesel electric generating set, 

one Ingersoll Rand 600 cubic feet per minute gyroflow compressor, and 

one Vulcan Denver 90 horsepower single drum hoist. 



No. Au.Oz. Ag.Oz. 

1 0.010 0.8 

2 Trace 0.2 

3 0.010 0.6 

4 None 0.1 

5 0.8 

6 0.010 0.8 

7 0.030 

8 Trace 0.2 

9 Trace 2.0 

10 Trace 3.1 

11 Trace 

12 Trace 1.1 

13 Trace 

14 0.010 3·7 

Pb.% 

None 

'" 0 -~. 

,,/'.32.6 ! 

0.8 

None 

None 

SAMPLES RECEIVED FROM A. P. SPALDING 

(Lone Star Mine, Ariz.) 

Cu.% Zn.% 

2.14 None 

0.2 

0.10 None 

0.10 None 

0.05 None 

- - - - - - - - - - - - - - - -
Description 

Treasure Box #1. Sample cut across 20'. 
High grade vein running through this, not re
presented in sample. 

Lead Hill. Sample (Spalding) No.1 40' shaft. 
E. side of vein. Sample width 2' in 4' vein. 
Cut at JO' depth. 

Lead Hill. Sample (Spalding) No.2 - 40' 
shaft West side. Depth 30'. Width of vein 5' 
Vi. of Spl e 3'. 

Sample (Spalding) ~~4. N. of L.S. shaft. 
Taken on both sides of canyon and in bottom 
for 300'. 

Lead Hill. (Sample - Spalding - #5) General 
srunple of vein material piled on dump. 

6.0 0.10 0.8 Lead Hill. (Sample- Splading - #6) Taken 
from cut on vein 100' S. of No. 1 vein and 
300' above No.5 - 50' shaft. Depth 4' -
Width 4'. 

None 0.76 None 

None 0.3 

NOlle 1.12 None 

None 0.1 

None 1.63 None 

None 0.15 None 

None 0.91 None 

None 8.05. None 

Iron King #5. This material is off big No.1 
vein. (Is this iron pyrites or cOP1Jer 
pyri t es?) J..J3. 

Iron King #4. P..nother vein 150' above big 
No.1 vein. Not 1ll1covered enough to deter
mine any width. 

Spalding Sample //2. Ledge width of sample 
4' alongside of cut 1st canyon N. of L.S. 
sha:ft. 

Iron King #1. Representative sample of 
shipping ore 4' vein off top. 

#1 Long Star vein. Vein width 2' Dept. 10'. 

Lead Hill. Saraple (Splading) #4, 50' shaft on 
SE'JJ18 vein as Nos. 1-2-3. 300' east. Dump 
sample. 

Iron King #2. This material is out of same 
vein as #1. 

Norquay Shaft. Depth 20' - Width 69 • 



No. Au.Oz. Ag.Oz. Pb .cg, Cu.~ Zn.% Descri,Etion 

15 Trace 0.6 1.4 0.45 0.8 Lead Hill. Sample (Sp1ading) 117 • Taken from 
large pile of vein material on dump. 15' 
shaf·t. Width of vein in shaft 6' • About 
300' co 

0. of #1 Shaft. 

16 Trace 0.4 None 1.53 0.1 No. 2 Blue JO't.T 

'-'-J • 
Smne vein as #1. 300 or 

400' w. and cut over 3' width. 
", 
/-~' " 

/ 

17 0.060 0.5 ! 27.0 . ' 0.81 None Lead Hill. Sample (Spalding) #3· Same vein 
\'--_ ..... ".. .. ' as Nos. 1 and 2 but on to.f.J of vaine; 50' E. 

from shaft. Cut on 2'-0". 

18 Trace 0.5 None 1.32 0.1 Clara Shaft and Tunnel dump sample. 

19 0.300 0.5 None 6.01 0.3 #1 Blue Jay. Pay streak in 4' vein. w. of 
streak 1 t • E. of tunnel 200' • 

20 Trace 0.6 2.2 3.00 0.1 Blue Jay No. 3 Sample. Several hundred feet 
w. of No. 2. Same vein. About 3' width. 

21 Trace 0.3 None 1.22 None #5. Claim #4. Sample cut over 25' ·width. 
Large outcrop of low grade. 

22 Trace 0.3 None 1.22 0.4 Iron King #3 .. l' vein. Sple. ta~en off top. 
i:..oout 150' above vein #1. 

23 Trace 0.4 None 1.02 l\!one t/;) • 6' Jedge at the sample. 100' E. of 
open cut on SCillle ledge. 
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REPLY To 

REPORT ON THE SPALDING MINE 
\I 

The Spalding Mine, lying eight miles ~rtheast 
of Safford, con:sists affive claims, galled LEAD HILL and 
twenty~two claims called THE ' COPPER Y , 

The entire area is in a granite porphyry cut 
with pa-rallel veins. The Lead Hill has six parallel veins 
with a large intrusive of quartz. The veins are all 
parallel. They dip to the north on the northside of the 
quartz blowout and ~o the south on the south side. They 
are very persistent, about four feet wide. 

Seven samples taken in various places on the 
property showed that the veins as a whole are not merchant
able. The values ' occur in chutes or pockets. The north 
end of the property shows a high value in copper, which 
would indicate that the mineralization would run tocopper~ 
at a very moderate depth. 

The twenty-two claims lying North and East of Lead 
Hill are a continuation of the same formation, the same 
series of veins running parallel, but all showing the ore 
copper. At the end of the claims adjacent to a large mountain 
they run into a very large deposit of oxidized formation, 
very red, badly leached, all openings on all veins showing 
copper glanc and carbonate in places to a width of thirty 
feet. ' 

Several deep shafts were put down on the property 
years ,ago - one to a depth of four hundred feet, which was 
just entering the sulphide zone; another with a depth of a 
little more than five hundred feet, which definitely entered 
the sulphide. From the showing, the property looks like it 
should be a big low-g rade. 

DATED MAY 20, 1947. 

.1,.-
. "',. 
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No. 233 De 
Phoenix, Arizona, 

CHAS. A. DIEHL ' May 17 t 1947 • 

ARIZONA ASSAY OFFICE 
Mail: P. O. Box 1148 815 North First Street Phone 3-4001 

DEPARTIVIENT OW rFINBRAL HESOUR(!ES. 
TH IS CERTI FI ES That samples submitted for assay by " - '- - - confam as follows per ton of 2000 Ibs. Avoir. 

~=,."-

~PATJW ING ' I SILVER I VALUE I GOLD 1 VALUE d TOTAL VALUE/--.LQ 

V " M R K No. ouncesl Tenths qO~o:' Ounces IBndthsj;;3~~h Of Gold & Sliver L"R f\n 

LONE StAR-IS "H Vial] I' 

6fce~frtp<?ut-200eyEa~~ Tra~e I I I JOI I ilP.~5 I I .30 

~ p fines 2 ~2 $. 18 J02 I $ .~5 I r,\ 153 1 tIP . ' .19 

. heavy. 
Dump-H-I-Cut 3 .5 $ 45 t 03 ( ~1. 05 $ lJ50 119.11 

' D 

I 

$3.175 I 8.00 2~6 ~$2 • 35 .04 ~l. ~O parallel vein 
Dump-H-2 4 

~4 
q~ 36 ~. 

4Tvein. 
Dump-30'shaft/ 5 ~Ol $. 35 ;H> J71 1 .30 

#3-Nortq. end. 
Dump-LbO tunnel 6 1.7 '$1. 53 02 h 

~p . 70 $2.23 • 42 1 

2,q RTED OEE-70 r shai1:b 
4 v apex~3 vein.7 1~5 ~1.35 08 ~2. 

I 

~O $4 15 .19 

PERCENTAGE 

1 1 1 
I I I " 

" Charges $_1~4--",-.-=O~O _____ _ ASSQyer __ AR~AY OFFICE 

REMARKS 

"--



No. 363 De 

VALUES 
1 oz. Gold ........................ _ .. . 
1 oz. Silver ........ ............. _ .. _ .. 
1 I:). Copper .. ....................... . 
1 lb. Lead ............................ . 
1 lb. Zinc ............................ . 

CHAS. A. DIEHL 

Phoenix, Arizona, 

Jan.13,'J.948. 

A~ A~()Utee 
Phone 3-4001 815 North First Street .' P. O. Box 1148 

. Department of 'Mineral Hesources . 
THIS CERTIFIES That samples submttted for assay by Mil BIN(,!, F i d conlatn as follows per ton of 2000 lbs. A nera uo.j a rgroun s 

SILVER GOLD 
MARKS 

========================================I~ Tenths 

VALUE 0%5. 1100th~· 1 V A L U E 
TOTAL VALUE 
of Gold & Silver 

/0 PER C E N.c:...T.;...A:..c:....:=G-=E=--___ _ 
REMARKS 

No.11 

v · 

J /, I'~) .,.,. 
~ C/ J / t..~._ 

,,------, 

// ." /i 

(~ --~/< 

t' '' 

/' 
,/ 

/ 

.---,-

/ 
/~,/I> / )1···.·· 

17 

- ~ .. ........ I) 

Charges $ L. ) ) -------

.. . , . . 

. ' 

t:() PPH~R 

1.16 

., -' --~ 

Assayer ASSA.Y OJ?FICE / 
/ 

. . . 



SUMMAR Y OF THE SLOOP FEASIBILITY STUDY 

* ~c * 

A study of the feasibility of fracturing copper orebodies with nuclear 
explosions and the extraction of copper by in-situ leaching ITlethods. 

Prepared by the San Francisco Operations Office of the U. S. AtOITlic 
Energy COITlITlission; the DepartITlent of Interior's Bureau of Mines; 
the Lawrence Radiation Laboratory, LiverITlore, California; and the 
Kennecott Copper Corporation; with technical assistance of the Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. 
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1. Introduction 

This is a summary of a feasibility study to theoretically evaluate 
the use of nuclear explosive s to fracture a low- grade copper orebody 
for the sub sequent extraction of copper by in- situ leaching methods. 

Such a method, in which the metal would be dissolved from the 
fractured rock by percolating a chemical solution through it, would per
mit recovery of the metal without the expense of mining and crushing the 
ore. Broadly applied, the technique could provide access to millions of 
tons of copper in deposits that are too low in grade to be mined economically 
with today's conventional technology. 

The study was conducted jointly by the Kennecott Copper Corporation, 
the U. S. Atomic Energy Commission's San Francisco Operations Office, 
the Department of the Interior's Bureau of Mine s and the Lawrence 
Radiation Laboratory, Livermore, with the technical assistance of the 
Oak Ridge National Laboratory. It is one of the effort s in the Atom ic 
Energy Commission's Plowshare Program, the purpose of which is to 
investigate and develop peaceful uses for nuclear explosives. 

The study disclosed no major problem s related to public or industrial 
safety involved in the technique. Further inve stigations would be needed, 
however, to make certain that this is the case. 

The study recommends that, providing field studie s as sure that public 
safety will not be compromised, an experimental project be undertaken 
jointly by the Government and Kennecott Copper Corporation to develop 
the technique. It sugge st s that a nuclear explos ive, of about 20 kilotons 
yield, be detonated underground in a low- grade copper orebody owned by 
Kennecott near Safford, Arizona. A leaching plant would be operated to 
extract copper from the rock fractured by the explosion. 

2. The Need for Copper 

World production of copper has risen progressively from about 
18, 000 tons in 1800, to more than 6 million tons in 1965. The U. S. 
Bureau of Mines reports that the United States refined copper consumption 
increased from 1. 35 million tons in 1960 to 2.35 million tons in 1966. 
This represents an increase of 74 percent in six years. During the same 
period, U. S. mined production of copper increased by only 10 percent, 
despite the efforts of producer s to add new capacity. Intensive exploration 
has failed to yield any new, large, high- grade ore deposits, although a 
number of deposits are known which are uneconomic to mine using 
pre sently available technique s. 
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Prior to World War II the United States possessed a high degree of 
self- sufficiency in copper and exported sub stantial quantitie s to other 
tl,sers. Today this basic rnetal is in short supply in the United States 
with the result that the country, to satisfy its industrial and defense 
demands, is in the unfavorable position of being a net importer of copper. 
Rising standards of living and increasing populations in the developing 
nations indicate a growth in consumption for the world approximately twice 
the United State s level. The availability and competition for metal will 
probably make it more expensive to buy for import in the future . 

To insure adequate supplies of this strategic commodity at reason
able prices for industrial and defense needs, the copper industry has 
intensified its efforts to discover and develop deposits in this country. 
Some additional copper production will come from expansion of existing 
operations and from new deposits with ore grades equal to those now 
being mined. However, the major portion, in the long run, must come 
from development and utilization of deposits with ore grade s not pre sently 
considered economic. 

3. Leaching of Copper Ores 

Leaching of copper ores is not a new process. Its use in the ex
traction of copper from mine waste dumps has been increasing. It has 
also been used to recover copper directly from certain ores which are 
mined and leached. By 1965, 12 percent of the domestic copper production 
was obtained by leaching. 

Successful practice of in- situ leaching methods has been previously 
restricted to the abandoned workings of old higher grade underground 
mines. Mines in Butte, Montana; Ray and Miami, Arizona; and Bingham 
Canyon, Utah have practiced in- situ leaching to a limited extent in the 
mined- out areas of old mining operations. The zone s treated by leaching 
were well fractured and had been made permeable by the previous mining 
operations . In these operations the leaching solution was generally 
recovered through the existing underground openings . 

In - sit u I each i n g e lim ina t est he high cos t s of e xc a va t i ng and t ran s
porting the material to a plant for further treatment. To be economically 
effective, this rnethod of leaching require s preparation of the deposit so 
that the process of dissolving the mineral may proceed at an economic 
rate and with good efficiency. The deposit must be shattered and broken 
to develop the permeability required to allow air and leaching solutions 
adequate contact with the mineral s. 
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4. Extent of Re source s 

How large are the United States reserves of copper? The answer 
depends upon which authority one consults. In a 1960 survey the U. S. 
Bureau of Mines estimated the United States to have 32.5 of the world's 
212 million tons of copper in ores averaging 0.9 percent copper. In 
1965 these domestic reserves were indicated to be 75 million tons in ores 
averaging 0.86 percent. Reported reserves have always been only a 
fraction of what the earth will ultimately yield. 

Large sums of money are required to outline a deposit sufficiently 
for it to be classed as a mining reserve. Producers can only justify 
investigating that portion of the total that offers a reasonable promise 
for a profitable operation. If many year s of potential production exi st s 
with presently commercial grade material, there is often little impetus 
for diverting funds to prove the existence of sub- ore material. As pro
ducers approach their known ore reserve limits, they attempt to develop 
additional reserves. These additions can be obtained by new discoveries, 
by lowering recovery costs through advances in technology, or by raising 
the price. Thus, the border between mineral reserves and mineral 
resources is constantly shifting. 

It would be very difficult to establish reliable figures for the amount 
of sub-ore material that could be reclassified as ore reserves by the 
development of a mining method that would allow a substantial lowering 
of the present economic grade limits. The closest approximation is 
available in what is often referred to as "potential" ore, namely, material 
known by its location and quality and considered likely to be profitably 
minable in the future. The amount of such potential reserves is known 
to be enormous. Vast tonnages of sub-ore material exist as halos around 
the economic limits of operating properties in this country. Exploration 
activitie s, pre sentl y on a 100 million dollar a year que st for additional 
ore, often observe, partially define, and subsequently abandon great 
quantities of this type of material in the search for today's commercial 
ore s. The U. S. Bureau of Mine s estimate s that an additional 58 million 
tons of metallic copper probably exist in potential ores averaging about 
0.47 percent (9.4 pounds of copper in 1 ton of ore). Some definite 
information is available for eighteen such deposits containing about 16 
million tons of copper. 

A complete answer to the question of how much copper is in the 
United State s in a sub- ore re source category will be determined only 
when a new method of mining technology is tried and proven, giving 
industry an impetus to fully explore the extent of these resources. 
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5. Nuclear Fracturing 

If a nuclear explosive is emplaced deep underground, upon detonation 
the blast will be fully contained. The energy of the explosion is released 
in a fraction of a microsecond and it vaporizes, melts and crushes the 
sur rounding rock. A cavity form s and expands spher icall y ar ound the 
blast center following the outward moving shock wave until the pre s sure 
of the gas in the cavity approache s equilibrium with the weight of the 
overlying rock. The molten rock that initially lines the cavity walls will 
flow and form a pool on the cavity bottom. As this material cools and 
solidifies into a relatively inert glass, it traps and entrains up to 95 
percent of the radioactive fission products generated by the explosion. 
The roof over the cavity, having been fractured by the shock wave and 
effectively undercut, will start to collapse and a cylindrical chimney of 
caved and very permeable broken rock will develop upward. The chimney 
will have a radius that approximate s that of the cavity and the height will 
normally extend to a distance of four or five times the radius of the cavity. 
Chimney material formed by nuclear explosions in granitic rock is ex
tremely permeable and has been observed to have about 25 percent void 
space with 75 percent of the fragments smaller than 12 inches in size. 
The force of the explosion will also fracture rock out beyond the chimney 
boundary. This outside fracturing will also increase, to a lesser extent, 
the original rock r s permeability for a distance approaching three cavity 
radii. 

6. The Sloop Experiment 

In the Sloop study, a concept for an experiment is proposed to evaluate 
the nuclear fracturing/ in- situ leaching technique for recovery of copper 
from low- grade orebodies. The Safford deposit of Kennecott Copper 
Corporation, about nine miles northeast of the town of Safford in south
eastern Arizona, is suggested as the experiment site. 

As now conceived, the experiment would involve detonating a nuclear 
explosive with a yield of about 20 kilotons~:~ underground in the oxide 
portion of the Safford deposit to fragment a test zone of copper ore. A 
pilot leaching plant, having commercial size equipment, would be built 
to leach and extract copper from the broken ore. It is anticipated that 
at least one year of leaching tests would be required to provide enough 
data for a reliable evaluation of the experiment. 

If Sloop site evaluation is authorized, the AEC will make detailed 
field investigations to determine the suitability of this proposed site. 
The se inve stigations would pr ovide the ba si s for final de sign of the 
experiment, including the selection of a nuclear explosive, its yield, 
and method of emplacement and all aspects related to public health and 
safety. 

~:~ One kiloton is equivalent to 1, 000 tons of TNT high explosive. 
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The nuclear explosive would be emplaced in a hole drilled from the 
surface, approximately 20 inche s in diameter. The hole would then be 
plugged to prevent venting to the atmosphere and the explosive would be 
detonated at a depth of 1,200 feet. It is expected the explosion would 
create a chimney of broken rock with a diameter of about 200 feet, a 
height of about 440 feet, and containing approximately 1. 3 million tons 
of broken rock. 

After the shot, hole s would be drilled from the surface into the 
chimney to define its height, to take sample s of the atmosphere inside 
it, and to measure the void volume. Holes would also be drilled to 
inve stigate the extent and radius of fracturing outside the chimney. As 
soon as the post- shot safety requirements are satisfied, existing under
ground opening s would be rehabilitated and facilitie s installed for the 
leaching te st s. 

For the leaching tests, leach liquid input holes would be drilled to 
the top of the chimney. An access drift and a system of drill holes would 
be installed beneath the chimney to collect the pregnant (metal- bearing) 
leach solutions, The copper would be recovered from the solution by 
treatment with iron to precipitate a copper powder. A precipitation plant 
using cone precipitators similar to those now used at Kennecott's western 
mine s would be constructed near the shaft. The plant would be capable 
of treating a throughput of about 2, 600 gallons per minute of pregnant 
solution obtained from the collection system, and of recycling the barren 
(stripped) solutions to the chimney zone. 

The pilot leaching plant would be operated at least a year to develop 
operating techniques and to provide data for the economic evaluation of 
the commercial potential of the nuclear fracturing/ in- situ leaching 
process, 

The operation of the pilot leaching plant should produce a moderate 
amount of copper that, after suitable treatment, could be made available 
for ordinary usage. A portion of the copper precipitates would be used 
for developmental studie s to determ ine the most efficient proce s s for 
refining the crude copper for marketing on a commercial scale. 

Laboratory scale experimental work indicates that possible radio
active contamination of the copper is a manageable problem. Radio
activity in the leaching solutions should be at low enough level s that 
shielding for personnel protection would not be required. Any residual 
contaminants in the raw copper product should be removable by refining 
processes so that the finished copper should be virtually free of any 
contaminant. 
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The feasibility study concludes that there appears to be no safety 
problems that cannot be satisfactorily managed and that the project can 
be conducted at the Safford site without hazard or serious inconvenience 
to the population in that area. 

8. Cost Estimate and Schedule 

The preliminary cost estimate for the entire experiment, including 
construction and operation of the leaching system for a year, is about 
13 million dollar s. 

It is expected that about nine months would be required to complete 
the pre- shot safety studies and prepare the project site for the detonation 
after authorization to proceed is granted. An additional period of nine 
months after the shot would be required for evaluation of the explosion I s 
effects, decay of residual radioactivity in the chimney, and construction 
of the leaching system. Then the leaching plant would be operated for 
a minimum of one year to accumulate sufficient data for development of 
proce s s technique s and economic evaluation. 

9. Project Organization and Administration 

Project Sloop would be a joint effort of the U. S. Government and 
Kennecott Copper Corporation. The Atomic Energy Commission would 
provide the nuclear explosive, conduct the nuclear operations and the 
program s for the protection of public health and safety. Kennecott would 
be responsible for the leaching and copper recovery phase of the experiment. 
The U. S. Bureau of Mines would participate in all phases of the experiment, 
would evaluate the re sults, estimate the applicability of the technique to 
other potential orebodies, and would cooperate with the other participants 
in reporting the results of the experiment. 
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In this jet age of challenging and exciting developments, I'd like to brief you on 

an imaginative proposal to utilize one of the 20th century's greatest discoveries for 

the benefit of mankind and in one of man's oldest industries. 

I refer to "Proj e ct SLOOP." This is such an exciting development that I am 

anxious to "blast off, " but I think we had better hold here on the launching pad for a 

few minutes to provide you with some . background so that ."Eroject SLOOP" will be more 

meaningful to you, and you'll have a better idea of the motivation behind this atomic 

age proposal. 

For centuries, mining has been associated with underground activities and 

the removal of huge amounts of material from which the desired mineral - - copper,' 

gold, iron, silver, etc. - - could be removed by more or less complicated pro cess es. 

In more recent years, much of the underground mining has been replaced by open pit 

mining, but the principle remains the same, clawing the desired material from Nature's 

grasp, hauling, crushing, separating, smelting, refining, plus numerous other steps. 

This is the story of mining as we know it today in every country of the free world and 

behind the iron curtain. 

(1) 
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What I have just described for you is the modus operandi of Kennecott Copper 

Corporation - - the world's largest mine producer of copper. Here in the western 

United States we have divisions in Utah, Nevada, New Mexico and Arizona. These four 

properties had a combined output of 473, 000 tons of copper in 1966, or 33. 70/0 of all the 

new copper produced in the United States. Because of the USWA -led strike, our production 

last year did not nearly come up to the 1966 figure. 

Allow me to utilize a few figures at this point to make our pres ent mining pro

gram just a little clearer to all of you. 

lt requires 1,500 employees to keep Ray Mines Division running 24 hours a day, 

seven days a week. During each 24 -hour period the men and machines in the open pit mine 

will blast, load and haul about 75, 000 tons of ore and waste. 

About 25, 000 tons of that output will be processed to remove the copper, while 

the balance will be deposited on the many dumps at the mine because it is waste or 

near-waste. After we treat that 25, 000 tons of low-grade copper ore for about four days 

we'll wind up with less than 200 tons of .copper. In other words, we'll recover about 15 

pounds of copper from every ton of ore. 

That's a "mini"-description of mining today. lt is a process that involves great 

numbers of people, using hundreds of millions of dollars worth of equipment and re

quiring continuous movement and treatment of millions and millions of tons of heavy, 

hard material. 

Now let's explore "Proj ect SLOOP" - - a peek at what conceivably could be the 

mining of tomorrow. 

First of all ... Project SLOOP is not a reality. It is a proposal which has been 

submitted by Kennecott to -the U. S. Atomic Energy Commission. This proposal calls for 

a joint experiment by Kennecott and the AEC to study the feasibility of fracturing copper 

(2) 
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orebodies with nuclear explosives, and the extraction of copper by in-situ leaching methods. 

J hav~ thus defined SLOOP as being the "Study - ~eaching 9f Qre in ~lace. " 

Now that you know what Project SLOOP is; let's take a few moments to see what was 

behind this proposal to develop a new concept in mining. 

World production of copper has risen progressively from about 18,000 tons in 1800, 

to more than six million tons in 1965. The U. S. Bureau of Mines reports that the United 

States refined copper consumption increased from 1.35 million tons in 1960 to 2.35 million 

tons in 1966. This represents an increase of 74 per cent in six years. During the same 

period, U. S. mined production of copper increased by only 10 per cent, despite the 

efforts of producers to add new capacity. Intensive exploration has failed to yield any new, 

large high-grade ore deposits, although a number of deposits are known which are unecon

omic to mine using presently available techniques. 

Prior to World War II the U. S. possessed a high degree of self-sufficiency in 

copper and -exported su?stantial quantities to other users. Today this basic metal is in 

short supply in the U. S. with the result that the country, to satisfy its industrial and 

defense demands, is in the unfavorable position of being a net importer of copper. Rising 

standards of living and increasing populations in the developing nations indicate a growth in 

consumption for the world approximately twice the U. S. level. The availability and com

petition for metal will probably make it more expensive to buy for import in the future. 

To insure adequate supplies of this strategic commodity at reasonable prices for 

industrial and defense needs, the copper industry has intensified its effort to dis cover and 

develop deposits in this country. Some additional copper production will come from ex

pansion of existing operations and from new deposits with ore grades equal to those now 

being mined. However, the major portion, in the long run, must come from development 

and utilization of deposits with ore grades not presently considered economic. 

(3) 
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Perhaps at this point some of you are wondering if there are enough deposits like 

this to make this entire program worthwhile. 

Vast tonnages of sub-ore material exist as halos around the economic limits of 

operating properties in this country. Exploration activities, presently on a $100 million 

a year quest for additional ore, often observe, partially define, and subsequently abandon 

great quantities of this type of material in the search for today's commercial ores. 

The U. S. Bureau of Mines estimates that an additional 58 million tons of metallic copper 

probably exist in potential ores averaging about. 47 per cent (9.4 pounds of copper in 

one ton of are). 

A complete answer to the question of how much copper is in the United States in 

a sub-ore resource category will be determined only when a new method of mining tech

nology is tried and proved, giving industry an impetus to fully explore the extent of these 

resources. 

Kennecott proposes to try "a new method of mining technology" on its Safford 

property, which the company has owned for a number of years, but which has not been 

developed. 
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Much time and many dollars have been ex

pended already on the Safford property 

attempting to find the key to unlock the copper 

in this deposit from its host rock. Because 

the copper lies deeply buried in the Gila 

Mountains and is covered by layers of 

volcanic rock ranging from 200 to 800 feet 

thick, normal mining methods are completely 

impractical. 
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In 1961, a pilot plant with a capacity of one 

ton per day was constructed adj a cent to the 

Safford shaft site, which was some 800 feet 

deep to provide access to some 3, 000 feet 

of underground drifts. 

The plant was built to determine the amen

ability of the copper -bearing material to a 

leaching program using a combination of 

sulphuric acid and water to dissolve the copper 

and then the removal of the copper from the 

solution through electrolysis or, inother 

words, the plating of the copper fr om the 

solution. Our studies convinced us the pro

cess would work, but it would not be economi

cal to mine the mineral-bearing material by 

conventional methods. 

After investing several millions of dollars in 

property acquisition, in drilling exploration 

holes, s inking shafts and doing all the other 

details which must be undertaken to prove 

a mining prospect, Kennecott believed that 

there must be a way other than a normal 

mining method by which this property could 

be brought into production to supply additional 
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copper which our nation needs. Because of 

this feeling, a study group composed of re

presentatives of Kennecott, the Atomic Energy 

Commission and the U. S. Bureau of Mines 

was formed in 1966. 

The end result of the formation of that study 

group is what we know today as Proj e ct SLOOP. 

The study report on which the proposal is 

bas ed is the result of a two -year effort on the 

part of Kennecott, the U. S. Atomic En~rgy 

Commission, the U. S. Bureau of Mines and 

the Lawrence Radiation Laboratory. If 

SLOOP is approved by the Atomic Energy 

Commission, and authorized by Congress, it 

will become an important part of the AECls 

Plowshare Program, which was started 11 

years ago to investigate and develop peace 

ful us es for n.uclear explos ives. 

Where would the project be located? About 10 

air miles from Safford and 175 miles from 

where you are sitting today. 

It is a rough, desert and mountain area with 

no vegetation other than hardy des ert plants, 

no signs of civilization. Just desolate, 

barren desert. 
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This photo of the pilot plant gives you some 

idea of what is around the approximate 

location of Project SLOOP's ground zero, 

indicated by the arrow. 

At Ground Zero it is propos ed to detonate a 

20 -kiloton nuclear device (20 kilotons is 

equivalent to 20 J 000 tons of TNT). The 

device would be emplaced 1 J 200 feet below 

the surface of the ground. 

What happens when the device is triggered? 

Based on studies of cavities created by 

other underground nuclear devices this is 

what would take place: 

About three milliseconds after detonation, 

the device is vaporized and a pocket of high 

temperature and pressure is created. The 

cavity continues to expand spherically around 

the blast center following the outward moving 

shock wave until the pressure of the gas in 

the cavity approaches equilibrium with the 

weight of the overlaying rock. 

Some 300 milliseconds after detonation, a 

puddle of molten rock has been formed ... 

additional rock melts and drips down into 

the pool and the shock wave continues to 

fracture the rock around the blast area. 
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A longer time lapse now. In the period 

from a few seconds to a few hours after 

detonation, more rock collapses as the cavity 

grows upward ... some of the rock continues 

to fall into the pool of molten material. 

The final configuration hoped for will 

probably look like this. The roof over the 

cavity, having been fractured by the shock 

wave and effectively under cut, will start to 

collapse and a cylindrical chimney of caved 

and very permeable broken rock will develop 

upward between 400 and 500 feet. The 

chimney will have a radius that approximates 

that of the cavity and the height will normally 

extend to a dis tance of four or five times 

the radius of the cavity. Chimney material 

formed by nuclear explosions in granitic rock 

is extremely permeable and has been obs erved 

to have about 25 per cent void space with 75 

per cent of the fragments smaller than 12 

inches in size. The force of the explosion 

will also fracture rock out beyond the chimney 

boundary. This outside fracturing will also 

increas e, to ales s er extent, the or iginal 

rock's permeability for a distance approaching 

three cavity radii. 
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It is from this broken rock and ore that we 

would hope to recover the copper in this 

fashion: A mixture of water and sulphuric 

a cid would be fed into the chimney at the top. 

This liquid would filter down through the 

broken material with the acid dissolving the 

copper on the way down. This copper-

bearing solution would be recovered at the 

bottom of the chimney ..... 

..... and pumped into a precipitation cone to 

which iron is added. An ion exchange takes 

place with the iron replacing the copper in 

solution. The solution is dewatered and the 

copper - - known as precipitate copper - - is 

extracted. 

Whether final proces sing would be done by 

electrolysis or in a smelter must be deter

mined at a later date. 

I'm sure many of you are curious about a 

time table for this proposal. Naturally, 

because SLOOP is still in the proposal stage, 

no one can say that it will be approved and 

underway on any specific date. However, 
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this chart will give you a fair idea of the 

overall time table. We can safely say that 

about eight months from the date of authoriza-

tion ... providing all tests and evaluations 

indicate a completely safe environment for 

the shot •.. the nuclear device would be 

fired. 

Plant operation could begin s even months 

after the shot, with an evaluation of the entire 

proj e ct starting about 30 months after the 

detonation and continuing about one year. 

Total elaps ed time from date of authorization 

to completion of the evaluation would be ap 

proximately four years. 

Since we are always concerned with money, it 

might be of interest to you to know sOrrlething 

of the estimated costs of Project SLOOP . 

It is estimated the total cost would be 

$13,175,000. The project would be divided 

into three phases. 

Phas e I would include field start -up and initial 

support facilities, a series of pre-shot sampl 

ing holes and the site safety study. Incidentally, 

I want to touch on this latter program briefly 

in just a rrloment. 
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Phase 2 would cover the actual project start 

up, scientific programs, the emplacement hole , 

actual emplacement, stemming, communica 

tions, engineering and inspe ctions. 

Phase 3 would take care of the construction of 

the precipitation plant, operation of the plant 

for one year and a complete final evaluation. 

(Ad lib comment.) 

If SLOOP is authorized, one of the first 

programs to get underway will be the site 

safety study, of which I spoke a moment ago . 

It is expected to take some six months and 

will be conducted jointly by the Atomi c Energy 

Commission and Lawrence Radiation Labora -

tory. This study will be a continuation of 

the pr eliminary study aIr eady made and will 

go into depth in every situation that can be 

imagined. 

The men who will make this very detailed safety study will be applying knowledge 

gained over long range safety studies together with experience of over 225 underground 

contained nuclear explosions. First and foremost, there will be specific studies of the 

ground water situation. The detonation is proposed to be well above the water table so 

there should be no questi()n of contamination of ground water. However, the hydrology 

study of the SLOOP site will be one of the most intensive and complete investigations 

ever made of the ar ea. 
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In-depth studies will be made on predictions of ground motions and a team of . 

experts on structures will carefully evaluate every structure in the area to see if they 

can stand the ground motion. Another area which will get special attention will be the 

containment study to make sure that no venting takes place from the emplacement area. 

In connection with this study, the weather will be checked, forecast, checked again and 

checked constantly right to the moment the device is triggered. 

After all these and other studies are completed, they will be carefully reviewed 

by a group of independent consultants, people who are eminent in their own technical 

fields. These consultants look critically at these studies and the conclusions which have 

been drawn from them and come up with independent conclusions or recommendations. 

In short, we can safely say that no stone will be left unturned in an effort to make 

this nuclear blast as safe as possible for everybody concerned. it has to be 100% safe, 

or it will be delayed until it can be completed safely. 

There are many more things which· could be said about this project, but we don't 

want to keep you here too long. In just a mOn1ent, if there is any time left, I'll try to 

answer some of your questions. 

First ... I'd like to answer a question that is frequently asked ... when the 

precipitation plant starts to operate, will there be any danger of radio -active contamination 

to the workmen? 

Laboratory scale experimental work indicates that possible radio active contamina

tion of the copper is a manageable problem. Radio -activity in the leaching solutions 

should be at low enough levels that Shielding for personnel protection would not be required. 

Any residual contaminants in the raw copper product should be removed by refining 

processes so that the finis"hed copper should be virtually free of any contaminants. 

If there are any questions on Project SLOOP, I'd be glad to try to answer them 

.now. 



STRIKE COMMENT .•.•. 
SLOOP - 13 

Almost simultaneously with the beginning of the copper strike in July last year, 

there was a marked slump in demand for copper in the world. Here in the United States 

the copper picture changed almost over night from acute shortage to a surplus of large 

proportion. 

By the time the strike was well underway, the Arizona Department of Mineral 

Resources estimated the total stock of copper in this country at more than 973,200 tons, 

with mljre than 640 ,400 tons refined and in the warehouses of fabricators. The refined 

copper alone represented the equivalent of about 10 average months of Arizona production 

at the pre-strike rate. 

As recently as December 1, this same source estimated the stockpile of refined 

copper in the hands of America's fabricators at more than 480,000 tons - '- the highest 

level since 1965. 

Where did all this copper come from when production within the United States was 

virtually cut off by the strike? Some had been stockpiled by fabricators in late 1966 and 

early 1967, with the expectation that the industry would be struck. Much of this copper, 

however, was brought into the United States when European business went into a slump 

at about the same time the strike was called. Imports of refined copper - - some of it 

African and some South American, but most of it from Canada -- tripled in the third quarter 

of 1967, and the trend continued into the fourth quarter. 

The Department of Miner al Resources said at the start of 1968 that stocks of refined 

and blister copper on hand totaled almost half of the United States I entire 1966 consumption. 

With all domestic production now knocked out by the strike, it was true that 

there was a shortage of 38 cent copper. It may interest you to know that over half of 

the United States copper c'omes from Arizona, and the daily loss in production during the 

strike has averaged 1, 750 tons. {Multiplying that by the strike days to date gives 
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tons)>',c , At this writing there is no shortage of imported copper.Ji buyers ----------------

are willing to pay the price 

Exchange . 

currently quoted at 0.-._-- a pound by the London Metals 

What happens if the situation in Europe is reversed and consumption of copper 

climbs back up to pre-strike tonnages? Kennecott researchers say that the deflationary 

period in the United Kingdon and West Germany has now bottomed and the economy will 

climb; that the economies of France and Italy are rising at a healthy rate, and they fore

cast about a 4 per cent growth in the Eurpean "GNP" in the year ahead. If this is true, 

European fabricators should soon be back in the marketplace, buying rather than selling, 

and supplies of copper would s hr ink r apidl y . 

This brings us to the question of post strike operations, How soon after the . 

termination of the strike can normal production be resumed? 

A fter a strike, it's difficult to get all the workers back immediately and return 

to normal routines. 

Assuming that about 50 per cent of the normal work force at Ray Mines Division 

were available to go to work on the day a new contract is signed, we could expect a 

limited amount of copper to be produced as anodes at the Ray Mines Division in about a 

10 -day period. Furnaces must be brought up to operating temperature; trucks and 

shovels would have to be checked and put to use; rod and ball mills could be fed with ore 

and flotation cells reactivated within hours - - provided manpower were available. 

Assuming that a nigh percentage of employees return to work within a one week 

period after the settlement of the strike, we believe that fairly normal production could 

be regained within a two -week period. This does not mean that refined copper wo uld be 

available to fabri cators at that time. It means only that blister and anode copper from 

our furnaces in Arizona would be on their way to the refineries . " "in the pipeline" ... 

* Figure inserted here according to date of presentation. 
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with, again, a delay of up to several weeks before the output from the refineries could 

reach fabricators in any real volume. 

You may be assured, however, that the copper industry is preparing in every way 

pos sible during this str ike so operations can be resumed with the minimum of delay and 

so that customers will be served just as rapidly and efficiently as possible. 

I thank you for your time and attention, and I will attempt to answer 

any questions you may have. 

-0-
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SLOOP PROJECT GRAHAM COUNTY 

Kennecott has completed their drilling at their Lone Star Mine (Sloop Project), 
and will wait for the government on the next step of the Sloop or atomic 
blast project. 

GWI Quarterly Report 4/1968 

Kennecott closed their Safford 0ffices . 

GWI Quarterly Report 6/1968 

No report of Progress (GWI Quarterly Report 12/1968) 

No activity at Kennecotts Lone Star operations, (Sloop Project). 
GWI Quarterly Report 9/1969 
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u. S. ATONIC ENERGY COlvlNISSION 
SAN FRANCISCO OPERATIONS OFFICE 

2111 Bancroft Way 
Berkeley, California 94704 

PHONE 841-5121 Ext. 611 
ADVANCE FOR PUBLICATION 
AFTER 10 A~M. (M>T) 
WEDNESDAY, OCTOBER 11) 1967 

NEW MINING METHOD FOR COPPER 
RECOVERY IS PROPOSED 

Kennecott Copper Corporation has submitted a proposal to the U. S. 
Atomic Energy Commission for a joint experiment to determine if a contained 
underground nuclear explosion can be used to fracture a low-grade ~opper 
ore deposit to recover the copper by leaching the are in placet ' 

The proposal is based on a study released today indicating the 
nuclear fracturing technique could lead to recovery of copper which pre
viously could not be produced economically. If authorized, safety and 
technical studies in the field would be undertaken to determine whether 
such an experiment could be conducted with full protection for public 
health and safety. 

The two-year conceptual study by-Kennecott; the Atomic Energy 
Commission, the U.S. Department of the Interior's Bureau of Mines, and the 
AECls Lawrence Radiation Laboratory~ Livermore» California, recommends 
conducting an experiment in a copper deposit owned by Kennecott near 
Safford, Arizona. 

The proposed experiment ~ "SLOOP) Ii would be part of the AEC' s Plow ... 
share Program to develop peaceful uses of nuclear explosiveso It would 
involve the detonation of about a 20-kiloton nuclear explosive (equivalent 
to 20,000 tons of TNT) at a depth of 1,200 feet below the surface of the 
ground .. 

The explosion would be expected to result in a chimney of broken 
ore about 440 feet high and 200 feet i.n diameter confaining about 1.3 
million tons of ore. To recover the copper2 a leaching solution would be 
introduced into the chimney to dissolve the copper. The solution later 
would be pumped to the surface where the copper would be removed by a 
processing method. 

The cost of the experiment presently is estimated at more than 
$13,000,000, including construction of pilot processing plant facilities 
at the Safford site and its operation for a year. If the proposal is 

(more) 
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accepte d by the AEC~ terms of the joint project~ including the divi sion of 
costs between the Government and Ke.nnecott, \V'ould be: negotia t ed . Conunission 
participation would be contingent on Congressional author ization . 

The nuclear fracturing and "solution mining" concept, i f successful, 
could greatl y increase the mineab l e copper r eserves in the Unite d States; 
it would permi.t development. of l ov.T"'gra d(~ de:posits which cannot be mined 
economical l y by conventional methodSe In addition" thi.s concept would keep 
distur bance of the natural landscape at a minimum e 

The study group found the domestic mining i ndustry is f ac ing an 
accelerat ing demand for copper, caused in part by the Vietnam war . Consumption 
in the U .S~ increased 74 per cent from 1 . 35 million tons in 1960 to 2 .35 million 
tons in 1966. It increased 17 per cent in 19 66 alone. Although domestic copper 
produc t.ion has i ncre.ased 10 per cent in the pas t t wo years ~ the U. So has had to 
continue i mpor t i ng copper to meet its needs . 

I f Ka unec ot t' s proposal is accepted by the government agencies involved, 
site sa f ety and J.:ec hniea l evaluation \,v'ould bcgi.1L ThJ.s s i x"' tTlonth program would 
include thorough s t udi es in the field of underg~oun d water , geo logic formations, 
soil, structure s , weather and public health and safety, Pre l imina ry estimates 
indi.cat e this evalu~lt ion mit~ht C~: 1.'7t ('lbout ~;750, OOO~ 

If t hese studies show th~ S (ford site to be suitable for an experi
ment and a c1e.qua.te public he ,':d ttlBDfc:gli.n.r ds ca be guarantee.d, t he Commission 
could approve. t he fu ll exper i.men.t. If not: ~ the e.xperiment would have to be 
dropped, modified or another location ~onsidere d. The earliest possible 
detonat i on date 'woul d be in 1969. The SLOOP experiment wou ld t ake 2~ to 3 
years to complete. 

During all phases of the exp~~ 'CiTI~ent , state and local offi c i a ls \\Tould 
be kep t: informed of a.ll studies and findings . 

The leaching portion of the experiment could begin as ear ly a s nine 
months a f ter t he nuc l ear explosion. As outlined in the SLOOP study , a 
leaching so l uti.on Hould be introd.uced at the top of t he rubb le~filled chimney. 
Flowing dOWn\-l .. l1'd over the fragmentE:~d orE" ~ the solution wou ld dis solve the 
copper mi.nerals. ThE' coppe;r~l):'~.[n .. ing sohAtion w0U11 d then be pumped fr om the 
bottom of t he chinmey t o the surface. 

The full SLOOP exper iment 'Would i nclude a pi.lot pr ocessing pla nt at: 
the Sa f for d site to r emove the copper from the leaching so l ution, 

Leachin g is no\'1 used on sorne. l01>J~grade. ores and on mi ne wa stes above 
ground ; it has a l so had limited underground usc in severa l abandoned higher 
gra de ore mines. The nuclear fracturing technique would allow t he l eaching 
solut ion to flow over la rge volumes of ore without bringing the ore to the 
surface, 

(more) 



In the e>'periment, the AEe I s Nevada Operat ions Office) which has 
conducted more than 225 underground nuclear explosions, would be responsible 
for public health and safety~ Underground nuclear explosions have been 
conducted in Nevada, New Mexico, Alaska; and Mississippi and other Plowshare 
experiments are being considered in Pennsylvania and Colorado. 

Radioactive material from the explosion is not expected to reach 
the atmosphere or to affect ground water, according to the feasibility 
report. Field studies will be made to check this belief. The emplacement 
depth of l, 200 feet ,,,ould be well below that required for safe containment 
of a 20-kiloton explosion. 

Laboratory scale experiments indicate the level of radioactivity in 
the leaching solution would be low enough that no special shielding would be 
required during the recovery process. Any traces of radioactivity in the 
copper are expected to be reduced during refining to meet market standards. 
No copper produced in the SLOOP experiment would be permitted to enter 
commercial markets without further careful study and control. 

:II: 

(NOTE TO EDITORS AND CORRESPONDEN1S: A summary of the feasibility study is 
attached for your information. This announcement is also being distributed 
by AEC Headquarters in Washington, D. C.; Nevada Operations Office, Las Vegas; 
and Kennecott Copper Corporation, Salt Lake City, Utah.) 
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