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ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 

have indicated what we know about copyright and rights of privacy, publicity, or 

trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 

collection. These rights include, but are not limited to: copyright, privacy rights, and 

cultural protection rights. The User hereby assumes all responsibility for obtaining any 

rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 

authors in the manuscript collections, except when the author deeded those rights to the 

Survey or when those authors were employed by the State of Arizona and created 

intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 

information, or opinions that may be contained in the files. The Survey collects, catalogs, 

and archives data on mineral properties regardless of its views of the veracity or 

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 
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.~tatrof .aint .tntng <!rnmpany 
P.O. BOX 1016 

CHARLES ESCAPULE 
TOMBSTONE, ARIZONA 85638 PHONE 457-3601 

LOUIS ESCAPULE 

Cyaniding silver and gold ores is not a new practice, however, some of the 
methods in use are comparatively new. One such method is to "heap leach" 
low grade ores. It is a cheap, fast way to recover precious metals from old 
dumps or open pit mining operations. The term "heap leaching" was probably 
coined by the copper mining industry, whereby low grade ore is stacked 
(heaped) on a prepared base (made impervious) and sprayed with a leaching 
agent, in the case of silver and gold, a dilute cyanide solution. The solution 
percolates down through the ore, dissolving the metal and collected for 
subsequent stripping. 

Several methods of recovering the dissolved metals are used, such as carbon 
absorbtion, electrowinning, etc. but the simplest way is by use of powered zinc 
or aluminum metal. In order for this method to work efficiently certain criteria 
must be met, first, the solution must be filtered to remove all suspended 
particles and, second, all or nearly all dissolved oxygen must be removed 
before adding zinc dust to precipitate the silver and gold, at which time it is a 
simple matter to filter and collect the metal. 

The precipitation plants we have designed and currently manufacturing for sale 
are rated at 12, 65, 100, 150 and 300 tons of solution per day (24 hours). 

They are the Merrill-Crowe type, using zinc dust as the precipitant. 

The 300 TPD plant comes complete with three 500 gallon reagent storage 
tanks, mix pump and 2 hp pump for the spray system. The 150 TPD plant 
comes with three 300 gallon reagent storage tanks and 1 1/2 hp pump for the 
spray system. The 65 TPD and 100 TPD plant do not come with tanks as 55 
gallon drums can be used for this purpose. A 3/4 hp and 1 hp pump comes 
with a 65 TPD plant and a 100 TPD plant respectively, for the spray system. 

Plants are built on a rigid steel skid type frame for easy handling and 
transporting. The largest plant weighs less than a ton and the 65 TPD plant 
around 900 pounds. 

They are easily operated by one person, requiring very little attention. 

All components are designed for outdoor use and a shelter, although 
recommended, is not necessary. 

12 TPD 1,500.00 Completion time - 3 weeks 
65 TPD 4,500.00 " " 60 days 

100 TPD 5', ,400.00 " " " " 
150 TPD 10,500.00 " " " " 300 TPD 20,000.00 " " " " 
Terms - Half down at time of order - Balance at time of pick up. 



~tatr of !lutur !lintng aLnmpnny 
P.O. BOX 1016 

CHARLES ESCAPULE 
TOMBSTONE, ARIZONA 85638 

THE 12 TPD PLANT 

PHONE 457-3601 
LOUIS ESCAPULE 

The 12 TPD Plant consists of one clarifier filter and one precipitation filter, deaeration system, 
zinc feeder and mixing cone, and a 1/3 hp pump used for circulating solutions, all mounted on 
a steel frame, 

SPECIFICATIONS 

A. Automatic and continuous deaeration. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 

Pressure monitored system. 
24 ounce zinc dust hopper capacity. 
Corrosion proof pump with mechanical seal. 
Variable rate zinc dust feeder. 
Automatic internal liquid level control. 
Steel frame mounted. 
See-through filters with replaceable cartridges. 
Power requirements: 1 KVA 110 volts 1 hp 60 hz. 

The dimensions of this plant are 2 ft. x 2 ft. x 7 ft. 6 inches high. The weight of the plant is 130 
pounds. This plant was designed for test work or for processing small amounts of very high grade 
ores. This machine is not intended for continuous operation. 

F.O.B. State of Maine Mine 
Tombstone, Arizona 



~tatr of lIutur lItutng atnmpuuy 
P.O . BOX 1016 

CHARLES ESCAPULE 

TOM BSTONE. ARIZONA 85638 

The 65 TPD PLANT 

PHONE 457-3601 
LOUIS ESCAPULE 

The 65 TPD Plant consists of one clarifier filter and pump, one precipitate filter and pump, 
vacuum deaeration system, zinc feeder and mixing cone, all mounted on a steel frame. Also 
included is a 3/4 hp pump for pumping solution onto a heap. To save a cost to you, no tanks 
are provided, as 55 gallon drums can easily be adapted for this purpose. 

SPECIFICATIONS 

A. Automatic and continuous vacuum de-aeration. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J . 
K. 

Pressure monitored filter system. 
Corrosion proof pumps with mechan ical seals. 
4 pound zinc dust hopper capacity. 
Variable rate zinc dust feeder. 
Electronic liquid level control in vacuum chamber. 
Steel skid mounted. 
Folding vacuum chamber for easy transporting. 
Rain tight electrical switch gear. 
No lube vacuum pump. 
Power requirements: 5 KVA 110/220 volts 1 ph 60 Hz. (or 50 Hz.) 

The overall dimensions of this plant are 5' x 3'4" x 7'11" high. The vacuum tank is designed 
to fold down for transporting, reducing the height to about 4 ft., making it handy for transporting 
in a pickup or small trailer. 

F.O.B. State of Maine Mine 
Tombstone. Arizona 



~tntr of i{atnr i{iniug. <ltompnny 
P.O. BOX 1016 

CHARLES ESCAPULE 
TOMBSTONE, ARIZONA 85638 

THE 100 TPD PLANT 

PHONE 457-3601 

LOUIS ESCAPULE 

The 100 TPD precipitation ,Plant consists of one clarifier filter and pump, one precipitate filter 
and pump, vacuum de-aeration system, zinc feeder and mixing cone, all mounted on a steel 
frame. Also included is a 1 hp pump for pumping solution onto a heap. To save cost to you no 
tanks are provided, as 55 gallon drums can easily be adapted for this purpose. 

SPECIFICATIONS 

A. Automatic and continuous vacuum de-aeration. 
B. Pressure monitored filter system. 
C. Corrosion proof pumps with mechanical seals. 
D. 4 pound zinc dust hopper capacity. 
E. Variable rate zinc dust feeder. 
F. 
G. 
H. 
I. 
J. 
K. 

Electronic liquid level control in vacuum chamber. 
Steel skid mounted. 
Folding vacuum chamber for easy transporting. 
Rain tight electrical switch gear. 
No lube vacuum pump. 
Power requirements: 5 KVA 110/220 volts 1 ph 60 Hz. (or 50 Hz.) 

The overall dimensions of this unit are 5'5" x 3'6" x 7'9" high. The vacuum tank is designed 
to fold down for transporting, reducing the height to about 4 ft., making it handy for transporting 
in a pickup or small trailer. 

F.O.B. State of Maine Mine 
Tombstone, Arizona 



~tatt of jlatut jltuiug (ltnmpnuy 
P.O . .sox 1016 

CHARLES ESCAPULE 
TOMBSTONE. ARIZONA 85638 

THE 150 TPD PLANT 

PHONE 457-3601 

LOUIS ESCAPULE 

The 150 TPD precipitation plant consists of clarification pump and filters, vacuum deaeration 
system, zinc dust feeder and mixing cone, precipitation pump and filters, all mounted on a 
steel skid. Also included are three 300 gallon steel tanks for reagent storage and spray mix 
tank plus a 1 1/2 hp pump for pumping the solution onto a heap. 

SPECIFICATIONS 

A. Automatic and continuous vacuum deaeration. 
B. Pressure monitored filter system. 
C. Non-corrosive pumps with mechanical seals. 
D. 6 pound zinc dust hopper capacity. 
E. Variable rate zinc feeder. 
F. 
G. 
H. 
I. 

Electronic liquid level control in vacuum chamber. 
Steel skid mounted. 
Rain tight electrical switch gear. 
Power requirements: 6 KVA 220 volts 1 ph 60 Hz. (or 50 Hz). 

The overall dimensions of this plant are 7'2" x 4'4" x 7'10" high. 

F.O.B. State of Maine Mine 
Tombstone, Arizona 



' . 

~tatt of fluiur flining ClLompuuy 
P.O. BOX 1016 

CHARLES ESCAPULE 

TOMBSTONE, ARIZONA 85638 

THE 300 TPD PLANT 

PHONE 457-3601 

LOUIS ESCAPULE 

The 380 TPD precipitation plant consists of clarifier pump and filters, vacuum deaeration 
system, zinc dust feeder and mixing cone, precipitation pump and filters, all mounted on a 
steel skid. Also included are three 500 gallon steel tanks for reagent storage and spray mix 
tank plus a 2 hp pump for pumping the solution onto a heap and a 1/2 hp pump for mixing 
reagents. 

SPECIFI CATIONS 

A. Automatic and continuous vacuum deaeration. 
B. Pressure monitored filter system. 
C. Non-corrosive pumps with mechanical seals. 
D. 10 pound zinc dust hopper capacity. 
E. Variable rate zinc feeder. 
F. Electronic liquid level control in vacuum chamber, 
G. Steel skid mounted. 
H. 
I. 
J. 

Rain tight electrical switch gear. 
Oillubed vacuum pump. 
Power requirenilents: 8.5 KVA 220 vlts, 1 ph 60 hz. (or 50 Hz.) 

The overall dimensions of this unit are 8' x 5' x 7'11" high. While this plant was designed for 
heap leaching operation, it can be used in any mill system that generates pregnant cyanide 
solutions. 

F.O.B. State of Maine Mine 
Tombstone, Arizona 



THE AUGEMIN SYSTEM 
IS A SURE IDEA 

Aurifera Carolina S.A. the promotioning 
company of the Augemin System, is a 
solid company that counts on the human 
capital of Germans and Peruvians with 
high efficiency and wide experience in 
the mining field. 
By being exclusive representatives of the 
STATE OF MAINI MINING Co. those 
associates of the AUGEMIN System will 
benefit also with Gold and Silver treat
ments, old deposits and sweepings. 
Finally, AURIFERA CAROLINA S.A. 
will promote job opportunities in Peru, 
contributing to the improvement of 
social-economic development of the 
country. 

AURIFERA CAROLINA S.A. 
Exclusive Representative of State of 

Maine Mining Co., Tombstone, Arizona U.S.A. 

,. . .) . ~.. 

" •• ' • • r . AYemin 
Ef.) EL SISTEMA 

Aurifera Carolina S. A. 
AUCASA 
Bajada Balta 131 2do. piso Of. ] 8 
Miraflores Telf. 45·8533 
Telex: 21002 CP - 25202 CP 

Representante Exclusivo 
de State Of Maine Mining Co. 
Tombstone, Arizona. U.S.A. 



DISCOVER AND SHARE THE 
AUGEMIN SYSTEM 

AUGEMIN is a dinarnic system created 
by AURIFERA CAROLINA S.A. to give 
the miner and the investor the opportu
nity to achieve the highest rentability 
in the explotation of gold and silver, in 
a minimum amount of time. 
This system is designed to make the 
miner the true owner of golder and 
silver mines, not merely owner of gold 
and silver deposits , using the most 
modern technology permanent advice 
and in the shortest time. 

The AUGEMIN SYSTEM supports the 
exploitation of gold and silver even in 
distant and inaccessible regions. 
The AUGEMIN System is a common 
endeavor of Peruvian, North American 
and German, technology and investment 
and the participation of highly trained 
personnel in the fields of mining, 
business, and fmancining. 
AUGEMIN integrates national as well as 
foreign miners and investors, giving as a 
result that not only Peruvian mines are 
exploited, but that the exploitation of 
gold and silver mines in other Latin 
American countries can be also carried 
out with this new system, thus creating 
exchanges of valuable experiences. 
This idea generated in Peru through 
AUGEMIN, will produce profities and 
gunds for our respective countries. 
The idea is to make miners conscious, 
especially in Peru, that for centuries 
this country was the · best in mining. 
AUGEMIN is an endeavor to permanently 
erase the image of a poor man sitting on 
a bank of gold, and to convert the 
country, by means of its system, into a 
real bank of gold . 
AUGEMIN invites all miners to join in 
the effort to make Peru the world 
leader in the production of gold and 
silver deserved position which corre
spond to us dueto the enounnous 
cuantities of precious metals scattered 
throughout our land. 

AUGEMIN offers the investor the 
opportunity millenium business where 
one's money is reproduced in gold and 
silver, metals which do not suffer the 
effects of devaluation. Gold, being the 
symbol of wealth for more than 4,000 
years is the most solid investment for 
the present and for the future. 
Messrs. Miners and investors, it is very 
simple to participate in Augemin, simply 
pay us a visit. 
For more infonnation consult us in our 
company offices. 

AN IDEAL EQUIPMENT 
FOR THE AUGEMIN SYSTEM 

All the associates of Augemin will be 
able to benefit from MERRIL - CROWE 
(manufatured in the U.S.A.) plant of 
precipitation by zinc method of proces
sing. 
These plants are of 100, 400, 600, 800 
and 2,000 ton capacity for periods 
of treatment of 15 to 20 days. 
It has been prover that this equipment is 
economical, rentable and technically 
suitable to our difficult topography, in 
capable of being transported to previosly 
inaccessible zones. 
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Austral 011 Company, Inc. 
Houston, Texas 

March 7, 1988 

Tombstone Area, Cochise County, Arizona, Mining Dump sur .. 
veyed for cubic yardage from February 22 to March 3, 1988 for Austral 
Oil Company, Inc., of Houston, Texas, with the following results: 

1 North Bananza 2,547.3 cu. yds 
1 dump 

2 Southern 2,493.5 " " 
1 dump 

3 Santa Ana 280.7 " " 
Numerous combined small dumps 

4 Red Top 105.2 " " 
2 dumps 

S South Bananza 2,497.4 " " 
Numerous combined dumps 

6 Chance 1,329.2 " " 
. Numerous combined dumps 

6a Chance (Cyanide Talingl!) 178 " " 
7 Brother John 3,081. 9 " " 

Numerous combined dumps 
8 Triple X 392.3 " " 

1 dump 
9 Earnest 254.5 " " 

1 dump 
10 May 85.3 " " 

1 dump 
11 Maine 22,091.6 It " 

3 dumps (large) 
12 Uncle Sam 341. 6 " II 

3 dumps (small) 
13 South Fox Group 316 II " 

4 dumps (small) 
14 North Fox Group 685 II " 

3 dumps (small) 
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Austral 011 Company. Inc. 
Houston, Texas 

March II, 1968 

Tombstone Area, Cochise County, Arizona, Mining Dump sur-
veyed for cubic yardage from February 22 to March 3, 1968 for Austral 
Oil Company, Inc., of Houston, Texas, with the following results: 

1 North Bananza 2,546.3 cu. yds. 
2 Southern 2,493.5 fI " 
3 Santa Ana 

A. 42.5 
B. 10.3 
C. 70.2 
D. 157.7 

280.7 " t1 

4 Red Top 
A ' 70.7 

34.5 
105.2 It " 

5 South Bonanza 
A. 
B. 36.8 
C. 35.4 
D. 80.2 
E. 61.4 
F. 40.2 
G. 190.1 
H. 195.6 
I . 204.0 
J. 182.4 
K. 192.9 
L. 336.2 
M. 230.0 
N. 276.7 
0 435.5 

2.497.4 " " 
6 Chance 

A. 306.0 
B. 15.0 
C. 20.0 
D. 33.0 
E. 4.0 
F. 18.0 



- March 11, 1968 
Page 2 

6 Chance (Continued) 
G. 28.0 
H. 12.0 
I . 24.00 
J. 6.0 
K. 266.0 
L. 110.0 
M. 125.0 
N. 138.2 
o. 49.0 
P. 92.0 
Q. 83.0 

1,229.2 cu. yds. 
6 Chance (Cyanide Tailings) 

A • . 178.0 178. " " 
'I Brother John 

A. 2,466.0 
B. 11.0 
c. 4.0 
D. 30.0 
E. S.9 
F. 3.1 
G. 4.2 
H. 5.5 
I. 466.0 
J. 5.7 
K. 4.4 
L. 4.2 
M. 20.0 
N. 20.0 

6.0 
5.8 
3.0 
4.8 
6.0 
6.3 

3,081.9 " " 
8 Triple X 392.3 " " 
9 Earnist 254.5 It '" 

10 May 85.3 " " 
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Trace Analysis 

ROCKY MOUNTAIN GEOCHEMICAL LABORATORIES 
519 North Washington Ave . . . Phone: 445-4393 

PRE$COTT, ARIZONA 86301 

CHEMICAL ANALYSIS CERTIFICATE 

Dare May 11, 1968 Page 1 of 11 

Client Mr. William Lundby 
Austral Oi l Company 
Box 695 
Tombstone, Arizona 

Submitted by W. Lundby 

Date Received 5/2/ 68 

Report on 

Analysis 

Remarks 

2$ Ro ck Chip & 213 Soil Pulp Samp les 

COPPER , SILVER. 

Atomic Absorption method us ed . 

All results given in part s per mil li on. 
-5 is read "le ss than 5 part per mi lli on. " 
- ~ is read "Ie ss than k part per mi lli on. " 

Pulps to be saved for at least s i x ~onths. 

SAMPLE NO . 

GT-5-R 

GT-7-R 

GT-II- R 

cc: Encl. 
File 

COPPER 

-5 

-5 

10 

SILVEH 

) 
- I; 

-k 

All values are reported in parts per million unless specified otherwise. A minus sign (-) is to be read "less than" ·and a plus 
sign (+) "greater than." Values in parenthesis are estimates. This analytical report is the confidential property of the above 
mentioned client and for the protection of this client and ourselves we reserve the right to forbid publication or reproduction of 
this report or any part thereof without written permission. 



(All results given in parts per million) Page 2 

SAMP LE NO. COPPER SILVER 

GT-l/+-R 5 1 
-1; 

GT-22-R 10 1 

• -"4 

GT-26-R 170 ] 

2 

GT-29- R 30 1 
-1; 

GT-41- R 5 1 
- "4 

GT-4 2- R 10 ] 
lj: 

GT-44-R -5 1 
2 

GT-48-R 10 1 - ;;: 

GT- 54- R 10 1 - ;;: 

GT-61-R 20 1 
.:,. 

GT-72-R 5 1. - .. 

GT- $I-R 10 1 
- 4 

GT-84- R 10 1 
- 1; 

GT-I03- R 5 J - ;;: 

GT-I09-R 20 1 
- 1; 

GT-121-R 10 1 
-Ij: 

GT-123 -R 10 1 
-lj: 

GT-140-R 20 1 
Ij: 

GT-l,?O-R 30 1 
Ij: 

GT-18.3- R 15 1 
-Ij: 

GT- 317-R 10 1 
-ii· 

GT- 321-R 15 1 -.:,-

GT- 329 A R 20 , 
- ~ 

GT- 330- R 5 1 
- it 

GT-332- H 10 J - ;:; 



(All results given in parts per million) Page 3 

SAMP LE NO. COPPER SILVER 

GT-l-S 110 12 ~ 

GT-2-S 55 2-3/4 

GT-3-S 40 3/4 

GT-4-S 25 l~ 

GT-5-S 25 ~ 

GT-.6-S 40 1 

GT-7-S 25 3/4-

GT- 8-S 45 l ~ 

GT-9- S 1+5 5 ~ 

GT-IO-S 1 .. 0 1-3/4 

GT-ll-S 50 1 
"2 

GT-12-S 50 1 
'2 

GT,-13-S 55 11 

GT-lI+-S 11-0 l ~ 

GT-15-S 60 :2 

GT-16-S 30 I i: 
GT-17-S 50 l~ 

GT-lS-S 50 lk 

GT-19-S 30 1-3/4 

GT-20-S 370 200 

GT- 21-S 35 .1 
2 -

GT- :2 2-S 70 :2 

GT- 23-S 60 2 

GT- 2/+ -S 40 J 
'2 

GT-25-S 50 2-3/4 



(All results gi ven in parts pe r million) Page 4 

SAMPLE NO. COPPER SILVER 

GT-26-S 40 3-3/4 

GT-27-3 55 1 
"2 

GT-2~-S 25 1 
r; 

GT-29-S 60 J .. 
'+ 

GT-30-S 40 1 
"2 

GT-31-S 40 3/1+ 

GT-32-S 45 2-3/4 

GT-33-S 40 1 
"2 

GT- 31+-3 50 1 
2 

GT-35- S 40 J 
2 

GT-36-S 40 1 -z;: 

GT-37-S 1+0 1 
'+ 

GT-38-S 40 3/4 
GT-39-S 40 5 ~ 

GT-40-S 25 1 
1; 

GT-41-S 50 1 
1; 

GT-42-S 40 1 
1; 

GT-43-S 45 11 1; 

GT-45-S 60 4 
GT-46-s 600 R5 

GT-47-S 105 7 
GT-I+8-S 60 4 
GT-49-S 65 l ~ 

GT-50-S 55 3-3/4 
GT-51-S 50 4 
GT-52-S 4·5 ~ 



(All results given in parts per mi lli on) Page 5 

SAM PLE NO. COPPER SILVER 

GT-53-S ~·5 l ~ 

GT-5~-S 40 ~ 

GT-56-S 50 1 
"2 

GT-57-S 700 380 

GT-58-S 45 l~ 

GT-59-S 70 3 

GT-60-S 140 15 

GT-62-S L~ 5 1 - -;; 

GT-63-S 55 3/4 

GT-6h-S 1.1·0 .l 
4-

GT-65-S 60 1 
1t-

GT-66-S 55 1 
-;; 

GT- 67-S 60 1 
"2 

GT-6/j-s 50 1-
4-

GT-69-S 40 1 
2 

GT-70-S 50 2 

GT-71-S 55 1. 
4-

GT-73-S 55 1 
:2 

GT-74-S 70 2-3/4 

GT-75-S 45 1. 
2 

GT-76(A)-S * 70 3 

GT-76(B)-S ~!< 45 l ~ 

GT-77-S 35 1 
- 1; 

GT-7$-S ,+ 5 1 - -;; 

GT-79-S 40 1 
-4 

GT-SO-S 35 1 -.;: 

* TheEle t wo duplicate numbe re d 
by us . 

samples were marked (A) , ( B) , 



(All results given in parts per million) Page 6 

SAMPLE NO. COPPER SILVER 

GT-S2-S 40 1 
~ 

GT-~3-S 35 1 
:2 

GT- f~5-S 240 22 

GT-86-S 60 I 

GT-37-S 50 J. 
2" 

GT-8S-S 55 1 
-4 

GT-89-S 40 1 
it 

GT-90-S 45 .l 
-1; 

GT-91-S L~ 5 1 
- 4 

GT- 92-S 40 l. 
-1; 

GT-93-S 50 ~ 

GT-94·-S 60 1 
-4 

GT-95-S 60 1 -2 

GT-96-S 65 1. 
4-

GT-97-S 50 1. 
4-

GT-98-S 40 ' l. 
~1; 

GT-99-S 45 1 
-1; 

GT-IOO-S 75 
, 

-f; 

GT-IOl-S 40 1 - .~ 

GT-I02-S 55 1 
-4 

GT-I03-S 45 ~ 

GT-I04-S 70 1 
-~ . 

GT-I05- o 50 .l 
-It 

GT-I06- s 35 .l 
-It 

GT-I07- s 55 1 
-1; 

GT-I08- S 45 1 
-4 



(All resul t s gi yen in pa .rts per million ) Page 7 

SArvTP LE NO. COPPER SILVER 

GT-109-3 45 1 
-4: 

GT-II0-3 50 1 
- "4 

GT-l11-3 55 1 
2 

GT-112-S 1300 210 

GT-113-S 60 1 

GT-11h-S 1~ 0 1 
- "4 

GT-115-S 45 1 
- 4 

GT-l10-S 50 1 
- "4 

GT-117-3 40 1 
- 7.;. 

GT-118- 3 t. 5 J ... 
" m 119 ,., 50 1 In. - . - W - ;:;. 

GT-120-3 45 16 

GT-122- 3 60 J, 
.~ 

GT-124-S 40 
, 

- ~ 

GT-125-S 50 1 - ;:;. 

GT-126-S 50 1-3/4 

GT-1 27-S 4 5 1 -,. 
G1'-128-3 l~O 1 

- "4 

GT-129-3 50 1 
- 4 

GT-130-3 ~ 5 1 
- 4 

GT-131-3 40 1. 
"4 

GT- 132- S 4·0 1 
;2 

GT-133- S 50 
, 

- "it-

GT-134- S l~ O 1 

GT-135-3 160 65 

GT-136-3 L~ 5 ] 

:2 

GT-13 7-S 50 1 
4 



Page 8 
(All results given in parts per milli on.) 

SAHP LE NO . COPPEE{ slivER 

GT-13 S-S 50 1 
2" 

GT-139-S 55 1 
l; 

GT-141-S 75 7 

GT-142-S 45 1 
- 4 

GT-143-S 75 l ~ 

GT-144-S 55 1. .,. 

GT-145-S 55 ] 
- 7; 

GT-146-S 55 1 
-7; 

GT-ll~ 7-S 65 2 

GT-14S- S 60 ] 
- 7; 

GT-ll~9-S 50 1 
-lj: 

GT-150-S 30 1 
- 7; 

GT-151-S h5 1 
"2 

GT-152-S 70 l~ 

GT-153-S 20 1 
1; 

GT-154-S 40 1 
- 7; 

GT-155-S 35 1 
-7; 

GT-156-s 30 1 
- 7; 

GT-157-S 1+0 1 
- 1; 

GT-1 58-S 4·0 1 
- 1; 

GT-159-S L~ 5 ~ 

GT-160-s h5 1 
- ]1-

GT-161-S 30 1 
- "z; 

GT-162-S 40 1 
"2 

GT-l IS3-S 35 - ~ 



Page 9 
(All results given in parts per million. ) 

SAMPLE NO. COPPER SILVER 

GT-164-S 30 1 
-'4 

GT-165-S 40 1 
-I; 

GT-166-s 4Q i 
GT-167-S 40 1 -7.; 

GT-16s-s 30 1 
- 1; 

GT-169-S 35 1 

- '" 
GT-171-S 55 1. 

~ 

GT-172-S 35 1 
i; 

GT-173-S 40 1 

- '4 

GT-174-S 30 1 
- 4 

GT-175-S 50 - ~ 

GT-176-S 40 - ). i, 

GT-177-S 40 J. -1; 

GT-178-S 45 .1 
'-r 

GT-179-s 50 2 

GT-lS0-S 40 1 1; 

GT-181-S 35 1 
- L~ 

GT-182-S 40 1 
1; 

GT-183 -S 35 1 
- 1; 

GT-185-S 40 1 
-1; 

GT-186-s 110 4 

GT-187-S 55 1 
-1; 

GT-189-S 20 1 -;;: 

GT-201-S 55 1 
;;: 

GT-202-S 35 1 -;;: 



(All results given in parts per million.) 
Page 10 

SAIVIP LE NO . COP PER SILVER 

GT-300-S 50 ~ 

GT-301-S 45 1 
4 

GT-302-S 40 1 
1; 

GT-303-S 35 1 
-4 

GT-304-S 35 1 
-4 

GT-305-S 40 1 
-1; 

GT-306-S 40 -~ 

GT-307-S 40 1 
-1; 

GT-308-S 40 1 
-4 

GT-309-S 40 1 
"4 

GT-310-S 35 1. 
-4 

GT-311-S Llo 5 l~ 

GT-312-S 60 1 
4 

GT-313-S 20 1 
-1; 

GT-31h-S 35 1 
-1; 

GT.;.315-S 20 1 
-4 

GT-316-s 30 1 
-1; 

GT-318-S 35 1 
-1; 

GT-319-S 50 1 
-1; 

GT-320-S 55 1 
-1; 

GT-322-S 70 1 -z;: 

GT-323-S 65 ~ 

GT-324-S 45 1 
-1; 

GT-325-S 35 1 
- 4 

GT-326-s 65 1. 
-1; 



Page 11 

(Al l results gi ven in parts per millt on . ) 

SAMPLE NO . COPPER SILVER 

GT-327-S 40 1 
-1; 

GT-32 8-S 40 1 
-1; 

GT-331-S 60 l~ 

GT-333-S 35 J. 
- 1; 

GT-33h-S 35 } 
- 4 

GT-335-S 55 1 
-4 

GT-33 6-S 40 ) 

4 

GT-337-S 60 1 
4 
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SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 
REGISTERED ASSAYERS 

FELIX K. DURAZO P . O. BOX 7517 
WIL WRIGHT TUCSON, ARI ZONA 85713 

710 E. EVANS BLVD. 
PHONE 602-294-5811 ARIZONA REG . NO. 8878 

Austral Oil Company Inc. 
27(JO HUliliJlo iJuilding 
;iOUS"tOll, '!'exaa 77002 cc: Lundby / 

SAMPLE GOLD SILVER LEAD COPPER NUMBER OZ." OZ.' '1. .,. 
TIC-1 Nil .42 

6 2 Nil .28 ::;:;;; 
3 .010 .75 c: t-"" 

4 .005 .88 ,- .-
£-5 Nil 1.24 

C 6 UIl .66 
7 Nil ·54 
a . 008 1.13 
;; .007 2.55 

10 .012 7.25 
11 Traoe .56 
12 Trace 1.60 
13 Trace 2.04 
14 .004 1.08 
15 .003 

,l 
1.14 

16 .003 ,2.12 
17 Uil .48 
18 Trace .40 
19 .010 1.35 
20 Nil .52 
21 .003 .34 
22 .003 2.86 
23 .012 1.43 
24 .020 52.38 

I 
I 
I 25 .014 12.13 

26 No sampl 

21 .020 23.08 
28 .008 1.64 

I 
CHARGE __ ~_1 .0 __ 1._2~5 _ _ _ 

JOB " ____ ~O~02~4~0~O~~~-----
RECEIVED ____ .<-5-_1c--....::6:-::G~ __ _ 
REPORTED ______ L5---.:.1~, -..:..::6~·3~ _ _ 

ZINC MOLYBDENUM : 
'1. . I . '1, : 

~'-=?....: L _ /-\ 

I ~..L --- .- ~ -- I 
:> 

---..~ .... ~ ..... .... 

I 
I 

! 
I 
I 

I 

I 
I 

I 
I 

I-

I 

R EjEIVED I 

i 
! 

,ll.PR 2 1969 , , 

JAMES ~I~WART ~UMrANY I PHO NIX, ARIZONA 

" Gold and Si Ive, ,eported in troy o~. per 2,000 lb. ton. INVOICE 
J 
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N.INE ________ _ LOCATION 
SURVEY DATE 

I 
I 
I . -. n. I·, 

\. I;..' 
.. '- . . .. 

I 

I 

I 
I 

I 
I 
! 

i 

I I 
I I 

I 

I 
l r:V!; l 

SCALE 
E r · ~.:·. · -. - El. 

~r:-oLOGY BY _______ _ 

I ~.'"' .. " ... ;=_ .... _=. ::;.::. :::=========:::::::===:~~=:.:::====::.!!:.=========..~ 



. . . 1
1 

I ~7 <;- ! 
!-----~IJI<.";>';"./7=--:::-:s_.,::-:-u7-- _ .-- .. . -.::-.,.c-=~ _ " .l. 

... ~. -. -----. -- . .J.!'If- . l ___ ~ .. J) ,. /:.. /. . "..! /.; / : / 

\ 

_ .. _ . .:::. -::.:..:....:.:.. . . c ._ . • . " ~_~ . _ ... , 
:::--~... .... . .---' - 1-- \. 1, .. 

\ ' . 
. ) 

.... . : ' ..... \ 

. ,. 
~ )~ t-, 

·1 

1 
I 
I 

I 
!. -' -. .: 

. ' ' ! . 
I '-- 1 
I 

MINE __________ . LOCATION _______________ u;va ____ _ 
GEOLOGY BY SURVEY _______ DATE _______ SCALE ___ _ 
N E EL. 



\ 
/' \ 

I 

. 0 : ,tl/l 
I '() ,J ~ 

0 ,,/) 

,0 
-; t7 -;'1 

1) 
.' 
/ / 

/ / ' 
, 

, / 

/ 
, 

.// 
.// 

, / 

, / 
" 
/' 

" 
, 

/ 
/ , 

" / 
/ 

.. / , 
/ 

,/" 
.F 

/ ... 
~~----4--------+------~--------++~~---r-----~-Ti/' 

t 

I 
S~.';-- .<:. ~ I 

~) , 
. ' 

, . 

./ 
./ 

./ .. ,.., 
(y .; 

" 
/ ' 

/ 
, 

/ / 

" 
/ 

/.~ 

/ / 
/ 

ru C / 
c 

.- . 

, 

, . 
, , 

, 
, , 

~ , 
~ 

l 
I '1\. , 

I , 
. . .. 

f . 
~~ 

.1'Sq.S 

/' 

I 
I 
I 
I 
I 
i 

MINE--_______ lOCATION ________________ l=V:::L ____ _ 
GEOLOGY BY SURVEY ______ DATE ______ SCAL[; __ _ 
N-----____________ E _________________ El. __ _ 



b I 

\ 

1\ i I . f'J .. /J / . , ;' : . . ! .. ! 

I T f"; j ;' / . / . ~ : 
':1 ( .I / ,' .' . , i ' 

"I f ~ '- / ~I// o. tS·l-'i .·,' .... ,:\.:.;· .. il.~·;:.: - I '. ,,:'-- i 
! :: , .' :' / ., - ! 

~/ l / . \'''-

1 \ .. ,/ .. 
! , . / 

\ /' ' . . . . 
II .! / ,..... " \ : . f\ . \ j ;' .. ' ii' 
.\\ . I ./ -,,"" ~ ~; : , ., / ,: / : . _~ 

.. i,\\~. . .. /. .. );~/ ",: (\\ "~~( /~ ( 1 "-
,., '-, ~I t/\ \. '., i ... ......... "'-;. ! 

\ . . .' , 
i:. 

--t-J 
fl..// , . 

~/':'''''- ' . < .. j 

: . : "" 
: t ,7" '. 

! .' .. ! " " 

I I 

I 
I . \ . ) 

I i - I .-.. ,. \ 

MINc---_______ LOCATION ________________ l2/l;L ____ _ 
GEOLOGY BY SURVEY _______ DATE _______ SCt-Lt.: __ _ 
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0 , 

SOUTHV~ESTERN ASSAYERS & G~ltrn;STS, inc. 

FEI-IX K. DURAZO 

,' WIl. WRIGHT 

i 

ARIZONA REG. NO. e87& 

Austral Oil Company 
2700 Humble "l3uilding 
Hous'ton, Texas ' 

SAMPl.E 
NUMBER 

95L: 

190 NO. 

30 S. 

50 vI, " 
" , 

: 

", 

GOI-O ',' 

oz.· 

,Nil 

, " 

'" 

SIl.VER ' 
, OZ.· 

.06 

, ,3.00 

.34 :;, 

433 L: 
105 Mi ' 

. .. , .... : .. 
, N:l'l ' ,:.' 2.34 ,:' 
" Nil :"':'" ' ,:5.24 ' 60 S 

115N6ml " Nil .62 

195L: 
16 S ; Nil 

105 NO, Nil , 

356L 136N1):' , Nil 

356L100 ' ND[ ,' Nil ' 

300L 
11N'O, 4 HI , Nil 

.. ' 

141 L-30S ' .003 " ' 

'1.26 

,, 8.66 

" · 9.28 
. . : 

1 ~52 " 

8.12 

, 21.06 ,: ,, ' 
. . ' . -

, I::~~ 3~ ~. : liil ', .'" 

1645 111W ' · Nil: 

.. ~. : ' , 

,, ' 6.32 , 
. ' . ' . " , 

Trace ' 

" : .• , 1, 

:,' .' 

I 
' 0 , • 

~ 52.00 , " CHARGE _______ _ 

REGIST 'ERED ASSAVERS 

, P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

l.EAD 
'4 

. " .. ; 

! ' 

" " 

COPPER 
'4 

' " 

, " 

I , 

I 

JOB II 002740 

710 E. EVANS BLVD. 

PHON E 602-294-5811 

RECEIVED ___ 7,-2-63 
REPORTED 1.;j::6b---

ZINC 
'I. 

, , 

I 

I 

I 

~ " i 
I 

I 
I 
I 

I MOLYBDENUM I 
'I, 

, 

i ' 
i 
i 
I, 

'I 
'1" 
I 
I 
I 
i 
I ' 

" I 

l 

I, 
I 
i, 
I 

" 

I 
! 
I 
I 

,I 
! 

I , I 

! . 
i 

i 

i' , 
I 

i 
I 
i 
I 
I : 

i , 
I' 
i , 
! 
I 
! 
! 

• Gold ond Si I.".r r.port.d in troy 0%" por 2,000 lb. ton. 'J OICE 
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, .. 
:r SOUTHWESTERN ASSAYERS & . C~~EMISTS, Inc. 

REGISTERED ASSAYERS 

" 

FEL.IX K. DURAZO 

WIL. WRIGI-iT 

', ' P.O. BOX 7·517 

! 
I 
! 

ARIZONA neG. NO ... 7& 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 

SAMPLE GOL.D SIL.VER 
NUMBER OZ.· OZ.· 

, 
-, ,' , . 

CaO I{gO 

% .. . . % -
Dwnp #: 1 

. " 
.56 • 22 . .. 

.. 

2 1.25 : .' , .30 
,':: 

'·1 
.. .. ~ ; .-

3 .91 .• 29 

4 " .70 .27 

5 .56 • 23 
. ' ., : --' .... .' 

TUC$O.N, .ARI ,ZONA 85713 . 

L.EAD COPPER 
"4 "4 

' . 

Fe S 
.% % 

.3.95 .49 

'4~37 .10 

·3.25 · .33 

4.85 .41 I 

4.25 .38 
. ','-: . q, .. . 

710 E. EVANS BLVD. 

PHONE 602-294-5811 

JOB 1I __ 0Q21..7J 
RECEIVED 7=""JO.':'!63 
REPORTED ___ 1_-_1.3~,6.8. 

ZINC I 
' I .,. I w.OL..ya.,~ENUM I 

I 
i 

·SiO ' Insol ·.H603 " 
(" 2 % I i 
10 . 1° I 

I I 
I i , 

73.3 : . I 9·9 I 3.9 I , I .. 
8.3 4.1 I .70.3 ' . , 

71.9 8.1 4.1 
66.6 13.3 ., 4·5' '. .. 

I 
, 

79.8 ' . . 1.8 3.1 i I 

.' ' .' 



:, '-:':' 'SOUTHWESTERN ASSAYERS & CHEMISTS, Inc,', 
. ;. >,.: . 

R~GISTERED ASSAYERS 

P.o. BOX 7517 710E.EVANqBLVD. , 
" TU,CSON, ARI ZONA 85713 PHONE 602-294-5811 

JOB II 002771 
RECEIVED k1.Cb6",,-S __ _ 
REPORTED 1d.3:=6.8---

GOLD .. SILVER ' tEAD COPPER ZINC ',' MOLYBDENUM 
OZ.* ' 

, 
OZ.* Of, % Of, ' % , 

," ; 
" " 

MgO Fe S SiO " Insol " ,Alft°3 Ag 
% ( " % % % 2 %, 7() 

3.95 .49 '13.3 9.9 ,3.9 6.~0 

2 .30 4~37 .10 70.3 '8.3 , if" 4.1 .. ' 5.78 
' , 

" 3 ,.29 ' 3.25 .33 71.9 8'-1 4.7 2~46 

4 "' .70 .27 4.85 .41 66.6 13.3 
" 4·5 2'.60 

,, 5 " .56 .23 ' 4.25 ' ~38 ' ,79.8 ' 1.8 3.7 " 1 .. 24 
6 '.52 ' .30 : , ~ 2. 79 .34' ' 72;5 2.8 ' 4·5 1.60 

,7 ,' .56 :" '" .27 3.06 .22 , 75·0 ' 11. 1 ' 3~9 4.54 .. 
8 , .22 , 2.30 .16 " ' 73.5 12.7 3·5 ', 4.94 

9 ·93 " ", '< ' 3·50 • 14 ' , 76.5 ,~ ~80 3.4 , 1.84 
1,0 ' , 3.95 ,~~~ 

, 
3.45 

," 
.07 , 70;0 J 1.1 3.0 ' 2.80 

16.6 3.40 .05 47·50 7.7 4.1 1.02 
12 :1.99 ,,' 2.97 .04 67.7 , 3.,9 1.94 ' 

" 13 2.07 . '.'", 3.01 ' .09 70.7 5·1 2.34 

~ 
1~,~1f 1. 

of 48.1 

iNVO!.CE ' 
, I ' 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. \ 

REGISTERED ASSAYERS 

FEL.IX K. DURAZO P. O. BOX 7517 710 E. EVANS BLVD. 

WIL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-5811 
ARIZONA REG. NO. 11875 

Austral Oil Compan,y QQ2111 2700 Humble Building JOB/t 

Houston, Texas RECEIVED 1-1Q-68 
REPORTED 1-13-68 

SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM 
NUMBER OZ.· OZ.· '7. % '7. '7. 

CaO MgO Fe S Si02 Insol Al~03 
% :- % % % % % 

Dwnp #: 1 .56 .22 3.95 .49 7303 9.9 3.9 
2 1.25 .30 4.31 .10 1003 8.3 4.1 
3 .91 .29 3.25 033 11.9 8.1 4.1 
4 .10 .27 4.85 .41 66.6 13.3 4.5 
5 .56 .23 4.25 .38 19.8 1.8 3.1 
6 .52 . .30 2.79 034 72.5 2.8 4.5 
7 ·56 .27 3.06 .22 75·0 11.1 3·9 
8 .65 .22 2030 .16 73·5 12.7 3·5 
9 .93 .23 3.50 .14 16.5 .80 3.4 

10 3.95 .39 3.45 .01 70.0 11.7 3.0 
11 16.6 .98 3.40 .05 47·5° 7.7 4.1 
12 1·99 .65 2.97 .04 67.1 13.1 3.9 
13 2.07 .44 3.01 .09 10.7 8.8 5.1 

I 

I . 

i 

I 

Si 81.00 les~ 1 afo quan i ty 48.1 

I 
S 432.90 CHARGE ___ ------'-"---"-__ 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



, SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 
ARIZONA REG. NO . 118711 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 

SAMPLE 
NUMBER 

GOLD 
OZ.· 

Dump Sampl s: 

# 9 
10 

11 

12 

.003 

.004 

Trace 

Nil 

CHARGE __ -=--_1.:...;6:::..;.=--0::..0=---_ _ 

SILVER 
OZ.· 

1.84 

2.80 

1.02 

1.94 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 65713 

LEAD 
'1. 

COPPER 
% 

710 E. EVANS BLVD. 
PHON E 602-294-561 I 

JOBII·_--=0:...::0..::2:...!.7.::::.3L.9::---::-::-__ _ 
RECEIVED __ --'7_--::::2_-6.:::-;..8 ___ _ 
REPORTED ___ ~7~-8~-~6~8 ___ _ 

ZINC 
% 

MOLYBDENUM 
'1. 

• Gold and Silver reported in troy 0%. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 
ARIZONA REG. NO. 8878 

Austral Oil Company 
2100 Humble Building 
H DUB t on, Texas 

SAMPLE 
NUMBER 

Dump # 13 

GOLD 
oz. · 

Nil 

;;; 4.00 

SILVER 
oz.· 

2.34 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

LEAD .,. COPPER .,. 

710 E. EVANS BLVD. 

PHONE 602-294-581 I 

JOB 1t_---=O~0_=2...!.1£5___,1 =--:;:----,,-,;--__ _ 

RECEIVED _ _ ---I.7_-L5_-6-78=-__ _ 
REPORTED ___ ~1_-~9_-6~8 ___ _ 

ZINC .,. MOLYBDENUM 
% 

• Gold ond Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 

I 

I 

ARIZONA REG . NO. liB' !! 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 

SAMPLE GOLD 
NUMBER OZ. * 

# 1 
statoMain~ Nil 

# 8 
stateofMrl ne-
(cOl2.rse: Nil 

, 

I] 

~lO~ <;:,":~:-- , 

~ '" ~''". <:..~ 551~ t: 

~ ~ ~ ~)i.Pi~l r-. ~Q... \ t 
\ ~ Silned~ 

-4 . - ~ 
I"/lO{)/J. U. 
--=-

~~ 8.00 

SILVER 
OZ.* 

4.54 

.4.94 

~ 
. II 

~ 
I 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

LEAD COPPER 
'7. '7. 

I 
I 
I 

I 

I 

710 E. EVANS BLVD. 

PHONE 602-294-5811 

JOB ~ _____ 0_0_2_7~0~3~~~~ __ ___ 
RECEIVED ____ ....::;6~-..=2~7-=6~8---
REPORTED ____ ~6~-~2~7_-6~8 _ _ _ 

ZINC MOLYBDENUM 
'7. '7. 

I 

I 

CHARGE ______________ _ 

* Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 
ARIZONA REG. NO. e87e 

Austral Oil Company Inc. 
2700 Humble Building 
Houston, Texas 77002 

SAMPLE 
NUMBER 

Dump #6 

GOLD 
oz.* 

Nil 

CHARGE ______ ~_, _3~._7~5~ __ ___ 

SILVER 
OZ.* 

1.60 

REGI STEREO ASSAY ERS 

P. O. BOX 7517 
TUCSON, ARIZONA 85713 

LEAD 
." 

COPPER 
"To 

710 E. EVANS BLVD. 

PHONE 602-294-5811 

JOB~ ____ ~0~O~2~6~18~~-=~ __ ___ 
RECEI VED _ ____ .;6_-...:,1-:-1_-.;6~8-----
REPORTED ____ ~6~-~1~3~-~6~8 ____ __ 

ZINC 
." 

MOLYBDENUM 
." 

• Gold ond Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 
WIL WRIGHT 

ARIZONA REG. NO. ~87~ 

Austral Oil Inc. 
2700 Humble Building 
Houston, Texas 77002 

SAMPLE GOLD 
NUMBER OZ.· 

Dump: 3 Nil 

4 Nil 

5 .003 

CHARGE ___ S_1_1_._2_5 ___ _ 

SILVER 
OZ.· 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARIZONA 85713 

CC; Lundby 

LEAD 
% 

COPPER 
% 

710 E. EVANS BLVD. 
PHON E 602-294-5811 

JOB 11 _ __ 0-=--0:..:2""'5'-:':7:-'4-::-::-----= __ --
RECEIVED __ ~5--=2L9--,;-6;.:8=-----
REPORTED ____ ~6~-~4L-~6~8~ ____ ___ 

ZINC 
% 

MOLYBDENUM 
% 

• Gold and Silver reported in troy 0%. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc·. 

FELIX K. DURAZO 

WIL WRIGHT 
ARIZONA REG. NO. eS7e 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 77002 

SAMPLE GOLD SILVER 
NUMBER OZ.· OZ.· 

SAl 7 .200 838.80 

8 .080 210·92 

9 .040 32.96 

CHARGE ___ ~$~1~1~.~2~5~ __ _ 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

LEAD COPPER 
'7. '7. 

710 E. EVANS BLVD. 

PHONE 602-294-5811 

JOB# ____ ~0~0~2L5~4=2 __________ __ 
RECEI VED ___ ~5):.-::;2~1L:-=.I6o.lJ8oL-__ 
REPORTED ______ ~5=-~24~-=6~8~----

ZINC MOLYBDENUM 
'70 '7. 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 
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SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K . DURAZO 

WIL WRIGHT 
ARIZONA REG . NO. 118711 

Austral 011 
2700 Humble Building 
Hous'ton, Texas 77002 

SAMPLE GOLD 
NUMBER OZ,· 

1>-1 .020 

SILVER 
OZ,· 

6.10 

'I 

" 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON. ARIZONA 85713 

eel Lundby 

LEAD COPPER 
% % 

710 E. EVANS BLVD. 

PHON E 602-294-5811 

002489 
JOB # ____________ ~ .. .n~-----

RECEIVED ___ ---:5~-:.....:, 9~0:6---7c8~'----
REPORTED _____ ~5~-~9_-~6~8 ____ _ 

ZINC T7anese MOLYBDENUM 
.,.. .,.. 

.20 

t~ ~ 

, 

. 

CHARGE __ ~$_6_.~7~5~ ___ __ 
• Gold ond Si Iver reported in troy oz. per 2,000 lb. ton. INVOICE 



... ~ 

FeLly. ". OunAZO 
VlIL \':nIGtn 

4nl7.0NII. ''['c. NO. &075 

A"'4:·:·;;':.:~1 Oil 

P. O. II 0 >~ ./ rot 7 
TUCSON. Ar:I7.0IU, 05713 

f 
... 
f~ J. 

710 E. Evt,r:s £;t.V=I. 
PHOIIE C02-2)~-!"'311 

0"''' ,lOr 

2lJ~ Hl'.:.1b'.(' 1 :~~:iJ.d5.n~ 
1 r\t\~~t'~':1, ';':c:'''A':H *('{ :),')2 

. JO£1Il __ . ___ '..!.::::.:;~'2 __________ . 
. C" ' n r. :' 

RECf:lV£D ____ . _~:~.;':! .. ).~--. 
. . r: n 1':,:\ . REPORTED __ _ __ --.~.,;~.I. _ __ . __ _ 

5AMF'LE GOLD I NlIMElf:R oz,' 
.1 

1)-·1 .020 

SIL.VER 
oz,' 

(;,,10 

LEAD 
~. 

THIS IS AS AY REPORT ON DUMP OF CHANCE Cl 1M 
SHOWING ' 6.' 0 oz. in ilver 

tAPPRO~IMA~ElY ' lO,OO tons) 

I 

I. 

.?O 

If~VOI CL 



Dump ff 2 Nil 

CHARGE ___ ' _7:.....°-=.5_0 __ _ 

I' ,.II" 
p. 

I 
I 
·1 

* Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 
ARIZONA REG. NO. 8878 

Austral Oil C~:!\l a.YlY Inc. 
2100 Hu~t le Building 
Houst~n, Texas 77002 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON. ARIZONA 85713 

CO I W. Lumdby 

JOBII OQ2423 

710 E. EVANS BLVD. 

PHONE 602-294--5811 

RECEIVED 4--22-§8 
REPORTED 4-24-68 

SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM 
NUMBER OZ.- OZ. - % ." ." ." 

-
SA-1 Nil 3.04 

SA-2 .016 1.63 
SA-3 Nil 2.40 

SA-4 .010 20.39 

5A-5 Trace .64 , 

SA-6 Trace .54 

. 

-

" 

I 

I 

I 
S 22.50 CHARGE ______________ __ (please hold p~nt until statement 1s received) 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 
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HETCON LABORATORY 

PROJECT CT-1S 

FOR 

AUSTRAL OIL C(J.fPANY 

TOMBSTONE, ARIZONA 

July 22, 1968 

st001ARY 

Preliminary ~ork only has been done. Due to misunderstanding no 

further work was carried on until Mr. Carouso came in during the 

first week in July and indicated the urgency. Since then additional 

work has been done, the results of which are not all available. 

Cyanide assays of pregnant liquor, obtained at a custom assay office 

failed to check expected results within credibility . figures. 

PROCEDURE 

A large sample of ore (over a thousand pounds)from the Tombstone, 

Arizona area was delivered to METCON LABORATORY by the Austral 

Oil Company. This was thoroughly mixed by coning several times 

after which coning and quartering continued until a small enough 

sample was achieved for screen analysis and an aliquot portion 

for head assay. 



Page 2 

SCREEN ANALYSIS AND ASSAY OF SCREEN FRACTIONS 

WGT. 
% 

ASSAY OZ/TON UNITS % DISTRIBUTION 
~ SCREEN Au ~A~g __ Au _Ag~_ Au Ag 

525 1.050 29.73 0.008 3.18 0.0024 0.945 35 29.8 

526 0.742 10.10 0.010 3.21 0.0010 0.324 . 15 10.3 

~27 0.525 9.52 0.006 2.31 0.0006 0.220 9 

528 0.371 8.08 0.008 2.35 0.0006 0.190 8 6.0 

529 3 MESH 6.20 0.005 1.94 0.0003 0.120 4 3.8 

530 ' 4 " 5.11 0.004 2.18 0.0002 0.111 . 3 3.5 

531 6 " 4.30 0.004 3.62 0.0002 0.156 3 4.9 

532 10" 4.87 0.004 3.84 0.0002 0.187 3 5.9 

533 20" 5.26 0.003 2.18 0.0002 0.115 3 

5'34 35" 4.35 0.008 4.53 0.0003 0.197 4 6.2 

535. 48" 1.71 0.005 6.28 0.0001 0.107 1 3.4 

536 65" . 2.49 0.005 6.02 0.0001 0.150 1 4.7 

537·' 100" 1.36 0.004 6.27 0.0001 0.085 1 2.7 

538 200" 3.69 0.010 4.83 0.0004 0.178 6 5.6 

539 -200" 0.010 2.59 4 2.7 

Calculated Saceen Head 0.007 3.169 

Actual Assay of Screen Feed 0.010 2.82 

Looking at the silver distribution in the screen analysis, it 

appears there is little to be gained. by screening or classifying 

since the silver distribution :follows the fraction weights very 

closely. 



· \ .. 
Page 3 

Three alkalinity checks were made to deterMine if acid generating 

minerals were in evidence. ' 

TEST No. I ' 

200 grams of ore - minus 9 mesh 

200 IIlI of water 

Rolled for 1 hour Final pH 6.0 

TEST No.2 

Same' as above but with the additio~ of 

2 grams CaO. Final pH 11.2 

TEST No.3 

Same as above but with the addition 

of 1 gram of CaO and rolled for 

20 hours. Final pH 11.0 

It appears that once sufficient lime has been added to raise 

the pH substantially on the alkaline side there is little 

degradation. Apparently there are not many sulfides available 

for creating acid. 



.' , Page 4 

Additional tests, Nos. 4 through 9 were completed to deterMine 

the protective alkalinity as ~ollows: 

400 grams of ore - each charge 

0.645 grams ot 77.5% available CaO ( equal to 0.5 -

grams on a l~ basis) 

1000 ml o~ water 

LIME 
TlME ON MESH OF TITRATION OF 
ROLLS (HRS. ) ORE FINAL 'LIQUOR 

4 1 -10 O.OOS(tl£ CaC) 

5 2 -10 0.006(tl£ " 
6 3 -10 O.OOSS~ " 
7 4 -10 0.005096 n 

8 1 ~100 0.00309' n 

9 4 -100 0.003096 " 

The final liquor was titrated with 0.1 N HN03 • 

Four preliminary tests were run to compare mesh size with leach 

capabilities. 

Make-up of each charge as follows (differing only in screen size): 

500 grams of ore assaying Au 0.010 Ag 2.82 

500 ml o~ water 



· -. 
Page 5 

5 grams CaO 

1.885 grams NaCN (KeN equivalent to 0.5%) 

All were rolled for 20 hours and tailing assaye~. 

SAMPLB 100 " MINUS 
No. , SCREEN MESH Au Ag " RECOVERY 

603 9 Nil 0.73 74.12 

604 20 , " 0.64 77.31 

605 35 " 0.60 78.73 , 

606 48 " 0.52 81.57 

No further gold assays will be obtained since obviously 100 " 

recovery of the gold is evidenced. 

It could well be that finer grinds might be even more easily 

leached however in reducing to all minus 48 mesh in a mill a lot of 

very fine ~aterial would be created. In this test the samples 

were screened before each additional pass through the pulverizer 

(loose plates) so not too much in ,fines above the next smaller 

mesh screen could be created. 

Cyanide consumption is not known at this point since the assay 

results were not credible. These will be rerun. 

We will fabricate some laboratory size tanks for counter-current 

'~ 



• 

PAge 6 

leaching (probably of the pachuca type) and proceed with tank 

type leaching as soon as possible • . 

We are nearly set up to do our own assaying of Cyanide and avail-

able lime. Since this appears to be sOlllething the assay offices " 

are not readily able to slot into their line-up, quite probably 

we can do a better job. 

PA/vi 

Phil Allen, Director 
METCON Laboratory 
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Date 

Client 

Report on: 

Submitted by: 

Date Received: 

Analysis: 

mark.: 

Rocky Mountain GeocheInical Corporation 
2050 EAST 14TH STREET 

TUCSON, ARIZONA 85719 

CERTIFICATE OF ANALYSES 

September 20, 1969 

Mr. William Lundby 
225 West Flores 
Tucson, Arizona 

55 Samples 

William Lundby 

9/10/69 

Miybdenum and Silver 

Phone 622-5702 
Area Codel 602 

Page 1 of 4 

./r~ 
b~/ 

Molybdenum determined Colorimetrically; Silver determined by 
Atomic Absorption. 

" 

Job No. 69-21-l0T 

cc: Enclosed 

RMGC-Salt Lake 

file 

AB:sh 

.(U values are reported in parts per million unless specified otherwise. A minus sign (-) is to be read '1ess than" and a plus sign (+) "greater 
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protec
tion of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written 
permission. 

ND = Non Detected 1 ppm = 0.0001 % 1 Troy oz./ton = 34.28 ppm % Mo. x 1.6683 = %MoS2 
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-. • ... Page 2 of 4 

ppm ppm 
Sample No. Molybdenum Silver 

1-0 1 -1 

1-3N (S) -1 -1 

1-3S (S) -1 -1 

1-6N -1. -1 

;1;-6S (S) ;';1 -1 

1~9S (S) -1 -1 

1-12S (S) -1 -1 

1-15S (S) 1 -1 

2-6N(S) -1 -1 

2-12N (s) -1 -1 

2-15S (S) -1 -1 

4-0 .".1 -1 

4-1 -1 -1 

4-2 1 -1 

4-3 1 -1 

4-4 1 -1 

4-5 -1 -1 

4-6 -1 -1 

4-7 -1 -1 

4-8 -1 -1 

4-9 1 -1 

4-10 1 -1 

5-0 1 -1 

5-1 -1 -1 

5-2 1 -1 



• .. 
.. Page 3 of 4 

ppm ppm 
Sample No. Molybdenum Silver 

5-3 1 -1 

5-4 -1 -1 

5-5 -1 -1 

5-6 -1 -1 

5-7 1 -1 

5-8 1 1 

5-9 -1 -1 

5-10 -1 -1 

6-0 -1 -1 

6-1 -1 -1 

6-2 1 -1 

6-3 -1 -1 

6-4 -1 -1 

6-5 -1 -1 

6-6 -1 -1 

6-7 -1. -1 

6-8 -1 -1 

6-9 1 -1 

6-10 1 -1 

7-0 -1 -1 

7-1 -1 -1 

7-2 -1 -1 

7-3 -1 -1 

7-4 -1 -1 

7-5 -1 -1 



~ Page 4 of 4 
~ ., 

ppm ppm 
Sample No. Molybdenum Silver 

7-6 -1 -1 

7-7 -1 -1 

7-8 1 -1 

7-9 -1 -1 

7-10 -1 -1 

ROCKY MOUNTAIN GEOCHEMICAL CORPORATION 

Tucson, Arizona September 20, 1969 

Anita Bradshaw 
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METCON LABORATORY 
. ' ,,' 

PROJECT CT-15 
, , 

" ' 

FOR 
. , .... 

AUSTRAL OIL CCMPANY 

TOMBSTONE, ARIZONA ..,. , 

July 22, 1968 

SlJMr.tARY 

Preliminary work only has be'en done', Due to misunderstanding no 
further work was carried on until Mr. Carouso came in during the 
first week in July and indicated the urgency. Since then additional 
work has been" done, the results of which are not all avaflabJ..e. 
Cyanide assays of pregnant ' liquor, obtained at a cust~ assay office 
failed to check expected results within credibility figures. 

" . PROCEDURE 

A large sample of ore (ovc'r a thousand pounds)frotll the Tanbstone, 
Arizona area was delivered t~ HETCON LABORATORY by the Austral 

Oil Company. This was thoroughly mixed by coning several times 

after which coning and quarteringcontinuedllntil a small enough , 
.' , 

sample was achieved, for screen analysis and an aliquot portion -, . " '-
, for head assay. 

, ' , 

' . .... . 

," - . :. 
" 

.. ' 

~ " . , ,.' .. ' .: ,. '. . 

. .... 

'.~ ~::. " . 

'--

.-

RECE\VED , 

t\.PR 2 1969 

l~MES SlEWARl .,C~Mr F.i. 
" PHOSNIX, ARI .. Of\A , 

! 
i 
I 

.I 
, 
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.' SCREEN ANALYSIS AND ASSAY OF SCREE.~ FRACTIONS 

'. ' . 
WGT. ASSAY OZ/rON UNITS % DISTRIBUTION ' 

~ SCREEN % Au Aq Au A9 Au A9 
525 1.050 29.73 0.008 3.18 0.0024 0.945 35 29.8 

526 ' 0.742 10.10 0.010 3.21 0.0010 0.324 15 10.3 , 
527 0.525 9.52 0.006 2.31 . 0.0006 0.220 9 6.9 

528 0.371 8.08 0.008 2.35 .' 0.0006 0.190 8 6.0 

529 ' 3 MBSH 6.20 0.005 1.94 0.0003 0.120 4 3.8 
530 4 " 5.11 0.004 2.18 0.0002 0.111 3 3.5 

531 6 " " 4.30 0.004 3.62 0.0002. 0.156 3 4.9 
532 10 " 4.87 0.004 3.84 0.0002 0.187 3 5.9 . 
533 20 " 5.26 0.003 .2.18 0.0002 0.115 3 3.6 

534 35 " "- 4.35 0~008 4.53 0.0003 0.197 4 6.2 

535. 48 " 1.71 0.005 6.28 .0.0001, 0.107 1 3.4 

536 65 " 2,.49 0.005 6.02 0.0001 0.150 1 4.7 
, 537 100 " 1.36 ' 0.004 6.27 0.0001 0.085 1 2.7 .. 

538 200, " 3.69 0.010 4.83 0.0004 0.178 6 5.6 
. , , 

539 -200 " , 3.23 0.010 2.59 0.0003 0.084 4 2.7 
. , Calculated Soxeen Head 0.007 3.169 

Actual Assay of Screen Feed 0.010 2.82 

Looking at the silver distribution in the screen analysis, it 

appears there is little to be gained by screening or classifying 
since the silver distribution tollows the traction weights very 

closely. .. . . 
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Three alkalinity checks were made to detQ~ine if acid generating 

mine~alswere in evidence. 

TEST No.1 . ~ ~ . 

~ .' . 

. .. . . 
200 grams of ore - minus 9 mesh 

200 ml of water 

Rolled tor 1 hour Final pH 6.0 

TEST No.2 

/' 
Same as above but with the addition of 

, -..; 

2 grams CaO. Final pH 11.2 

TEST No.3 , 

Same as above but with the addition 

of 1 gram of CaO and rolled for 

20 hO'urs. Final pH 11.0 

It appears that once sufticient lime has been added to raise 

the pH' substantially on the alkaline side there is little 

degradation. Apparently there are' not many sulfides availabl,e 

'for creating acid '. 
" 

' .. 
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.. Additional tests, Nos. 4 through 9 were completed to dete~ine 

the' protective alkalinity as follows: 

-, -: ' . --
. , 

- . -~ . .. 400 grams ot ore - each charge, 

·0.645 grams of 77.5% available CaO ( equal to 0.5 · 

. grams. on a l~ basis) 

.. 

4 

5 
. - .:.."" .. 

6 

7 

8 

9 

1000 ml · of water 

. :- TIME ON 
,ROLLS (HRS.) 

.1 

2 

3 

1 

4 

.MESH OF 
ORE 

-10 

-10 

-10 

" -10 

' .100 

·-100 

/ The final liquor was titrated with O.l, .N HN03 • 

LIME 
TITRATION OF 
FINAL LIQUOR 

0.0050% Cae;> 

0.006<n " 
0.0055% " 
0.0050% I, 
0.0030% " 
0.00301& " 

Four preliminary tests were run to cOnlpare mesh size with leach 

. capabilities. 

- '. 

Make-up of each charge as follows (differing only in screen size): 

500 gr~s of ore assaying Au 0.010 Ag 2.82 

500 ml ot water 

~~~. ~. ,~.-~- ~-~==~~----------~----------
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5 grams CaO ' 

1.885 grams NaCN (KCN equivalent to 0.5%) 

All were xolled for 20 hours and tailing assayed. 
" 

f ' ,' , ~ . . ,' . ' , ' 

SAMPLR 100 ~ MINUS 
' ~ SCREEN MESH · Au 'A2 % RECOVERY 

603 9 Nil 0.73 74.12 
, , 

, ' 

604 , 20 " ' 0.64 77.31 

605 35 , n , O~60 , 78.73 

606 48 " 0.52 81.57 

'. 

No further gold assays will be obtained since obviously 100 % 

recoveryo{ the gold is evidenced • 

. It could well be 'that finer grinds might be even more easily 

leached however in reducing to all minus 48 mesh in a mill a lot of 

very £ine ~aterial would be created. In this test the samples 

"'-ere screened before each additional pas~ through the pulverizer 

(loose plates) so not too much in fines above the next smaller 

mesh screen ' could be created: . 

Cyanide consumption is not kno\m at this point since the assay 

results were not credible. These will be rerun. 

We will fabricate some laboratory size tanks tor counter-current 

-'. 

--



I. 
I 

.. . ~ 

~" ' . 

\ .. , 

.. . 
" 

. -. : . ~ . . 
: ... . ( .. 

\ . .. " . . ~ . . . 

. . ~ . 

.; :: . Page 6 
... .. 

_ ..... " 

leaching (probably or the pachuca type) and proceed with tank 

type leaching as soon as possible. 

We are nearly set up to do our Own assaying of Cyanide and avail-

able l~e. Since ' this appears to bp. s~ething . the assay or£ices 

are not readily able to slot into their line-up, quite probably 

"''8 can do a better job •. 

- '~ " .. 

\ 

PA/vi 

Phil Allen, Director 
METCON Laboratory 
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REPORT ON THE 

INDUCED POLARIZATION SURVEY 
ON THE 

AUSTRAL .OIL CO. HOLDINGS, .:TmtBSTONE AREA 
COCHISE COUNTY, ARIZONA 

I 

. INTRODUCTION 

At the request of M~. Bill IJ.mdby, represe~'ting Austral · Oil 
Co., a reconnaissanc~ induced polarization ~urvey was conducted 
on the Austral Oil Co. holdings near Tombstone, Arizona. The 
property is situated several miles Southwest of Tombstone. 

The in~uced polarization survey was attempted to assist in 
locating any zone.3 or mineralization that might be present at 
depth. 

The induced 
on the following 

Seven lines 
spacings or rive 

LINE NO. 1 

LINE NO. 2 

. LINE NO. 3 

LINE NO. 4 

LINE NO. 5 

LINE NO. 6 

.·LINE NO • 7 

II 

PRESENTATION OF RESULTS 

polarization and resistivity results are shown 
enclosed data plots. 
with a bearing of N 450 W were run using dipole 
hundred (500) feet. 

500' electrode spacing 
500' electrode spacing 

SOO' electrode spacing · 
500' ~lectrode . spacing 

SOO' electrode spacing 
500' electrode spacing 
500' electrode spacing 

. A p.lan map of the surveyed area is included to exh.ibit the 
orientation and spacing or the lines run • 

.. . 

.. . .. 

--

.t;.V 
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DISCUS ION OF RESULTS 

The apparent resistivities measured during the reconnaissance 

survey are in most cases moderately low. All lines run exhibit · 

that the area surveyed is . structur~lly quite complex. 

The percent frequency effect (PFE) valu~s range from usually 

. . excepted background to marginally anomalous. The metallic con

ducting factor (l-fCF) values exhibit a range which on.e would expect 

to find unmineralized to disseminated sulfides in the subsurface 

structures. 

LINE NO.1, has three possible weakly anomalous zones ·which 

are near the areas of 0.5 N to 1.5 N, 1.5 S to 2.5 Sand 4.5 S 

to 5.0 S. 

LINE NO •. 2, has possible near s'urface and deeper marginally 

anocalous zones between 0.5 S and 2.5 S. 

LINE NO.3 is in a higher resistivity area, however, lower 

resistivity zones in the region or 2.0 N to 2.5 N'and 0.5 S to 
. . 

1.0 S, offer the slim possibility ot bedded mineralization. 

LINE NO.4, has a weakly anomalous area between 0.5 Nand 

. 1.5 N. 

LINE NO.5, has several possible weakly anomalous zones, 

from 4.0 N to 5.0 N, 1.5 N to 2.5 Nand 0.5 S to 1.0 S. 

LINE NO.6, has two ~eakly anomalous areas, 4.5 N to 5.0 N 

and 0.0 NS to 0.5 S • 

LINE NO.7, is not too interesting except for a possible 

anomalous zone trom 0.5 N to 1.0 N. 

Since the induced ~olari?ation measurement is essentially 

'an averaging process, as are all potential methods, it is 
, . 

frequently difficult to exactly pinpoint the source of an anor. >ly: 

Certainly, no anomaly can be located with more accuracy than the 

spread length; i.e. when using 500' spreads, the position ot a 

narrow sulfide body can only be determined .to lie between two 

stations 500' apart. In order to locate sourc.es at greater depth, 

larger spreads must be used, with a corresponaing increase . in the 



., 

.. 

, . 

uncertainties of location~ Therefore, whlle the center o! the 

'" indicated anomaly probably corresponds fairly well with the source, 
.. 

the length of the indicated ano~aly al~ng the line should not be 

taken to represent the exact edges of the anomalous material. 

It should be mentioned that a min~ralized body having dimen..; 

aions ot less than o.i the dipole spacing of 500 feet could go 

undetected. 

.IV 

CONCLUSIONS ANn RECOM~IENDATIONS 

The reconnaissance induced polarization survey of this area 

,indicates that zones ot weak mineralization exist. ' A detailing 

ot the weakly anomalous zones, using shorter dipole spacings, 

might prove advantageous it tuture drilling is being considered. 

Respectfully submitted, 

Nicholas H. Carouso 7-24-68 

-- I ./ 
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. THE INDUC~I) POLARIZATION HETHOD ..... 

Induced Polarization as~ geophysical measurement refers to 

the blocking action or polarization of metallic or electronic 

conductors in a medium of ionic soluti6n conductors. 

This electro-chemical phello~enon occurs wherever electrical 

current is passed through an area which contains electronic con,ductors 

,such as base metal sulfides. Normally, when cur~cnt is passed 
, 

through the ground, as in resistivity measurements, all of the 

cond~ction takes place through ions present in the water,content 

or the rock or soili i. e. b~ ionic co~duction. Thts is because 

almost all rninerals have a mu.ch higher speci fic resistivity than 

groun'd water. The minernls conunonly ' described as "metallic", 

however, have specific re~istivities ~uch lower than ground waters. 

The induced polarization effect' takes . place at those interraces 

where the Diode of conduction chnnges from ionic in the solutions 

filling the interstices of the rock to electronic in the metallic 

minerals present in the rock. 

The blocking action or induced polarization described above, 

which depends upon the chemical energies necessary to allow the ions 

to give up or receive electrons tro~ the met~llic surfncc,increases 

with the tirne ·that a D. C. current is allowed to flow through the 

rock; i. e. as ions pil~ up against the metallic interrace the 

resistance' to current flow increases. . Eventually, there is enough 
, , 

, polarization in the rorm of excess ions at the interfaces to ~ff'ect-

1vely stop all current tlow through the metallic particle. This 

polarization takes ~lace at each of the intinite number of solution

me'tal intertaces in a mineralized rock. 

Viben the D. C. voltage us'ed to create this D. C. current flow 

is cut otf t the Coulolab forces between the charged ions forming 

the polarizRtion CAuse them to return 10 their' stEady state. This 

movement ot charge creates a small current flow which can be 

JIIeasured on ·the surtace ot the ground as a decaying potential difference. 

Now if the direction or the current through the system is 

reversed repeatedly before the polarizntion oceurs, the effective 

resistivity ot the system as a whole will change a~ the frequency 

ot the swiiching is c~ange~. 

In this induced polarization' reconnailSsance survey, (i ve equally 

spaced co-linear current electrodes were placed in the ground by 
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burying aluminum toil in pits wetted with brine. Observations were . , 

made in accordance with a symmet~cal dipole-dipole confi,guration 
~here the distance between the receiver or potential. electrodes was 
kept equal to the distance between adjacent electrode pairs. Generally 
the recc.iving dipole 'is separated by one to six dipole units 
("~,, separation) !ronathe -sending dipole. A precisely controlled 
square· wave current was sent ~hrough a· sending dipole at 0.05 and 

.3.0 cycles per second Crom which; at the receiving dipole, a D. C. 
and an A. C. voltnse waameasured, respectiv~ly. By knowing the -geom'etry involved (the dipol~ lenr;th or spacing anel the ~eparati on 
di~tance between the · two r~c~iv~ng-s~riding dipole pairs), along 
with the two voltages, an apparent·D. C. and an A. C. resistivity 
was calculated. . l<~rom 'these apparent resistivities. their perce.ntage 
ditference was determined, thus giving the Percent Frequency Effect . \ 

(PFE). A tnird quantity proportional to PF£ and inversely proportion-
al to D. C. resistivity, called ~fetallic ' Conduction Factor (~ICF) was 
computed in order to somewhat normalize I'r'E tor variations in ground 
conductivity purely as a technical interpretational aid. 

The IP technique was developed primarily for porphyry type . 
deposits and is perhaps the only reliable means of de'tecting hidden 
disseminated sulfides. However, the .. IP method works just as well or 
perhaps better on semi-massive to massive sulfides, contrary ·to some of 
the eQrli~r thinking, f~r it gives increased response with increased 
volume percentage or sulfides. 
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WILLARD c~ LACY 
4034 EAsT BURNS STREET 

TuCSON, AiuzONA 85711 

Aupat 21. 196B. 

!OKBSTONE. ARIZONA 

EXPLORATIOS OF ESCAPULE CLAIM GROUP. 

I. I1TRODUCTION: 

Summa;[ Statement 

A thorough exploration program, beginning 1n February 1968 and 
terminating in July 1968. under the auspices ot the Austral Oil 
Comp~ ond dirocted by Richard Dobson. Willlnm Lundby and 
Willard Lacy. vas cirected. tovard es to.bllshing a large tonnage ot 
low-grade silver ore 8lIlenable to bulk. mining methods 1n the Tanh
atone area, Arizona. Tbe various possibilities vere tested with 
cU.sappointing results, and the option vas dropped. 

Location,and Ownership 

The Escapule claim group, totalling about three aquare miles, are 
located, about two and a halt milea southvest ot TOI:1butone. Arizona 
in sections 9. 10, 15, 16. 17 and 21, Townahip 20 South. Range 22 
East. The ground ia held by the Eacapules (Ernest B •• Ernest H •• 
Dustin, Charles, and Louis), H.E. Davia, W.W. Grc.ce and A.J. Colvin. 
See Plate I~. . 

~jectlves 

1'he Eecapule clailll group haa had a reputation and hiator;y tor the 
production ot a considerable tonnage ot hi~-Rrade ailver ore 
trOll vein atructures vithin the Unc18 Sam Porphyr,y 'Unit. This 
rock unit in the vicinity ot the Lscapule holdings shoved vide
spread shattering and altc!ration. and there appeared to be ll1ll:ler
ous, closely .paced structures that bad not been explored that had 
poss1bilities bulk minin~. In addition. a breccia sone at the 
bue or the Uncle 58%)2 Porphyry 1111 vas virtuall7 un explored. 
It vas telt that this breccia tone and the Bisbee tormation below 
the sill otrerred excellent chances tor the spreading out of silver 
values to yield a large tonnage deposit. Also. thu cpntact r.one 
between the Schiettelin Granodiorite and the Bisbee formation vas 
\lDteated. 

the h1~h price ot silver made the investigation ot these possibil
ities moat attractive. 



Eacapule Claim Exploration 

Exploration Methods 

Aerial photography voa tlow to turni8h a good bue map or the 
vestern Tombstone area (Plata I) and · served as the base tor 
detailed geological ~apping and evaluation. 

~o delineate Bpccl~ic target areas six initial steps vere employed: 

1) 1ield reconnaissance vas made and the zone ot alteration, 
brecciation. and r.dnerallzation as reflected in previous vorkingl 
and mineralized structuroSVaB delimited. 

2) A seoeqemical 8urTey va. made over the tavorable area and 
anomalous concentrations ot ailver and copper vere outlined (Plate 
III). 

3) A l.1l::dted geophysical (I.P.) survey VQ.8 run oYer select"ed 
areal to teat possibilities ot subsurtace· sulphide concentrations. 

1&) A program tor extensive sampling ot mine dut'lps and under
aroundopeuinga to detemine the minimum grade ot tlIlterial prev-
10ualT m1ned~ and to check the possibility ot extensions ot knovn 
veins vas carried out. Thi. was supplemented by ~ot&llurgical 
testing ot the dumps to test their amenability to silver extraction. 

5) Photogeolo~ic: snapping. suppleznented field rec:opno.1ssance 
aappine;, vas direc:te"d toward the determination ot possible add
itional mnerallzed.8tructures or zones. Plate III. 

6) Detailed underground mapping ot the State .ot Maine and Uncle 
Sam undergroUnd vorkin(;8 vas done to establ1ah those control. respn-
81ble tor the localization ot the previously =ina oreshoots. 
Plates nIX to XVII. 

' " 
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II. GEOLOGICAL ENVIRONMENTs 

General Geology, 

'l'he eeology ot the Tombstone area haa been discuss cd 1n consid
erable detail and vith insight by JaDes Gilluly in the USGS Pro
tc.sional Paper 1281 (1956). This vas 8upple~ented in the area 
ot the Escapule c14108 by the work ot L. Courtland Lee in an K) 

"theais prepared for the University ot Arizona in 1961. 

To obtit.1n p:reater structural detail a photogeologic map vu pre
pared by GIlbert Noice at the University of Arizona. This vas 
tield checked and DocU.N.ed by both Lundby and Lacy. (Plate III) 
Particular attention vas given in this study to linear structures 
subtle)" reflected in vegetation, topography and tone that vpuld 

. indicate possible underlying fracture zones or vein 8tructures. 

'!'he r.reAter portion ot the ElScapule cl&1= area i8 underlain by a 
tlAt-lying, warped and faulted sill ot Uncle Sam (quarts 1atite) 
Porphy17 which VCJS intruded along a thrust tault that cuts across 
the BiBbee ·tormAtion ot clastic aed1cents and thin li~e8tone units. 
Where the base ot: the sill is eXl>oaed, at the surface and in cine 
vorkin~., a c~plex ot brecciated Bisbee sediments and Porphyry 
with evidence ot alteration and mineralization vns noted. A 
&cocheldcall)" anomalous area tbllovs tho zone on the surface (see 
Plate III). Drilling 8lld underground vorkincs have shown the . 
8ill to be flat, about 200 to 300 feet thick but irregular and. . 
alvqa underlain by the breccia ~one. 

The sill haS in turn been cut by a swarm ot steep andesit.e dikes 
trencling N35°1:;. These are generally less t.han 10 teet vide and 
are lIloat abundant in the rdneralized arena. 

A aeries ot vein structures toll ow the dike swarm in strike, ranging 
troa H 100E to U60oE. but gene rally tending to a dual system with 
CODc.entrationa ot orientations at SlO°1:: and N60oE. The veina dip 
senerclly to the north at 80° to 25°, vith the flatter dips more 
characteristic ot the veins to the north. A close. correllation 
vu noted, both on the surface end in the underground vorkin~s t ot 
the distribution ot ore shoots with intersections of these two 
fracture systema. 

In the northCMtern portion ot the claim area the Schiettel1n Grano
cUor1te with the Bisbee romation. This intrusive appears to be 
later than the Uncle 88m Porphyry, but earlier thnn at lenat some ot 
the andesite dikes 8lld 18 weakly cut by the vein structure.. It 
appears that tho r,rar.odiori te i. pre-ore, but ita cuei Te chAracter 
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made it resistant to the torcea that developed or reopened tract
urea that vere mineralized. The contact ot the granodirite and 
the Bisbee torcation vas notable tor its lack ot contact metamorphic 
or alteration ettect •• 

Vein ByateW!. 

The vein structures were mapped in some deta.11 in the State ot 
Kaine and the Uncle Sem mine vorkings (Platea XIII to XVII) t and 
vere examined but not mapped in the Santa Ana-Chance-Bonanza vein 
·78ten• 

The veins vere generallylesB than a toot in width except at junct
ions vhere they would viden to tour to ten teet. In these junctions 
they genor~ nade ore~ as evidenced by the distribution and attitude 
ot the mined stope.. These Junctionu are p;enerally s:&arked by var
iatteno ot strike or dip ot the ~or vein structure and the mine 
vorkings. 

Oxidation is 6eep ol.ong fracture zone. ~ extending to below 500 teet t 
though pyri te was noted as shallow as 200 teet where the rock v~. 
lesa tractured. Silver vn.lues are carried by the silver halide, 
Brom,rri to t and is generallY associated vi th =an~nne8e oxides t 
chalcedony t qUDrts. calcite and iron oxides. Some wire silver has 
been reported. 

Ore shoot. ranee trcm 1,000 to 5,000 ton. and are about three time. 
as 1006 down dip aa the vidth along the strik.e. and are two to three 
teet thick. 

. 0 
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III. tXPLORATIo:l ,PROGRAMI 

targets 

Pr1mar,r targets selected ~or drilling on the baai. ot the recon
naissance geological and geoche~~cal vork vere: 

pase 5 ' 

1) Shatte'red and minerali:ed zone. in the valls a.dJacent to the 
S~ta An&-Chace-Bon~a and the State o~ ~Alne-Uncle Sam vein 
systema. These tvo yein systems had attracted the greatest 
count ot mining, they ga.ve , excellent geochemical ananalies, and 
their mine dumpo cont~ined the beat values. 

2) Brecciated Bilbee torma.tion at the -base of the Uncle S&, 
Porpbyry sill adjacent to the yein structures. 

3) Replacement deposita in favored horizons vithin the Bilbee 
tormation adJacent to the vein structures. 

~) V~ner~zation in the contact zone between the Sehieffelln 
Granodiorite intrusive stock and the Bisbee formation. 

5) An extension ot the high-grade Santa Ana vein structure to 
the eut. 

1) Unndned ore shoots 1n the Mamie, Red Top an4 State of Maine 
nina. 

2)" Location of ore shoots alon 'new yein structures. 

2!?chemical SamEllr.e 

Soil 6&ocbe~cal samples vere collected over most or section 16 
to locate zone anomaloul in silvrr or copper. These samples vere 
taken on a 300-toot grid, screened to -80 mesh and tested ~eochem
icallT by Rocky Mountain Geochemical Laborntoriee at Preocott. 
Arizona for silver and copper. The survey outlined the position ot 
knovn vein structures, but indicated no nev hidden structures vith 
values. A broad veakly' anomalous area folloved the breccia zone 
at the base of the s111. 

Major mine ducps. generolly in excess or 1000 tona, vere snmpled. 
A backhoe vaa UBud to trench the d~ps. These lar~e trench 
samples vere coned and quartered ~t the dump, reducing the volume 
to about one truck load (1 ton). Thi8 selected sample vns crushed 
to minus 3/4 inch dlnrneter, then coned and quartered to reduce the 
sample to .. bout 200 pounds. This sample vo.s crushed to minus 1/4 
inch dia=eter, split to 15 pounds and assayed. 
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0011 tvo areas yielded significant reeUlts: 

-1) '!'he Chance-Bonanza c!unipa averaged about slx ounces ot s11ver 
per ton. ond 

2) The State o~ Maine mine dumps averased .11~t17 over ".5 ounces · 
ot silver per ton. 3~/~ -J5 d . , 

-1''''::- ~'t .~. - ' - - ',. 

_ Result. trca the a.8sqa ot the other dumps vere: 

:t- UnclesSnm 
So1tice 

'.< Xorth Bonanza 
- 'I.. Joseph 

Brother Jonathan 

.' Geophysics 

Ounces/ton 
~ M 
Hi~ 1.60 

.004 2.80 

.003 1.84 

. 'l'r 1.02 
111 1.9" 

An indu(:ed polarizo.tion (IP) aurYeY vas run to outllneany possible 
subsurtace sulphide bodies. Although sonle slightly MC&'.a.lous zones 
vore 'indicated, no concentrations of importance were -encountered. 
See Appendix A tor the report. 

DrilliDK 

Di&l300d Drill1!Yl: 

Six d1~ond- drill holes., totalling 2,256 teet. vere drllled to pene
trate tbe Santa Ana-Chnnce-Bonanza vein lIy'stea in depth. Diamond 
4rlll1ng vas U8ed to ~ive structural intornntion and to more accurately 
.4elineate any ore zones. 'lbe deepest hole (DD-2) W8S terJrluated at 
616 toet. -

The drilling established that the silver values vere closely contined 
to the vein structures -- there ~ no d188e~nated values oxtending 
In~ the hanging or tootv41l. 

Plllllll.!!. Drilll1'.!JI: 

A total at thirty ha......ner drill holes. , total11n~ 8.398 :teet. vere 
drillod tor claim validation end tor the testing tor d1aperse4 

y &luee. The holas vere concentrated in the tolioving areas: 

1) adJscent to the Chance-Bonanaa veins. 

2) in the hanging vallot the State ot: Maine vein and near the 
Uncle S8JI1 ahatt. 

3) on the northern and loutbern extenslona at tbe Santa Ana vein; 
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16) through the Red Top vein, an extension ot the Cbanee
Bonan&a vein in virgin ground. 

I-
In the produetl va veins of' the area the assays Yere lov, one to 
tour ounces of' silver per ton, except f'or 30 teet in ll-~vhich 
averl180d 0.235 ounces p;old and 5.39 ounces silver per ton. Assay. 
ranged tro~ a trace of silver to about 0.2 ounces ot silver per 
too in all other instances. 

Samples ven collected troc the air drilling using a duelone 
collector. 

Tho location ot drill holes are shovn on Plates VIII and IV, and 
cross-scctlons shoving tho attitude of' the drill holcs, the geology 
and tho o.ssq resulta are shovn on Plates V, VI, VII, IX, X and XI. 

; . 
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IV. RESULTS AliD CO!fCLUJIONS: 
paae 8 . 

Drilling ot the nost promising target areas 1n the ~scapule claim 
area .howed: 

l)valu.es in the .hatteredand veakly mineralized sones adjacent 
to the Teins vere ext~lY lov. 

2) brecciated Bisbee tomation at the base ot the Uncle Sam 
Porphyry sill vo.s pyr1 th.ed but contaiDed no appreciable silVer 
'values; 

3) no ma8s1ve sulphide bodies vera indicated by geophysics; 

~) the Schlo!telin Grnnodiorite - Bisbee to~ation contact vas 
extremel3' "dry", vith no alteration or metamorphisll DOl' yielding 
aQ7 anomalous ~eocbemical value3. thereby ell~Dat1n~ the pOGsib
il1tyot contact metaaomatic deposits; 

S 5) extension ot" knovn, previously productive Teins shoved little 
promise t .or other th811 small ore pocketo. 

It 1s very possible that small ore "shootstl, rant:ing il1 size from. 
1,000 tons to 5,000 tons ~igbt be developed in the arees proviously 
mined at intersections of the tvo principal rracture directions. 
Hovever, there e.ppears to be little possibillty or c.evclop10f. 
moderate to large tonn~es or ore amenable to bulk minin~ methods. 

'!'be mine dlUrpS could probs.bly be shipped at a. slight pro!'i t. but the 
tonnaee vould be G~all (about 50,000 tens total). ~d the protit 
would be insurficient to support the option p~cnt8. 
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REPORT ON THE 

INDUCED POLARIZATION SURVEY 

ON THE 

AUSTRAL OIL CO. HOLOINGS, TOHBSTONE AREA 

COCHISE COUNTY, ARIZONA 

'1 

INTRODUCTION 

At the request of ·Mr. Bill Lundby, representing Austral ' Oil 

C~.t a reconnaissance induced polarization survey was conducted 

on the Austral Oil Co. holdings near Tombstone, Arizona. The 

property is situated several miles Southwest of Tombstone. 

The induced polarization • urvey was attempted to assist in 

locating any zone3 of mineralization that might be present at 

depth'" 

II 

PRESENTATION OF RESULTS 

The induced polarization and resistivity results are ' shown 

on the following enclosed data plots • 

..... Seven .lines with a bearing of N 450 W were run using dipole 

spacings of five hundred (500) feet. 

LINE NO. I 500' electrode spacing 

LINE NO. 2 500' electrode spacing 

LINE NO. 3 500' electrode spacing 

LINE NO. 4 500' electrode spacing 
-

.LINE NO. S 500' electrode spacing 

LINE NO. 6 500' electrode spacing 

LINE NO. 7 500' electrode spacing 

A plan map of the surveyed area is included to ex}\ibit the 

orientAtion and spacing of the lines run. 
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DISCUS ION OF RESULTS 

The apparent resistivities measured during the reconnaissance 

survey are in most cases moderately low. All lines run exhibit 

that the area surveyed is structurally quite complex. 

The percent frequency effect (PFE) values range from usually 

excepted background to marginally anomalous. The metallic con

ducting factor (~fCF) values' exhibit a range which one would expect 

to find unmineralized to disseminated sulfides in the subsurface 

structures. 

LINE NO.1, has three possible weakly anomalous zones which 

are near the areas of 0.5 N to l.~ Nt 1.5 S to 2.5 Sand 4.5 S 

to 5.0 S. . 
LINE NO.2, has possible near surface and deeper marginally 

anor:lalou~ zones between 0.5 Sand 2.5 S. 

LINE NO.3 is in a higher resistivity area, however, lower 

resistivity zones in the region of 2.0 N to 2.5 Nand 0.5 S to 

1.0 S, offer the slim possibility of bedded mineralization. 

LINE NO.4, has a weakly anomalous area between 0.5 Nand 

1.5 N. 

LINE NO.5, has several possible weakly anomalous zones, 

from 4.0 Nto 5.0 N, 1.5 N to 2.5 Nand 0.5 S to 1.0 S. 

LINE NO.6, has two weakly anomalous areas, 4.5 N to 5.0 ·N 

and 0.0 NS to 0.5 S. 

LINE NO.7, is not too interesting except for a possible 

anomalous zone from 0.5 N to 1.0 N. 

Since the induced polari7.ation measurement is essentially 

an averaging process, as are all potential methods, it is 

frequently difficult to exactly pinpoint the source of an anomaly. 

Certainly, ~o anomaly can be located with more accuracy than the 

, spread length; i.e. when using 500' spreads, the position or a 
, 

narrow sulfide body can only be determined to lie between two 

stations 500' apart. In order to locate sources at greater depth, 

larger spreads must be used, with a corresponding increase in the 



• 

uncertainties of location. Therefore, while the center of the 

indicated anomaly probably corresponds fairly well with the ~ource, 

the length of the indicated anomaly along the line should not be 

taken to represent the exact edges of the anomalous material. 

It should be mentioned that a mineralized body having dimen-

8~ons of less than 0.1 the dipole spacing of 500 feet could go 

undetected. 

IV 

CONCLUSIONS AND RECOM~lENDATIONS 

The reconnaissance induced polar~zation survey of this area 

indicates that zones of weak mineralization exist. A detailing 

or the weakly ano!l1alous zones, using shorter dipole spacings, 

might prove advantageous it future drilling is being considered. 

Respectfully submitted, 

Nicholas H. ' Carouso 7-24-68 

" 
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THE INDUCED POLARIZATION ~fETnOD 

Induced Polarization as a geophysical measurement refers to 

the blocking action or polarization of metallic or electronic 

conductors in a medium of ionic ·solution conductors. 

This electro-chemical pheno:nenon occurs wherever electrical 

current is passed through an area which contains electronic conductors· 

such as base metal sulfides. Normally, when current is passed 

through the ground. as in resis'ti vi ty measurements t all of the 

conduction takes place through ions present in the water content 

of the rock or soil, i. e. by ionic conduction. This is because 

almost all minerals have a much higher specific resistivity than 

ground water. The minerols cOlluuonly described as "metallic", 

however, have specific resistivities much lower than ground waters. 

The induced polarization effect takes place at those interfaces 

· where the mode of conduction changes from ionic in the solutions 

tilling the fntcrstices of the rock to electronic in the metallic 

minerals present in the rock. 

The blocking action or induced polarization described above, 

whichdepcnds upon the chemical energies necessary to allow the ions 

to give up or receive electrons from the metallic surface, increases 

with the tiClethat a D. C. current is allowed to flow through the 

rock; i. e. as ions pile up against the metallic interface the 
. ....... 

resistance to cur~ent flow increases. Eventually, there is enough 

polarization in the form of excess ions at the interfaces to ~ffect

lvely stop all current flow through the metallic particle~ This 

polarization takes place at each of the infinite number of solution

metal interlaces in a mineralized rock. 

When the D. C. voltage u~ed to create this D. C. current tlow 

1s cut otf, the Couloab forces between the charged ions forming 

the polarization cause them to return 10 their ' stmdy state. This 

Movement or charge creates a small current flow which can be 

measured on the surfoce or the ground as a decaying potential difference. 

Now if the direction of the current through the system is 

reversed repeatedly before the polarization occurs, the effective 

resistivity of the system as a whole will change as the frequency 

or the switching is chan~erl. 

In this induced polarization reconnaissance survey, five equally 

spaced co-linear current electrodes were placed in the ground by 
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burying aluminum foil in pits wetted with brine. Observations were 

made in accor(lance with a symmetrical dipole-dipole configuration 

where the distance between the receiver or potential electrodes was 

kept equal to the distance between adjacent electrode pairs. Generally 

the receiving dipole is separated by one to six dipole 'units 

("~" separation) from the sending dipole. A precisely controlled 

square wave current was sent throu~h a sending dipole at 0.05 and 

3.0 cycles per second from which, at the receiving dipole, a D. C. 

and an A. C. voltage was measured, respectively. By knowing the 

geometry involved (the dipolc len~th or spacing and the separation 

dist~nce between the twore~eiving-sending dipole pairs), along 

with the two voltages, an apparent D. C. and an A. C. resistivity 

was calculated. ~rom these apparent resistivities, tlleir percentage 

difference was determined, thus giving the Percent Frequency Effect 

(PFE). A. third quantity pro port ional to Pl"~E and inversely proportion

al to D. C. resistivity, called Metallic Conduction li'actor 01CF) was 

computed in order to somewhat normalize PFE for variations in ground 

conductivity purely as a technical interpretational aid. 

The IP technique was developed primarily for porphyry type 

deposits and is perhaps the only reliable mcans of detecting hidden 

disseminated sulfides. However, the ' IP method works just as well or 

perhaps better on semi-massive to massive sulfides, contrary to some of 

the ear~ier thinking, for it gives increased response with increased 

volume percentage of sulfides. 

. o· . : 
.' 

. ' 
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R. F. HEWLETI 
President 

4741 EAST SUNRISE DRIVE ~ 
SKYLINB BIlL AIRE PLAZA , 

TUCSON, ARIZONA 85718 
602/299-9736 

TOMBSTONE PROJECT 

Po~~~b~eh 6o~ m~~e p~oductio~ by eahiy 1974 ~e: 
7.. WMte dump~ 
Z. Small high-g~de u~d~9~ou~d p~oductio~ 
3. Pote~ me~-~~zed ope~ p~. 

CM h ~equ.btement;., a~d pote~a1. c..M h -6fow cUte: 
P~o j ec..t CCLp.Ltal.. Requ.bteme~ 
WMte dump~ PfarU: (feMe) 
Small u~d~g~ou~d M~~e eq~pmeYLt (feMe) 
Ope~ p~ Expfo~~~ 

P~ojec..t 
Wa.6te dump~ 
SmaR~ u~d~g~ou~d 
Ope~ p~ 

Potential.. P~o6~ 
$650,0()() 

150,000 
0- 500,000 

Sc..heduie 06 Activilieh 6ollow~: 

Amow1t 
$250,000 

50,000 
50,000 

$350,000 

Ye~ 
1974 

p~ ye~ 

p~ tjealJ. 

1. Pfac..~ w.LU a~yze metallMf/y a~d -6eM~bil.Lty 06 mov~~g 
WWehall pfaYLt (o~ feMe nMm MECL) to Tomb~to~e. 

Z. Pl ac..eJt w.LU ~ev~e.w 6eM~b~y 06 m~M~g "State 06 MM~e" 
and we w.LU then move dow~ n~om Co~d~ (o~ f eMe 6~om 
MEC L) all ~equ.bted m~Mng eq~pme..YLt (hO~D, ~fM heJrA , 
do zeJrA, fo adeJLC, etc... J . 

3. "71 ML" ~ a.:t:te..mpti~g to 60~ a c..o~po~a;t.io~ a~d m~ge.. 
Tomb~to~e.. M~~~a.l R~~v~ to ObtM~ thu~ pfa.YLt (500 
t.p.d.l a~d theJA 358 m~Mng c..lcUJ11-6 w~h gofd-~Uv~-a~d 
c..oppeJt ~~~a.Uzaw~. 

4. A feMe.. hM be..en p~opo.6 ed ;(;0 T()mb.6to~e Ve.ve..lopme..YLt Co~po~a.U.o~ 
to e..xpfo~e.. and m~~e thebe. pate..nt ed c..lMm.6 that c..On6:t.LtU.t~ 
the.. fcUtg~t hofM~g.6 ~~ the.. d.L6 t JUc..t. 

5. A feM e.. hM be..e..~ p~o pO.6 e.d to the. £.6 c..apul~ 6o~ expfou~g I 
develop~~g a~d m~M~g the "State. 06 MM~e" a~d San.ta. A~a m,[~eh. 
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TOMBSTONE PROJECT 

Awv,ulj 
Move Plan.t 
Move COlLdeJLO EqLUpment 
Tomb~toYl.e R~eJtv~ 
Tomb~toYl.e Vevelopmen.t 
E~capu.e.~ 

Amoun.t 
$"100, 000 

10,000 
$ 25,000 to $100,000 
$ 25,000 
$50,000 
$210,000 to $285,000 

. TECHNICAL EXPLANATION 

"77 M-tYl.eJLW" .6:tJLa.teglj -fA to tie up the eY!.UILe Tomb.6toYl.e fu:tJL.i..ct 
to allow U6 eYl.ough Ume to .6e1ect c1.cUm.6 OIL m-tYl.~ that Me.. d~-i.Jte..
able.. aYl.d cltwp c1.a.-i.m.6 that dOYl.'t have.. much potel1Ual be..601Le.. the.. aMe-6.6-
me..nt de..a.cLUYl.e.. 06 .SeptembeJL 7, 1973. . 

The m-tMYl.g pJWpeJttlj bl. the Tomb.6toYl.e fu:tJL.i..ct -fA OWYl.e..d blj 
(-tYl. de..ClLe..a..6-tYl.g OlLcieJL 06 -i.mpolLtaYl.c.e..): 

,1 • . Tomb.6-ton.e. Ve..ve1opme..n.t 
2 • E.6 c.apul u 
3. Tomb.6ton.e.. M-tn. e..ILal Ru e..ILVe1> 
4. GlLac.e..-BoYl.an.za . 
5. WaljYl.e. W-tn.teJUJ 
6. Nu.me..ILOU6 .6mall :UtU6t.6, chwu:he..6, etc. 

On. the.. map (on. the.. 60Uow-tn.g page.) Me. .6hown. the. 60Uow-tYl.g: 

OWYl.e.MMp GJWup 
7. Tomb.6toYl.e.. Vevelopme.n.t 

2 • E.6 c.apule-6 

4. Gftace.-BoYl.a.Yl.za 

5. WaljYl.e.. W-tn.teJLO 

Tomb.6toYl.e.. Ve..velopme..nt 

LocaUon. 06 ClcUm.6 
All oftan.g e.. dot.6 e.Mt 
o 6 "State 0 6 MMn.e.." 

AlLoun.d an.d -tn.c1.ucUYl.g 
"State 0 6 MMYl.e" 

U n.paten.te..d c1.Mm.6 .6outh 
an.d ea.-6t 06 41 0 N. 
(Ma-UMIj Hill) 

BOYl.an.za m-tYl.e.. due ea..6t 06 
"State.. 0 6 MMYl.e.." 

NolLth 06 ~MIj Hill 
aYl.d .south 06 EmeJLald 

AU oftaYl.ge.. do t,,~ Muth 06 Tomb.6toYl.e (e..x.c1.ucUYl.g "State.. 06 MMYl.e.." 
aYl.d BOYl.aYl.za) Me.. Wa.-6te.. du.mp/j OWYl.e..d blj T. V. The.. de..:tMled lLepolLt 0Yl. 
WMte.. dump aYl.d ope..Yl.-p,u potent,[al -fA -tYl. eXMba A. 

, 
t 
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TOMBSTONE PROJECT 

£.6 c..apule..6 

Th.L6 plT.opeJt;ty ("s.tccte. 06 Main.e!') .6hou1.d be. opUon.e.d an.d put 
in;to .6man. .6c..ai..e. un.deJtgftoun.d pftoduc...tion. . Th.L6 c..a.n. be. don.e. 60ft 
$30,000 e.xc.£udin.g a pta.n.t. The. pote.n.Uai.. 60ft th.L6 pJtopeJt;ty aILe.: 

1. W(L6te. dump.6 (4. 5 oz. Ag) 
2. SmctU. un.deJtgftoun.d a peJta.Uo n. 
3. Pote.n:tia1.. 06 a lMge. un.deJ1.gJtoun.d opeJta.Uon. 
4. Pote.n.Uai.. 60ft ope.n. pa oJte.. 

Exhibit B .6how.6 the. e.xt-e.n.t 06 the. Un.deJtg fLO Un.d wOJtIUn.g.6 . I have. 
e.xamin.e.d .:the..6e. WO Jdun.g .6 by laddeJt an.d Jtope. an.d hav e. .:tak.e.n. .6ome. 
.6ample..6 JtUn.n.in.g oJtom 147 to 225 oun.c..e..6 peJt ton.. The. aVVtage. gJtade. 
06 gobb (old low-gJtade. 6ill) if., about 20 oun.ce..6 whic..h c..an. be. min.e.d 
nmt. 

The. advan;tage. 06 the. old "Sta.:te. on Main.e." (A)oJdUn.g.6 -L6 that we. . 
c..an. put the. nU.n.e. bac..k. in;to pJtoduc.tion. nM. Jtelwve1.y low .6taJtt-up 
c..O.6:t..,6 . 

In. ctdd~uon. to the. ".61naLt" pote.n.:ti-al. , :theJte. if., .:the. dL,6til1c..:t 
pOM,i..bJ.A;tL/ ,that .theJte. (AJUi be, .:the. M(J)1e. laJtqe. hA-qh-qJtade. bOf1CLn.za on.e. 
cd de.pth M oveJt in. the. Tomb.oton.e. bCLOin. (du'e. .ooUth on .:the. .:town. .oite.). 
ThM i.o Ue.LLOlJtate.d in. e.xhA-bLt C, wheJte. .:the. OJte. i.o .0 howf1 in. MOM-
.0 e.c.tion. (fA IJliVLe.d oLd .o.:tope..6 OfL f.e.ve.t.6 . Notic..e. .:thcd .:the. OJte. if., at 
aVLd e..6pe.uailL/ above. .:the. Nac..o .P.J..me..6.ton.e. (8 le.vel-bottom) up i,'lto 
.:the. "Novac.u.Jile." , blue. lime..6.:ton.e. cmd Rif.,be.e. RftOUP li.me..6.:tol1e..6. The. 
bo.:t;tom on .:the. "S.:tcU:e. on Main.e." '!:Jha6-t -L6 jU.6t goin.o9 in;to B-L6bee. 
RJtouP lime..o.ton.e.6 nJtom a poJtphyJty Jtoc.b, thcd -L6 min.eJtaJ~ze.d (.:that-L6 
wheJte. the. pa.o.:t pJt00..uc.Uo n. c.arne. AJtom ). TheJt e. f\ofte., .:theJte. i.o a go 00.. 
c.haVLc.e. that lcUtR eJt OJte. bo Me..6 ewt at de.p.:th. (We. c..an. at le.a.6t maQe. 
rno n.e.y 0 VL :the. e.wUn.g "loweJt gJtade..6". ) 

M I rne.VttioVLe.ri. be.60JLe., I have. a .tax ,tie.n, on. the. San. Jual1 mil1e.. 

T omb.6.:to n.e. M-<,n.eJtai.. Re..6 eJtv e..6 

Th.L6 c..ompal1y -L6 il1 baVLQJtuptc..y an.d -L6 an. e.xc.e1.-te.n;t pOMibJ.A;t1j 
nOft U.6 .:to c.on..:tJtol 358 ul1paten;te.d min.in.g c.£aim.6 with. gold-.6Uve.Jt 
mil1eJtcLUza.:ti-ol1 an.d c.oppeJt po:teVttiai... The1Jt 500 t. p. d. pf.an;t c.ou1.d 
be. ~zed il1 paid by U.6 wah OUlt WhLte. HaLt pf.an;t. The. T. Min.eJtai.. 
Re..6 eJtve..6 pf.an;t -L6 about.two (2) mile..6 nfWm the. "Stcue. 0 6 MMf1e." min.e.. 
OUlt ele.c..:tJtof.ytic..-o u da.Uol1 pfWc..e..6.6 -<A .6Upe./tioJt to al1Y in. the. futftic..:t 
aJ1.d we. would have. .:the. on.i.y ope!tWl1g pf.an;t an.d could joint-ve.ntuJte. 
Oft tJte.at Ofte. 011 a "c..U.6;tom ba.oi.o". 

GJtac.e.-R.ol1Cll1za 

Thi.o PJtopeJt;ty -L6 n.e.M E.oc.apu1.e..6 an.d Mft. GJtace. c..on;tac..:te.d me. Jte.c.e.rr;tty 
and tpan.t.6 .:to maQe. a de.a1.. with "71 ML". 

, " 
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{I} a.yl1 e. {I} -<-Itt eJt1> 

"11 ML" hM 15 m-<-Ml1g UMm.6 ul1delt op.tiOI1 .{.11 al1d eVlOul1d the. 
Tomb.6tol1e ~tnict. He. hM g.{.vel1 u.6 much 6~ee t.{.me 6o~ $100 
pelt month. He,,[f., Veltlj helpfiu.l .to u.6 .{.11 cOVl.6oudeltil1g p~opeJt:ty 
al1d aM.a.l1g-<-l1g me.etil1g.6 60Jl. "71 M L" • The. value. 0 6 lUI., cta .. uM aJLe. 
fu C.uM e.d -<-11 E xh..i..bU V. 



E X H r B r T A 

Tomb~ton~ V~velopm~nt 



I 

INTROVUCTION 

TOMBSTONE VISTRICT 

The Tomb~tone mbung c1-iA.:tJUct ,u, -<-n the. Tomb~tone. H.u.t6, about 

21 mUe6 nM.thwe6t 06 Bi6be.e., and about 24 mUe6 .bou:the.cut 06 Be.n.bon, 

AM.zona. The maxhnum e1.e.vation 60IL thi6 Me.a i6 about 5300 6e.et above. 

~ e.a l e. v e1.. 

PROPERTIES EXAMINEV 

Twenty-thJr.ee (23) patente.d m-<-Mng c1.cU.m.b Welte. .b e..te.cte.d, mainly 

tho.be. wUh mine. dump~ .bu66ic.ie.vtt.ty lMge. in tonnage. to waJtJtan.t ILe.

handU.ng and rni.eUng them OIL thO.be. in an Me.a 06 ge.ologic.al inte.Jte6t. 

The. pate.nte.d ~Mng c1.aim.b e.valuate.d Me. tabui..ate.d -<-n TABLE 1. 

II 

SAMPLING PROCEVURE 

Bulk. l> ample6 Welte. tak.e.n 6ILom eac.h 06 the m-<-ne. dump.6 and ILeduc.ed 

in .bize nOlL cu.6ay. Weight 06 bulk. .6ample..6 Jtanged 6ILom 6i6ty (50) to' 

one hundJte.d (1 jO) ton.b eac.h. The .6ize and loc.ation 06 the. bulk. .bample..6 

Wah depende.nt on the. .bize 06 the. mine dump.b and the Mea 06 expe.cte.d 

in61ue.nc.e. Bulk. .bample..6 we.Jte c.oned and quaJl.telte.d Ming the. bac.k.hoe.

loade.Jt equipment untU they we.Jte ILeduc.ed in .bize. to about two (2) tOn.b, 

then they Welte. tJtuc.k.ed to a c.JtMhelt-c.onveyolL .bUe., c.JtU.bhe.d, c.oned and 

quaJl.te.Jted and MnaUy .bplli wUh a Jone..6 .bp.tUtelt to a Mnal weight 06 

about ten {1 0 I pound.b. It i6 be.Ueved that the 6inal .b ample..6 ll.e.pILe..6 e.nt 

velty c1.O.be1.y the c.ontent 06 the dump.b .bampled, at le.cut to within the Mea 

06 in6£.uenc.e. The tonnage c.alc.ulated 60IL the dump.b tak.e thi6 into c.on-

.b ide.Jtatio n. 

The method Ul>ed to obtain and pILepMe .6ample..6 60IL ah.6ay Wah de.c.ided 

upon in c.o.t.tabo~on wUh VIL. W~Md C. Lac.y, PIL06e..6.60IL and Head 06 

- 1-



.the Mining and Geologic.al. Engin.eeJUng V epa.M:men.-t, College 06 Mine6, 

UYJ.iveJL6.ity 06 AtUzona., TUC6on, A!Uzona. 

III 

ASSAY RESULTS 

Sampleo 601t a.6.6ay WeJte. .6e.ni to Hawle.y and Hawle.y, M-6aye.M and 

Che.mb.,.t6, TUC6on, A1Uzona, to be. M.6ayed 60ft gold, .6UveJt, lead, c.oppeJt 

and in many C.M eo 60ft zinc.., molybde.num and a 6 ew 60ft mangane6 e.. The. 

M.6ay valUe6 Me. tabulate.d in TABLE 11. 

Copie6 06 the. ouginal. M.6 ay fte.6u£.t6 6Jtom Hawle.y Me. included in 

APPENDIX 1. 06 thi.6 fte.poltt. 

MUhme.tic.al. ave.ftage.6 60ft gftade.6 06 ali .the. mine dump.6 .6ample.d 

Me. M 60UoW.6: gold, 0.018 oz./.ton; .6..tlveJt, 1.86 oz./.ton; le.ad, 

0.55%; c..oppeJt, 0.07%, 60ft 28 .6ample.6; zinc., 0.76% 60ft 11 .6a.mple6; 

molybde.num, 0.004%, 60ft 20 .6a.mple6; and mangane.6e., 4.56%, 60ft 5 .6ample.6. 

The.6 e. ave.Jta.ge6 Me. in..teJte6ung M the.y .6omewha.t indic.ate. .the. gftade. 

06 the. m..trteJta.Uze.d mateJtia.l c.oY/..6ideJte.d WMte. dUJting c.e.Jt.tMn active. 

peJUod.6 06 m-<-ning in. thi.6 di.6tJtic..t. Howe.veJt,.it .6hould be. me.n.t,,[one.d 

that many a 6 .the. m-<-ne. dump.6 have. be.e.n .6 ele.ctively fteJ.AJofti<.e.d and the. 

c..onc..e.n.tJta.te. .6hipped to .6me.UeM. Ac..tua.U.y, the.6e ave.Jta.ge6 .6hould be. 

c..oY/..6J.deJte.d M mJ.nimum.6. 

In C.On.tJtM.t .to .the6e. minimum val.ue6, peJl.U.6al 06 the. "Ofte Shipping 

Re.c.oftd.6, 6ltom ApJtil 3, 1920 to Fe.bJtuMlj 28, 1.923", gJta.te.6ully 6u.Jtrr.i.6he.d 

by Mit. Pete. GJ.ac.omJ. 06 Tomb.6tone., a c..opy 06 whic..h i.6 J.nc..luded in 

APPENDIX 11 06 thi.6 Itepol!;t, indic.a..te. what WM c.oY/..6J.deJted Olte. gJta.de. 

dwUng tlU.o pe.Jtiod and the. Mlihme.tic..al. aveJtageo 06 gJta.de. and tonnage. 

60ft .6ele.cte.d mJ.n.e.6 Me. tabulate.d J.n TABLE 111. 

-2 -



IV 

TONNAGE AND METAL CONTENT OF MINE VUMPS 

The. .6e1.e.c:te.d mtne. dump.6 WeJLe. .6Wtve.ye.d and the»c. JLe..6Pe.c:Uve. tonnage..6 

c.al.c.ulate.d. The. total. tonnage. c.al.c.ulate.d nOJL the. .twe.n.:ty-thJLe.e. m.ine. dump.6 

.6ample.d WM 524,900 tOYl..6, and aJl.e. c.oYl..6.ideJLe.d ae.e.Wta:te. to ±10%. ThAA 

tonnage. e.xc.lude..6 dump mateJLial. wh-ie.h WM e.oYl..6.ideJLe.d Wa.6te. and dump 

matvUal. o!Lt6.ide. 0 n the. aJl.e.a on .6 ampUng .innlue.ne.e.. Ac.e.e..6.6 to e.eJL:ta-in 

aJl.e.a.6 06 laJLgeJL dump.6, that WeJLe. not .6ample.d, and to .i.6olate.d .6maUeJL 

m.ine. dump.6 would c.oYl..6.ideJLably inc.JLe.a.6e. the. total. tonnage., howe.veJL, OOIL 

thAA 6e.a.6.ibilUy .6tudy, the. adcUtional. e.xpe.n..6 e. d-id not .6 e.em j u..6:UMe.d. 

A val.ue. 00 17.5 e.ub.ie. oe.d pe.IL ton Wa.6 u..6e.d.in e.al.e.ula:Ung the. tonnage..6 

00 the. mine. dump.6. ThAA val.ue. Wa.6 deteJLm.ine.d anteJL wugh-ing known 

volume..6 0 n aVeJLage. .6.ize. di..6:tJL.ibu.:Uon dump matwal.. 

The. to nnag e..6 e.al.e.ulate.d and the. metal. e.o n.:te.n.:t 06 the. m.ine. dump.6 

.6 ample.d aJl.e. tabulate.d .in TABLE IV. 

V 

ECONOMIC CONSIVERATIONS 

An attempt to plae.e. doUaJl. val.ue. to the. mine. dump matwal. 

ge.neJLate.d · the. 60Uowing data: 

1. Welghte.d aveJia.ge..6 60JL gILade. 06 aU the. m.ine. dump.6 .6limple.d 

WeJLe.: gold, 0.021 oz./t on; .6,{,lVeJL, 1.36 oz./ton; and le.ad, 

10.9 l b./ton.Wughte.d aVeJLag e..6 60JL gJLade. 06 e.oppeJL, z.inc., 

molybde.num an.d mangane..6 e. , ba.6 e.d 01'1. avmable. a.6.6 ay.6 WeJLe.: 

c.oppeJL, 7.19lb./ton, nOJL 338, 300 ton,o; z.in.e., 2.41 lb./ton, 

nOJL 108,600 tOn..6; molybde.num, 0.099 lb./ton, nOJL 326,700 tOYl..6; 

and mangane..6e., 48.9 lb./ton, 60IL 14 . 500 tOn..6. 

2. Metal. e.on.:te.n.:t 06 m.ine. dump.6 .6ample.d: gold, 10,975 oz.; .6,{,lveJL, 

775,500 oz.; le.ad, 5,707,320 lb.; e.oppeJL 461,780 lb., ba.6e.d 
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on 388,300 tOn6; z~nc, 261,134 lb., ba6ed on 108,600 tOn6; 

molybdenum, 31,346 lb., ba6ed on 326,700 tOn6; and mangan~e, 

708,340 lb., ba6ed on 14,500 tOn6. Metal content on copp~, 

z..<-nc, molybdenum and mangan~e Wa6 ba.oed on tonnag~ cov~ed 

. by ava..Uable a6-baJj.6. Bec.au6 e gold and /Jilv~ w~e the meta1.6 

On plUme impolLtance in the 6ea6ibilUy /Jtudy, the othVL metah, 

w~e a6.6ayed to a6/J,(J.,i"<-n deteJlm"<-Mng thw fubtibu,Uon and 

theJA impolLtance. noJt ..[nclu.6..[on ..[n metaLtu.Jtg..[cal t~ting :to 

develop an econam..<-caU.y 6ea6"<-ble 6low-bheet noJt theJA ex.iJtaction. 

3. A-b/Ju.m..[ng 90% ex.iJtaction 60Jt :the gold and 85% extJtaction 60Jt :the. 

-bilvVL content 06 :the. dump/J, at :the 60Uow..[ng maJtket pJt..[ce. 

On $90.00/oz. noJt gold and $2.41/oz. noJt /JilveA, g..[v~ :the 

Jte.covVLable. doUaJt value. on $888,975 noJt gold, and $1,464,678 

noJt /Jilv~, oJt a gJtO/J/J 06 $2,354,677; :th..[J., gJtO-b/J exclud~ 

lead, z..<-nc, copp~, molybdenum and mangan~e. The exclu.-b..<-on 

06 :th~e element-b ..[n :th..[J., e.conom..[c e.valua:tion ,(J., ju.-btiMed until 

laboJtatoJty :t~ting ..[nd..[cat~ :the. n ea6..[bilUy 0 n extJtacting . 

:them. HowevVL, :theJA PJt~ence ..[!J ce!L:ta..[nly ,6..[gM6..{cant ..[n :the 

ov~ evafua:tion CL6 :they have. po:te.ntial doUaJt value. 

4. An e.-6timate nOJt hancl.Li.ng and :tJtea:tment CO/JU would be. abou.:t 

$2.75 p~ :ton, ..<-n a 200 TPV p.£lo:t pJtoduction :type plant oJt 

appJtoxhna:tely $1,444,000, leav..[ng a net gJtO/J/J on $910,677. 

5. AMu.m..[ng :the pilo:t plwducUon plant would co/J:t appMxhna:tely 

$250,000 noJt a 200 TPV opeJta:tion, one. would Jteal,(ze a Mce 

pMnil nJtom an opeJta:tion 06 :th..[J., :type, and :the. advan:tag~ 

deJt.£ved would be meaMng6ul. Advantag~ would be :the 6amiliaJldy 

w..[:th oJte tJte.a:tment chaJtac:t~tiC-6, Jt~u.lting ..[n Jte6..[nement 06 

:the. 6low/Jheet, wMch 06 couM e would have :to be developed by 
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£abo4ato~y ~ehting, whieh would inctud~ ali ~h~ ~~eovenabl~ 

vai.ueh in ~h~ m,[n~ dump mateJLiat. Th~ ~~eovenabl~ doUaJt 

vai.u~ 06 l~ad eould b~ appltoxhnatdy $1'l.0, 000, ba.6~d on a l~ad 

p4ie~ 00 $0.14/lb., and ~h~ eopp~, zine, molybd~nwn and manganeh~ 

would aJ..60 ~nhane~ ~h~ It~eov~abl~ doUaJt vaiu~ ~hat eould b~ 

~xp~c.ted tSltom .tJteating ~e min~ dump matvUai. 

Th~ d~cM,[on ~o eOn6'[d~ eOn6.:tJz.uruon 06 a pUo~ p~oduruon pta.u: 

.6hould be ba.6~d on ~he tSoUowing ~vUa: 

1. An aetiv~ ~xplo~on p~og~, ~o d~~in~ io po~~~ai op~n 
pa ~yp~ mining .6aeh ew~ in ~w aJt~a, and ~h~ o~~ ~eh~Veh 

~hat eould b~ exp~c.ted. 

2. Th~ . d~vdoy.:m~.u: on an ~n6~etiv~ nlow.6h~u, by labo4ato~y 

~ehting, ~o ~eo nomiea.U.y ~x.tJtac.t ali o~ mo.6~ 0 6 th~ vai.uabl~ 

mdai.6 in ~h~ min~ dump.6 and/ o~ develop~d o~~. 

VI 

OPEN PIT MINING POTENTIAL 

VuMng the 6idd wo~k 06 tw 6 ~a.6ibUUy .6tudy, potential a p~n 

pa ~yp~ mining .6aeh w~~ und~ eOn,6id~aUon. On~ 06 th~ aJt~a.6 whieh 

app~aJt~d ~o WaMa.u: nMth~ eo~id~ation i.6 that aJt~a 06 Tomb.6ton~ Ba.6in 

whieh eo.u:aiM th~ Silv~ Th~~ad, T~anquUUy, H~ad c~.u:~, Con:t~ntion, 

Emp~~, Toughnu:t., and Weht Sid~ m,[n~, and anoth~ aJt~a would b~ .th~ 

Lueky CUM-H~ehd Zon~. 

In the 6~t aJt~a, it i.6 ~~po4t~d by B.S. Bu;tl~~, E.V. W~on~ and 

C. A. Ra.6o~, in th~ "G~ology and O~~ V~po.6W 06 th~ Tomb.6tone Vi.6W&, 

Atvi.zona," that th~ o~e oeeuM (1) in :th~ 6aulted .6~gm~nU 06 th~ dik~, 

(2) in b~~eeiat~d ooojJ;Jall zon~ 06 th~~ .6~gm~nU, and (3) in Um~:ton~ 

b ~dJ.J 0 6 th ~ .6 hai~ .6 ~q u ~ne~ . 

FMm ~h~ .6am~ ~~6~~ne~, :th~ .6~eond aJt~a 06 i.u:~~:t, th~ Lueky 

. CU.6.6-HeMehd Zon~ ha.6 th~ 60Uowin9 .6tat~e.u:: that th~ o~~ dep0.6w 
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-tn and a6.6ouated wUh the Luc.ky CUM 6a.uU zone Me 06 tlvtee type.6 -

VUn6 -tn the Luc.ky CLL6-6 6a.uU, VUn6 -tn the noJLthea6t 6-L.6.6WL~, a.nd 

time.6tone ILeplac.emen:t depo.6w a6.6ouated wUh the noJLthea6t 6-L.6.6u.JLe.6. 

M-Lning .{.n both Mea6 06 .{.rt:teILe.6t Wah developed to the .6WL6ac.e. 

The.6e. Me.a6 .6hould Onne.JL exc.e1i.en:t .:tMgW, nOlL a de.:taUed evaluat-Lon 

by geolog-tc.al, geophY.6-tc.al, ~ng and c.ompu..:teIL .:tec.hrt-Lque.6. 

V11 

METALLURGICAL CONSIVERATIONS 

The pJUme me:t~ c.on6'{'deILed .{.n :th-L.6 ll.epoJL:t Me. gold and .6«VeIL 

wh-Lc.h c.ou1.d be bene.6,[uated by U6-tng .:the c.yart-Ldat-Lon me.:thod. Conc.e.JLn b.. 

expILe.6.6 ed by .6 ome a6 .:to .:the e.xpec..:ted ILec.ove.JLY 0 n .6«Ve.JL 6ILom mangart-i.6 e.JLOU.6 

0ll.e.6. Th,-W c.ou1.d pILe.6en:t a pILoble.m -tn dump mate.JL,[al 06 h-Lgh mangane.6e. 

c.on:ten:t. HoweveIL, mo.6.:t on .:the dump.6 .6ampled appeaIL' .:to be no.:t .:too h-Lgh 

-tn mangarte.6e c.on:ten:t. 

Two pll.oc.e.6.6e.6 wh-Lc.h have been developed to .:tJLeat .6«VeIL OILe.6 h-Lgh 

-tn mangane.6e Me the CMon Pll.oc.e.6.6 and the Mc.ClU6ky Pll.oc.e.6.6. The 

CMon Pll.oc.e.6.6 u..:t,[UZe.6 a Ma6.:t -tn a Il.e.duung atmo.6pheILe,. .:the h-LgheIL 

mangane.6 e oude.6 Me Il.educ.ed .:to manganoU6 oude.6 wh-Lc.h Jte.nde.JL .:the.m 

amenable .:to c.yart-Ldwon. LaboJtatoJty .:te.6U 60Uowed by plan:t-.6c.ale. 

.:te.6u ng gave .:the noUow-tng Jte.6u.lU: V-Lltec..:t c.yart-Ldat-Lon 06 oJte c.ort:ta-trU.ng 

2-10% Mn0 2 gave 50% ex.:tJLac..:t,[on 06 .:the .6«VeIL, .:the CaILOn PJtoc.e..6.6 ex

tltac..:ted 92% 06 .:the gold ,and 90% 06 .:the .6,[lve.JL. The Mc.ClU6ky Pll.oc.e.6.6 

. u..:t,[UZe.6 a .6ulphWL Moude. .:tJLeatmen:t wh-Lc.h db...6olve..6 .:the mangane.6e 

m-tne.JLw wh-Lc.h aILe .:then PJteupUa.:te.d by a time e.mu.l.6-ton and oUMzed .:to 

.:the mangaMc. .6.:ta.:te by ae.JLwon. I n .:th,-W .6.:ta.:te. .:the mangane.6e no longe.JL 

a66ec..u .:the ex.:tJLac..:t,[on 06 .6«Ve.JL by c.yart-Ldwon. 

To 6ully exploU .:the po.:tential doUaJr. value 06 .:the T omb.6.:to ne oJte.6, 

a c.ompJtehen6-tve laboJtatoJty .:te.6Ung pJtoglLam ,[,6 Il.ec.ommended. The te.6Ung 
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plWgJtam .6houi..d btc1.ude M-o:ta:UoY/. :te.6~, pJte.6.6uJte lea.c.hiY/.g :te.6U, :to 

.6olubilize :the ba..6e me:ta.l.6 pJte.6en:t a.Y/.d po.6.6-Lbly e66ect :theJA exbtact-i..oY/., 

and Uqu-i..d -LoY/. exc.ha.Y/.ge 60Jt upgJta.d-i..ng a.Y/.d .6epa.Jta:UoY/.. New c.hem-Lc.a.i 

exbz.a.c.UoY/. :tec.hn-i..que.6 .6houi..d de6-LnUely be exploJted. 
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NAME OF MINE 

TABLE I. PATENTEV MINING CLAIMS EXAMINEV 

. LOCATION 

Bob I n.geJL6oU 

Bun.ke.Jt Hill 

Comet 

Co Men.tio n. 
Li;ttt'e Joe Shant 
Pump Shant 
Main. WOILk..[n.g~ Shant 

EmeJta.ld 

Emp..[Jte 

GILan.d Cen.tJta.t 

Luc.ky CM.6 

Old Gua.Jtd 

OILego n. 

PILompte.Jt 

RlLW.eA n.ake 

San. P edJto 

Save.Jt Plume 

Sa v e.Jt T hJtead 

Toughn.ut 

TILan.quiLUy 

WeAt Side 

Sec. . ll, T 20 S, R 22 E 

Sec. .11, T 20 S, R 22 E 

Sec. 14, T 20 S, R 22 E 

Sec. 23, T 20 S, R 22 E 

Sec. 11, 12 & 14, T 20 S, R 22 E 

Sec. 11, T 20 S, R 22 E 

Sec. 14 & 23, T 20 S, R 22 E 

Sec. 11 & 12, T 20 S, R 22 E 

Sec. 9, T 20 S, R 22 E 

Sec. 14, T 20 S, R 22 E 

Sec. 11, T 20 S, R 22 E 

Sec. 11 & 14, T 20 S, R 22 E 

Sec. 11, T 20 S, R 22 E 

Sec. 14, T 20 S, R 22 E 

Sec. 14, T 20 S, R 22 E 

Sec. 14, T 20 S, R 22 E 

Sec. 8, T 20 S, R 22 E 

Sec. 14 & 23, T 20 S, R 22 E 

Sec. 11 & 12, T 20 S, R 22 E 

Sec. 11, T 20 S, R 22 E 

Sec. 11 & 12, T 20 S, R 22 E 

Sec. 11, T 20 S, R 22 E 
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SAMPLE NO. ANV Gold . S-<-tVeJL 
NAME OF MINE . () i. ~ IT 6z./T 

B.1. #1 (Bob IngeJL6oU) 0.005 1. 08 
BS # 1 (Bo.6.6) 0.037 2.39 
B.H. #1 (BunkeJL H-<-ll) '0.030 3.59 
B.H. #2 (BunkeJL Hill) 0.007 3.10 
CMT # 1 (Coma) O. OJ 5 0.91 
L. J.# 1 (Contewon) 0.017 .1.07 
CONT # 1 (Contewon) 0.022 1. 06 
CONT #2 (Contewon) 0.010 0.77 
CONT #3 (Contewon) 0.027 1.. 33 
VF #1 (Ve6enc.e) O. 0.1 0 1. 25 
EMER #1 (Em~d) 0.020 1. 59 
EMER #2 (Em~d) 0.020 2. 10 
EMER #3 (Em~d) 0.010 0.90 
EMP # 1 ( Empbte ) 0.080 1. 90 
F. C. # 1 (FlLee Co-<-n.age) 0.005 0.95 
G.C. #IW (GlLand Centltal) 0.010 0.22 
G.C. #2 (Gltand Centltal) 0.010 0.97 
HER # 1 ( H eJL6 c.he.i) 0.015 3.47 
L.C. #1 (Luc.ky CuJ.>J.» 0.040 2.98 
O.G. #1 (O.td Gualtd) 0.015 1. 34 
ORE # 1 (OlLegon) 0.005 5.52 
ORE #2 (OlLegon) 0.002 3.27 
PRMT #1 (PlLompteJL) 0.005 3.63 
RTLS # 1 (Rattle.6nake) 0.005 2.33 
S.P. #7 (San. PedJto) 0.005 4.48 
SLP # 1 (SilVeJL Plume) 0.002 0.45 
S. T. # 1 (SilveJL Th.tr.e.ad) 0.025 1. 33 
SET # 1 (SulphUlta) 0.022 0.66 
TN # 1 (Toughnu.t) 0.015 0.87 
TN #2 (Toughnu.t) 0.005 0.36 
TR # 1 (T Jtanq uLU;ty) 0.060 3.22 
TR #2 (TJtan.q~y) 0.022 0.85 
W.S. #1 (We.6t S-<-de) 0.012 1. 36 

ARITHMETICAL AVERAGE 0.018 1. 86 

TABLE II . 

Lea.d . = ,. " COPPeJL ~~- Z-<-nc. 
·.tb./T· · lb./T . lb. IT 

6.4 0.8 28.8 
9.2 1.8 9.0 

26.4 3.8 48.0 
24.0 36.6 
3.8 0.6 

10.0 0.2 8.0 
6.0 0.6 
4.2 
6.4 
7.8 0.6 24.2 

21. 8 3.0 
22.4 5.6 
7.6 1.2 

15.6 1.4 
0.5 0.2 0.2 
2.6 

23.8 0.2 3.2 
6.0 1.4 

20.8 1.4 15.2 
6.0 0.8 70.8 

14.2 2.8 
72.8 2.8 
16.0 
11.6 1.4 
5.4 2.2 
4.2 0.6 

13.0 0.6 
6.2 0.6 3.6 

10.0 1.0 
3.8 0.2 

19.8 1.8 
4.8 0.4 

11.8 1.0 

11. 1 1.4 11. 1 

.~. Moly 
. lb. IT 

0.02 

0.10 

0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.30 
0.02 

0.02 

0.02 

0.06 

O. 12 
0.10 
0.18 
0.04 
0.16 
0.04 
0.12 

0.07 

~>. - - Mang an eo e 
· lb./T 

;' 

/ 

,. 

8.6 

11.6 
.159.0 
139.0 
138.0 

91. 2 

I 
-.0 
I 



TABLE 111. ARITHMETICAL AVERAGES OF ORE SHIPMENTS 

APRIL 1920 THROUGH MARCH 1921 

NAME OF MINE . ·TONNAGE Gold,oz./T S.uveJt l oz. /T 

BunkeJt Hill 99.5 0.035 15.45 

EmeJtai.d 118.5 0.010 8.00 

GJutnd C entltai. 1,437.5 0.140 13.75 

Luc.k.y CU6.6 5,559.5 0.056 16.92 

Onegon 3,865.5 0.013 23.00 

PnompteJt 9,688.0 0.017 16.50 
"...- ~ 

.. " 
San PedJLo 431. 5 0.170 27.15 

APRIL 1920 THROUGH FEBRUARY 1923 

Contention 3,639.0 O. 198 13.57 
t 

Emp.uc.e 158.5 0.240 13. 48 

Head C enteJz. 1,138.0 0.200 14.50 
( Ye.Uow J acke.t) 

SUveJt T hJLea.d 4,738.0 0.270 25.47 
t 

Toughnut 5,203.0 O. 170 27.45 

TJutnqu.LU;ty 1 ,977 .5 0.320 22.46 

We..6t Side 1,237.5 0.560 38.58 
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TONNAGE Gold S).lveJt Le.ad Co pp eJt Zinc. Moly Mangane.6 e. 
SAMPLE NO. ± 10% Total oz. Tot d1. 0 z. T o.:tal lb . T6tallb. Total l b. Total l b. Total lb. 

B.1. # 1 JO,500 52 . 5 11 , 340 67,200 8, 400 426,800 210 
BS #7 3,400 125.8 4,624 31 , 280 6, 120 30,600 
B. H. # 1 15,300 459.0 54,927 403 , 920 58 , 140 734,400 1,530 
B.H. #2 10,500 13.5 32,550 252,000 384,300 
CMT #1 13,000 195.0 11,830 49,400 780 260 
L.J. #1 2,000 34.0 2,7AO 20,000 400 16,000 40 
CONT #1 11,800 259 . 6 12,508 70,800 7,080 236 
CaNT #2 97,700 917.0 75 , 229 410 , 340 
CaNT #3 16,300 440.1 21,679 94,320 
OF #1 24,200 242.0 30,250 188 , 760 14,520 585,640 
EMER #1 40,000 800.0 63,60 0 872 ,000 120,000 800 
EMER #2 1,600 32.0 3,360 35,840 8,960 32 
EMER #3 7,000 70.0 6,300 53,200 8, 400 140 
EMP #1 41,100 3,288.0 18,090 641,160 57,540 12,330 
F.C. #7 200 1.0 190 100 40 40 4 1.,720 
G.C. #lW 1 O~ 000 100.0 2,200 26,000 I ,..... 
G.C. #2 10,000 100 . 0 9,700 238,000 2,000 32,000 200 -I 
HER #1 6,800 102.0 23,596 40,800 9, 520 
L.C. #1 18,200 728.0 54,2 36 37 8,560 25 , 480 276,640 364 
O.G. #1 10,200 153.0 13,668 61,200 8,160 110,160 118,320 
ORE #1 1,000 5.0 5,520 14 ,200 2,800 159,000 
ORE #2 1,500 3.0 4,905 19,200 4,200 208,500 
PRMT #1 1,600 8.0 5,808 27,200 220,800 
RTLS #1 3,000 ts.O 6,990 252,000 4,200 
S . P. #1 1.500 1.5 6,720 8,100 3,300 90 
SLP #1 12,000 24.0 5,400 50,400 7,200 
S.T. #1 17,000 425.0 22,610 221,000 70,200 2,040 
SET #1 4,700 90.2 2,106 25,420 2,460 74,160 410 
TN #1 18,000 270.0 15,660 180,000 18,000 3,240 
TN #2 32,000 160.0 11,520 121,600 640 1,280 
TR #1 9,200 552.0 29,624 182,160 16,560 1,472 
TR #2 . 29,200 642.4 24,820 .140,160 11 , 680 1, 168 
W.S. #1 45,000 540 . 0 61,200 531,100 45,000 5,500 

524,900 10,914.6 715,500 5,707,320 461,780 261,134 31,346 708,340 
(3 88,300T) (1 .08,600T) (326,700T) (14,500T) 

TOTALS BASED ON ABOVE TONNAGES 
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I N DUCED POLARIZAT ION AND RESISTIVITY SU RVEY 
COMPOSITE OF CA B AND AUSTRAL SURVEYS 

TOMBSTONE AREA, COCHISE COUNTY. ARIZONA 
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FEL.IX K. DURAZO 

WIL WRIGHT 
ARIZONA R£G. NO. D87D 

Austral Oil Company 
2700 Hwnble :Building 
Houston, Texas · 

SAMPL.E 
NUMBER 

GOL.D 
OZ." 

· /17 f ,,:, £' 
statt.Main' Nil 

II 8 
Stateofil>;3.i. Co 

I 
SIL.VER 
OZ." 

4·54 

(course: Nil . 4.94 

" , . 

~ 8.00 CHARGE _______ . ____ ~ __ 

. -. 
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FELIX K. DURAZO 

-- WIL WRIGHT 
ARIZONA REG. NO. G8711 

Austral Oil Compap~ 
2700 Hum:.:.le }Ju:iilding 
Ilous ton, rrcxas ' 

SAMPLE 
'NUMBER 

L:/ 

19~--NO. / 

GO~D 

oz.' 

30 s,/ , Nil 

50 VI , I 
,,433 L: / 
105 }I'd ' Nil 

" 60 s I l-fil 

175:m';)OH j Nil 

).95L
./ I 

76 S Nil 

105 NO , I I Nil 

5.61... 136KO' / Nil 

, 356L 100 wrJ
1

, INil' , 

· 13QQ~- / ' 

I
, 77HD. 4 Hil Itil , 

, ~!,-30S J I • 003 

, II ,.~_~.~L 35 , Nu' JUil 
, 480L ' , -, 

lb4S 11 71:1 . Nil 

" . 

SILVER 
oz. ~ , 

.06 

3.00 

.34 

2.34 

5·24 
.62 

, 7.26 

8.66 

9.28 

1·52 

8.12 

21.06 ' , 

. 6.32 

Trace , 

.;' 

~: . 

. , 

REGISTERED ASSAYEAS 

P.O. BOX ; 7517 

TUCSON, ARI ZONA 85713 

, , 
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LEAD 
'.,. 

, 'COPPER 
'% 

6 ~-U~O-'-D 

Inc. 
_. I 
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.710 E. EVANS BLVD. " 

PHONE 602-294-5811 , 

JOB II 002740 

e:c ;(:;X=60 
R EIVED .. _ , ___ , 

, REPORTED ___ , 3-7:-i/~ 

ZINC 
% 

: 

• f :' , 

I 

. , 

, I , 

I 
I 

- . 

. ... . .... 

. :: 

. :. ,. 

.. ~ . . 

I 
I 
I 
I 
I 

I 
I 

r 

! , 

" , 

.1 

I 

t
"

I
' 

A\-.:~ .. ~ 

... 
• ... s... .. 



-~ . 

. . , 

, . 
'. ' 

~ ' . ~p 

" '(,!' . 

n l · l. 
';" !" 

. " " 
'" ", 

"\" 

I-- (., v v' I " ' .. , '- '/ " , ,,, 1" ('-' 

flofi2e/ 'h~O'cls 

'~7---~'-'----------------~---------- _ .. _--_. __ ._----_ .... - - .. - --.--.-. --.--:-..... -~- " 

. ___ ._~ __ .r_$ __ ~: - '--,--- .( ~-.4---·_~~~c~1 fJ_1L~j"Ue.,,-d ' 

i -tf· 7 q" \.--_. __ _ . __ L _ __ _ 

~---.---.-': --.---'- - '--. - '-. ._ . __ ._-----

L~. __ ~.L/2fL~ ___ ~_:::~ _ _ __(.~._~_ .~'. ___ 1/_ . . f1..1:._"t: __ 1:1 L __ . __ .. _ .. b'e.licC .. __ 

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

, 
I 
J _ ____ . • ____ _ . _ .• r~ ._ _-'-__ 

1 11"10./ '" 
~----.. --- .. _----_._._--_. 

' 1 . . . 

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

8 t ~f 'I ._JtL.N_.~Ls.rzHj_. _____ .. _._ .. __ . ---.---- --:-. - .. -.--- -- I '. 
\ . 

' . j-----_ ..... _._--_ .. _- _._._ --' ----- _ ... _ .. _-- --- ,-------- ---_.- .---_._- _ .. -

.\-___ ~~_!_~!_~ ___ ~~ ______ --.--2 .. --.. 0 ---.--'-/----$ .. -$~'_:de . (i--.-'.·:v-j .(J- ==?. _'2 
! - ---_ ._---- -_ . . _._ ... . _-- ------------- ---- -- _ .. _ ... . _ .• - _. _._ ._---'------._._ -- -._-------_._------

t\ •• " _ . .... _ •• _ _ ____ _ • __ • _____ ••• • _. __ 
· l_~..:.______ , . , 

; _~=!f/ t?_i: _____ .: '::"·~ · _ ___ ~. __ 4~: .. O -.. ---'~ ___ ji.~JJ._ 1-0~ .. - ~e~/':~L----:- -
. I . 

I 

!---=----.- ---- - --;r--. ._------- -_._-- .. :......-----------. ---_. __ . -.. --- -- -- '-- - '. ' -- . -;--

f_ !t- L!?--2--_-, __ _ 
! 
;----------

1 #//0 i --
! ,--

. ' 

=11-.. /'L 1'---~ ___ ___L_/___=:3, 0. __ 11 
I • I' .i 

i'--~ ______ _'__ ____ ___:_----__ --- - --------__ - -- ------ - - ---- -

,-#"---,-1'-1/~8~' __ =~ ___ 4--L..._·_O_11 l~ It> 7 # ~_-'-_ll~/~ _ 
I 

;.~ ... . . -- . ... 1T'~~ . .~ -rn,"? . .. . .. . --:t ~ 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
P. O. Box 50106, 1700 W. Grant Rd., Tucson, Arizona 85703 

SAMPLE IDENTIFICATION 

#1 

# 2 

T~Sierra Minerals 
4741 East Sunrise Drive 
Tucson, Arizona 85718 

ACCT.: 

SIERRA MINERALS 

GOLD SILVER I LEAD 

pz/ton oz/ton 

f 0.005224.95 

k 0.005 146.80 

REMARKS: 

CERTIFICATE OF 
ANALYSIS 

ZINC COPPER MO 

Mn % 

0.011 

0.009 

I~:;~~\ 
. ;L'" -, 

CERTIFIED BY:',-i~ 4 .... '~.:.:.y; .?-" il\ .l ~0/· 
~ .. /" ... . , ' .) , . .. ..,..., ' '/ 1,.,-. \ G.-,.. · -· , ·_"Y - ..Jo .. '': ~·.'A-;". ~ 

~, . '".- ./ (" ~ .:~. r .. . '--

Single determi nat ion \\ \<~,. CH.~RGE~~ ' 
\ \ ~<~~;:nt,d ./;;'/ .;/ 
"Z~~;;;'':':~fii:RArl6~ $ 

~~::~~i~fusls $ I DATE ~/~8/73 I DAT3/sih I tuc 346954 

"-
'.~. 

1.80 
14.00 

Is 15.80 
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,(1 A':'~N[)/;!. 
.~ ...... - ....... = --

) , 

Plw.r_I::._C_T_C....;T __ -lL.. 

FOR 

/\USTR,\L OIL CCA'tPI\N'l 

,rQ'.mSTONE, /\RIZO;'M 

July, 22, 1968 

S'lr.-!r-IA RV 

c" , I 
, r " 
;,';) 

Preliminary work ' only has been done. Due to misunderstanding no 

further work was carried on until Mr. Carouso c.me in during the 

first \~ek in July and indicated the urgency. S i nce then additional 

work hus been done, the results of ",hich are not all availabAe. 

Cyanide assays of prl!gnant liquor, obtt\ined at a custom a9say office 

failed to check expected results within credibility figures. 

PROCEDURE 

A large saClple of ore (over a thousand' pounds) from tile TOllbstone, 

Arizona "rc a was delivere,d to r1EICON I.A /101MTORY by t he J\us t r :.!ll 

Oil Comp any. This Wi'l S thorouqhly mixed bV coniWJ se v'~r.dJ. time s 

af te r wh ich conino a n d qU i.'Utl.' r illC) c(')n t :tnued unt l l t\ f;rua.ll cnou J'h 

s.:uaple was rlchieved .for sc ree n :lnalysi~ and <\n al11 t1ot portion 

loxhoad assay_ 



.: 

\\'(:J1~ • .3. .~~ s A..X 02 D~g~ 
No. SCREEN % .....0.~ _ . .!~::L_ 

525 1.0.50 29.73 0. 008 3. 18 

526 0.742 10.10 0. 010 3. 21 

I 

527 0.525 9.52 0.006 2.31 

528 0.371 8.08 0.008 2.35 

529 3 MESH 6.20 0.005 1.94 

530 4 It 5.11 0. 004 2.18 

531 6 " 4.30 0.004 

532 10" 4.87 0. 0 04 3 . 84 

533 20" 5.26 0. 0 03 2.10 

534 35" 4.35 0. 0 00 4.53 

1.71 0. 0 05 6.28 

536 65 " 2.49 0.005 6.02 

537 100 " 1.36 0.004 6 .27 

536 200" 3.69 0. 01 0 4 . 8 3 

539 -200" 3.23 0.01.0 2. 59 

Calculate d 50 ~Qon He a d 

Actua l Ass ay of Scre~n Feed 

UN ITS 

o. oo?<l. 

0. 0 0 10 

0.0006 

0.0006 

0.0003 

0.0002 

0.0002 

0.0002 

0.0002 

0.0003 

0.0001 

0.0001 

0.0001 

0.0004 

o . ooo~_ 

0 .007 

O.OJ.O 

Page 2 

O.9rlS J5 

0 . 324 15 

0 . 220 9 

0.190 . 8 

0 ,, 120 4 

0 .1 11 3 

3 

3 

0 .. 115 3 

4 

0 . 107 1 

0 . 150 1 

0 . 085 1 

0. 1. 78 6 

0.084 4 

2.82 

Gincc the silve r distribution follows tho fraction we ight~ very 

clos el.y . 

29 .8 

l Q.3 

6.0 

3.8 

3 .5 

4 .9 

5 .9 

3 .6 

6.2 

3.4 

4 . 7 

2 . 7 

5.6 

2.7 

I .. 
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,'Ihrf!o alkalinity checks wore made to dHto rmirH) if acid 9~n~ratlnCJ 

minerals w'oro in evide nce. 

TEST No.1 

200 grams of ore - minus 9 mesh 

200 ml of wate r 

Rolled for 1 hour Final pH 6.0 

or· 

TEST No.2 

Same as above but with the addition·of 

2 grams CaO. Final pH 11.2 

TEST No.3 

Same as above but with tho addition 

of 1 gram of CaO and rolled for 

20 hours. 1"inal pH 11.0 

It appc <\rs that once 5u -(ficien t l.ime hi\s been" adde d to Xi'.:i 5'1 

the pH 5ubst ~\O t ially on the alk <:i. l ,uH! sidr..! t hcx."c is litt l e 

dcgrada .. tion. Apparcntly 'I; h oro i\l' -0 not many 51.11 fide s av ailab l e 

for creating acid. 
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Addition"l tests, N05. I,\, th rough 9 were ctJIllplc t e d t o dwt '0 1'tn ~ n Q 

tho protective alk~linity as f o llows : 

400 gram s of ore ... c ilc h cha :l("q ,, ~ 

0.645 grams of 77 .5~b availi\ble CaO ( equal to 0.5 

grams on a 100% basis) 

1000 ml of water 

LIr<1E - _ .. _----
TINF. ON MESH OF T IT IV\! ION OF' -_._--_._---
ROLLS (llns. t ORE FIN/\ L LIQUOr{, _ 

4 1 .. 10 0. 0050% Ca9 

5 2 -10 0.Of) 6Cfb " 
.... -.. 

6 3 -10 0.0055% " .' 

'7 4 -10 0.0050% " 

8 1 -100 0.00 30% " 
9 4 -100 0.0030% 

. ,. 

The £ina1 liquor was ti t X"atod with 0.1 N Ha"l03 • 

'!-

c;.\pabilit ies. 

Nake-up of ench ch;u:ge .15 f o llow ::; ( d l f f -oring onl y :tn s c.reen si.ze): 

1\<) 2.02 

!jOO m 1 ( )f ",ate X" 
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5 grams eaa 

1.885 grams NaCN (KeN (~q\.dv .. \lcnt to O.5~b) 

All were roll~~d for 20 hO\\l's c:md tailing a s s ayed. 

SN>iPLE 100 % MINUS . 
. ~ SCRE.EN NESH Au Ag % RECOVERY 

, 603 9 Nil 0 . 73 74.l~ 

604 20 " 0.64- 77.31 
-, 

605 35 " 0.60 76.73 -> 

606 48 It 0.52 81.57 

No further gold ass<\ys will be obtained since obviously 100 % 

recovery of the gold 1s evidenced. 

It could well 00 that .f i ner g I' incts might be even more easi.ly 

leached however in reduc in9 t o all minus 46 mesh in a mill a lot of 

very fine ~aterial would be c l"eated. In this test the samples 

W'ere screened before eac h add i tional pass through the pulverizer 

(loose pla.tes) so not to o muc h :i.n f i ne !; ilbove t ho next sma,lIer 

~ 

mesh 5C recn could b€ c l 'c <\t'!d .. 

Cyanicl(~ consu:apt i..on i!; not kn (Jwn at 'ch i 3 . po i.nt r. i nce th~ ilSS rty 

result s were not c :n ::-r1.i.. b le. T } ) ( ~ :,(! wi ll bn I'O l:'u n . 

\':e will fabx' lcate serne l,l boT,ytory ::; izc tanks for countex'--c urrcnt 

J 



• 
" 

::j , ' ~ 

Page 6 

lc ;" chiog (prob"bly of the p."\chuc" type) ,"\no pt'occed wit h tank 

type leaching as soon "5 poss ible. 

We are nearly set up to do our O \\Tl a ss "ying o f Cyanidn a nd aV i\ :i.l-

able lime. Since this C\ppcars to b8 sauething 't he assay offices 

are not readily able to slot into their line-up, quite probably 

w'O can do a better job. 

PA/vi 

Phil Allen, Directo r 
METCON l~boratory 
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MINING PROPERTIES IN WHICH WAYNE WINTERS IS INTERESTED: 

TOMBSTONE DISTRICT--Solely owned by Winters. 

Wheel--Developed to the point where production could be started from .-

underground on a small scale within five shifts. 
! 

attling Boy--Ore developed for surface mining where production could begin 

on the first shift. 

Wauban--Minerals only. Can be reached eventually by drifting underground 

from Side Wheel shaft. Some anomo1ies (IP) on ridge. 

Hugenot--Unprospected in recent yearsf~ 

Honeycomb--An old working. Some ore showing in 250-foot inclined shaft. 

Needs thorough prospecting. 

Nicho1as--An old operation currently undergoing additional exploration. Appe c ~ 

to be an excellent prospect. 

TOMBSTONE DISTRICT--Properties in which Winters has an interest. 

Sultana patented claim--Owns 10 pereent of the mineral rights. A 

possible prospect. Did produce a little lead carbonates in the early da:;, , 

Blue Top Group--Five unpatented claims in Section 15. Associates on these. 

Black Beauty C1aim-~Small fraction that adjoins the Wauban on the east. 

Associates on this. 

HARTFORD DISTRICT--Solely owned by Winters o 

'.netree, New Strike, # 2, White Fawh, Mountain Lion, Mammoth, Lost Chance. 

(Mineral survey #1811)0101.895 acres in Secs. 34& 35--23 20. Forest Service 

owns surfaceo Winters owns patented mineralso (Lutz tunnel, etc.) 

o BLANCO DISTRICT--Solely owned by Wintersf~ 

LAURA Patented lode claim (gold)f~ 20 acres o 

Doran's Folly--Unpatented gold placer, 20 acres. Currently contested in Unit e(' 

tes District Court by the Forest Serviceo 





Metallurgical Coniulting 10 Ih, Ch,,,.ical Ittdeul,., ~tfi 
Box 5912 

METe'ON 
LABORATORY 

Tucson, Ariz. 
85703 

Phone 623-5045 
Area code 602 

l-Ir. VJilliam Lundby 
884C Wrightstown Road 
Tucson, Arizona 85715 

September. 26, 1968 

Here is the final report on the Tocbstor.e tcst work. 

We are also enclosing a final billing. Inasmuch as we have 
delayed this final dispatch unreasonably long we are can
celing our laboratory charge but would apprecio.te receiving 
thc small amount we are out of pocket for assays. 

Thank you very milch for having this opportunity to work 
with you and we would certainly appreciate any consideration 
you might be able to give us in the future. 

Very cordially, 

PA/vi 



r.1ETCON u\BORATORY 

PROJECT CT-15 

FOR 

AUSTRAL OIL CCMPANY 

To~mSTONE, ARIZONA 

July 22, 1968 

Str-,fI\l:\RY 

r~ge 1 

Pr~liminary work only has been done. Du~ to misunderstanding no 

furthe r work was carried on until r.1r • . Carouso ca.-ne in during the 

first week in July and indicated the l,lrgency. Since then additional 

~ork has been done, the results of Nhich arc not all available. 

Cyanide assays of prl~gnant liquor, obt,:l.ineci at a custom assay office 

failed to check expected results wi thin credibility figures. 

PRC'CEDURE 

A large sample of ore (over a thollSc,,\nd pouncis) fr<'T"l tp(> TCIlIbstone, 

Arizona area was delivered to r1ETCON u\BOHATORY by the Austral 

Oil Company. This was thoroughly mi~ed by coning several times 

aft'2r whicp coning and quartering continueci until :.\ small eno\lgh 

sanple was achieved for screen analysis and an aliquot portion 

for head assay. 
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~ 

SCREEN ANALYSIS AND ASSAY OF SCREF~ FR~CTIONS 

WGT. 
% 

.3.S5AY OZ!TON UNITS % DISTRIBUTION 
~ SCREEN J\ u _AQ ____ _ Au _A",-Q __ J\u Ag 

525 1.050 29.71 0.008 3.18 0.0024 0.945 35 29.6 

526 0.742 10.10 0.010 3.21 0.0010 0.324 15 10.3 

527 0.525 9.52 0.006 2.31 0.0006 0.220 9 

528 0.371 8.06 0.008 2.35 0.0006 0.190 8 6.0 

529 3 t-mSH 6.20 0.005 1.94 0.0003 0.120 4 3.8 

530 4 " 5.11 0.004 2.18 0.0002 0.111 3 3.5 

531 6 " 4.30 0.004 3.62 0.0002 0.156 3 4.9 

532 10" 4.87 0.004 1.H4 0.0002 0.107 3 5.9 

533 20" 5.26 0.003 2.18 0.0002 0.115 3 3.6 

534 35" 4.35 0.008 4.53 O.OOO':J 0.197 4 6.2 

535. 48" 1.71 0.005 6.28 0.0001 0.107 1 

536 65" 2.49 0.005 6.02 0.0001 0.150 1 4.7 

537 100 tt 1.36 0.004 6.27 0.0001 0.085 1 2.7 

538 200" 3.69 0.010 4.83 0.0004 -0.178 6 5.6 

539 -200" 3.23 0.010 2.59 0.0003 4 2.7 

Calculated Screen Head 0.007 3.169 

Actual Assay of Scr~en Feed 0.010 2.82 

1..o01dng at the silver d:i..stribut:ion in the screen analysis, it 

appears there is little to be gained by screening or classi£ying 

since the silver distribution £0110w5 the £ractihn weights very 

closely. 
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Three alkalinity checks were made to determine if acid generating 

minerals ware in evidence. 

TEST No. I 

TEST No.2 

TEST No.3 

200 grams of ore - minus 9 mesh 

.200 ml o£ water 

Rolled for 1 hour Final pH 6.0 

Same" as above but with the addition of 

2 grams CaO. Final pH 11.2 

Same as above but with the addition 

of 1 gram of CaO and rolled for 

20 hours. Final pH 11.0 

It appears that once sufficient lime has been add~d to raise 

the pH substantia.lly on the alkaline side there is little 

degradation. Apparently there are not many sulfides available 

for creating acid. 
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Additional tests, Nos. 4 1;hrough 9 were completed to detel11line 

the protective alkalinity as follows: 

400 grams of ore - each charge 

0.645 grams of 77.5% available CaO ( equal to 0.5 

grams on a 100% basis) 

1000 ml of water 

UI\1E 
TIMIt ON r-mSH OF TITRATION OF 
ROLLS (URS.!. ORE pINAL LIQUOR 

4 1 -10 0.0050% Ca<;> 

5 2 -10 0.0060% " 
6 .'3 -10 0.0055% " 

7 4 -10 0.0050% " 

8 1 -100 0.0030% " 
9 4 -100 0.Q030% · " 

The final liquor was titrated with 0.1 N HN03 • 

Four preliminary tests were run to compare mesh size with leach 

capabilities. 

Hake-up of each charge as follows (differing only in screen size): 

500 gr;u~ls of ore rt!'t~rtyinCJ Au 0.010 Ag 2.82 

500 ml of water 
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5 grams CaO 

1.885 grams NaCN (KCN equivC\lent to 0.5%) 

All were rolled for 20 hours and tailing assayed. 

SM1PLE 100 % MINUS 
No. SCREEN r.1ESH Au Ag % RECOVERY 

603 9 Nil 0.73 74.12 

604 20 " 0.64 77.31 

605 35 " 0.60 78.73 

606 48 " 0.52 81.57 

No further gold assays will be obtC\ined since obviously 100 % 

recovery of the gold is evidenced. 

It could we.ll be that finer grinds might be even more easily 

leached however in reducing to all minus 48 mesh in a mill C\ lot of 

very fine material would be created. In this test the samples 

were screened befor~ each additional pass through the pulverizer 

(loose plates) so not too much in fines above the next smaller 

mesh screen could be created. ,. 

Cyanide consumption is not kno\m at this point since the assay 

results were not credible. These will be rerun. 

h:<i will fabricate some laboratory "ize tanks for counter-current 
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leaching (probably of the pachuca type) and proceed with tank 

type leaching as soon as possible. 

We are nearly set up to do our own assaying of Cyanide and avail-

able lime. Since this appc<lrs to be something the ~SSrty offices 

arc not readily able to slot into their line-up, quite probably 

we can do a better job. 

PA/vi 

Phil Allen, IJirector 
METCON I~boratory 



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 

Metcon La-boratory 
l? O. Box 5912 
Tucson, Arizona 

SAMPLE 
NUMBER 

15-622 

623 
624 

625 
626 

GOLD 
OZ.· 

.;;. 10.00 
CHARGE ______ __ ____ _ 

SILVER 
OZ.· 

1.14 

.82 

.76 

.74 

.40 

REGISTERED AssAvERS 

P. O. BOX 7517 
TUCSON. ARI ZONA 85713 

LEAD .,. COPPER .,. 

710 E. EVANS BLVD. 
PHONE 602-294-5811 

JOB# ____ ~0~O~2~8~8£3 ____ ~-----
RECEIVED ____ 7L-=-3~0!..:-~6!.!=8!....._--
REPORTED ___ -i7_-~3~1~-~6~8 __ _ 

ZINC 
'4 

MOLYBDENUM 
." 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ·ASSAYERS & CHEMISTS, Inc. 

FE\...IX K. DURAZO 

WI\'" WRIGHT 
""'ZON" flEG. NO.· e.,e 

Austral Oil Company 
2100 Hum-ble Building 
Houston, Texas 

I SAMPLE 
! NUMBER 

! 
95L: 

190 NO. 

30 3 • . 

50 w· 
4~3 L: 
105. 111-[ 

60 S 

175N60\'i 

195L: 
76 s . 
105 NO, 

356L 136NI) 

1356Lloo ND 

1300L 

I 
7INO, 41\'1 

1141L-30S 
1 

1

161L 
35 Nl 480L . 

164S 1171-1 

i 
I 

GOLD 
oz.· 

Uil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Uil 

• 003 

Nil 

Nil 

.... 52.00 
CHARGE ______ .. _ .. ___ ____ _ 

SILVER 
oz.· 

.06 

3.00 

034 

2034 

5.24 

.62 

7.26 

8.66 

9.28 

1·52 

8.12 

21.06 . 

6.32 

Trace 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

LEAD 
% 

COPPER 
% 

I 
I 

710 E. EVANS B\...VD. 
PHONE 602-294-5811 

JOB 11 _ _ 0_0_2-.:7-.:4-=..0-=--_::=-_ _ _ 
RECEIVED __ ---17_-=-2_-6::;.:8~--_ 
REPORTED ____ 7L-~7L-~6~8~ __ _ 

ZINC 
% 

I 

MOLYBDENUM 

" 

I 
i 

I 
I 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



, 

SOUTHWESTERN ASSAYERS & 'CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 
A"IZONA "EG. NO. 8178 

Austrn.l :)i1 r::') :!' ! ,~~:{ Inc. 
2700 r.'.l':ide ~~:Hi 1 ~inS 
Houz: tvn I ri''!xz<e 77002 

REGISTERED ASSAVERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

eCI W. Lumdby 

JOB It OG24oL',3 

710 E. EVANS BLVD. 

PHONE 602-294-5811 

RECEIVED ,~_ ? ~'-9 D, 

REPORTED 4-24-t. :{ 

I SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM 

! NUMBER oz.' Oz.' .,. '4 '4 ." 

c .. • ... .. Jlt-· I Nil 3.04 

SA-2 .016 1.63, 

3A-3 lUI 2.40 

SA-4 .010 20.3~ 

SA-5 ?race .64 
SA-6 Tre.ce .54 

I 
I 

I 

I 

i 

I I 
I 

I I 
I I 

I 
I 

I 
i 

I I 
I I I 

I 
I I . 

I I I I 
I 

I I 

I I 

~ . 22.50 
CHARGE . _______ .. _ ... _ _ _ . _ _ 

(please hold payment until statement is received) 

• Gold and Silver reporled in troy oz. per 2,000 lb. ton. INVOICE 
:. 



SOUTHWESTERN ASSAYERS . ,& CHEMISTS, Inc. 

FELIX K • . DuRAZO 
WIL WRIGHT 

ARIZONA REO. NO •• 1711 

Austral oil Inc. 
2100 Humble Building 
Houston, Texas 11002 

SAMPLE GOLD 
NUMBER oz.· 

Dwnp: 3 IHl 

4 Nil 

5 ' .003 

SILVER 
OZ." 

2.46 

2.60 

1.24 

J' .' 
. / 

/' 

REGISTERED ASSAYERS 

P. O. B ·OX 7517 
TUCSON, ARI ZONA 85713 

CC;Lundby 

LEAD .,. COPPER 
% 

/ 1J/ 
/ ~/~/::?, 
P' 

710 E. EVANS BLVD. 
PHONE 602-294-5811 

JOB /t, ___ 0_0.;....2..::5:...::1,....:.4."...,..~~ __ 
RECEIVED __ ~5_-=:-29L..-6.,.;;..:8=--__ _ 
REPORTED __ ~6_-::J;4-_6::..;8=--__ _ 

ZINC 
% 

MOLYBDENUM 
." 

:.; 11.25 CHARGE . ___ _ _ _ _ _____ _ 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS,: & CHEMISTS, Inc. 

FELIX ~. DURAZO 
WIL WRIGHT; 

Austral Oil Company Inc. 
2700 Humble Building 
Houston, Texas 77002 

REGISTERED ASSAYERS 

P. O • . BOX 7517 
TUCSON, ARI ZONA 85713 

I SAMPLE GOLD SILVER LEAD COPPER 
I NUMBER OZ. · OZ.* ~. "4 

I 
Dump #6 Nil 1.60 

~ V 

DY 

I 

I 
I 
I 
I 

i , 

i 

~r '~~'~':"~~ 
.~,~\t K f. :J ~S " 

I ,~ .~~ -~- - . - .. 
I If' 0~'~~ A\ . .'~v A,.' " 

I t /~ '~'f\ 
I 

I 

I J~ ~~;~]\~) l 
! ~~~ . \ ,7 I 
I '. ~~tn"d .~'/ 

~~.!/. I 

I . ' ?ona IJ. '3, ~ 

I I 

I 
I 

I 
! , 
I 

I I 
CHARGE .. ____ .~ ._~~~ __ 

710 E. EVANS BLVD. 
PHONE 602-294-5811 . 

JOB 1t ___ O-...:0--.;:2;..:.6_1.:;,..8_> -:-;0--;;;<;----

RECEIVED ___ · --.:6~-_1:-:1:---:6;.;8<-__ 
REPORTED~' __ ~6~-~1~3~-6~8~~_ 

ZINC MOLYBDENUM 
"4 ~, 

I 
I 
I 

I 
I 

I 

I . 

I 
I 
I 

• Gold and Silver reported in troy oz. per 2,000 lb. Ion. INVOICE 



- .... 

SOUTHWESTERN ' ASSAY-ERS & CHEMISTS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 

I 
I 

...... 'ZONA "'EO. NO,. 1187B 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 

SAMPLE GOLD 
NUMBER OZ. " 

iDumP Sampl s: 

II 9 .003 

10 .004 

11 Trace 

12 Nil 

CHARGE __ . _ :·!C . . 1 ~-"_Q.Q._ .. _ _ . 

SILVER 
OZ." 

1.84 

2.80 

1.02 

1.94 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 : 

LEAD 
'T. 

COPPER 
'4 

I 

710 E. EVANS BLVD. 
PHON E 602-294-5811 

JOB/t--:_O_0_2 7,,-,3~9,"=--=--.,-;:-__ _ 
RECEIVED _~_7.L.--=2=--6-.::-:8;-__ _ 
REPORTED~ __ 7~-8~-6~8~ __ _ 

ZINC 
'T. 

MOLYBDENUM 
." 

• Gold and Silver reported in troy oz. per 2,000 lb. ton. INVOICE 
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SOUTHWESTERN ASSAYERS & CHEMISTS, ·Inc. 

FELIX K. DURAZO 
WIL WRIGHT 

I 
! 

! 

I 

I 

, , 
I 
I 
I 
I 

~"IZ:ON" "EG. NO. 1111711 

Austral Oil Company 
2100 Humble Building 
Houston, Texas 

SAMPLE GOLD 
NUMBER oz.· 

il 1 
statcldaine Nil 

# 8 
state of Uri be-
(coarse: Nil 

I 

I 

I I 
I 

SILVER 
OZ." 

4.54 

4.94 

-:;;~;.:::; .... :.: .:;~;: .' , 
,;S;\'t~J.o "~i{ I '~-::' 
/~,:,.. /-:;::-:-: .. • , (tf> 

< /~y (.;~ ,,\r.A ~~ ~ ~ 
I ' 1/ ~. ,J ',' i' A'~" "'\ D J ~ ~ ~I/t, ,,,t w i 
I 

. \~. ~~ i V"'''''"r ~ 4 >:::..:.:.::..::: ~:"'" 
""-.~: <' .' 011 U, %' 

... .:::...-...:.-.::::;:;. ... 

I I 

i 
I I 
1 I 

'. 8.00 
CHARGE . _____ _____ ____ _ 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

LEAD COPPER 
"T. '4 

I 

I 

I 

I I 

710 E. EVANS BLVD. 
PHONE ~-294-5811 

JOB. __ ~_OO_2_1~0~3~~~~ __ _ 
RECEIVED ___ -:6,---:2,.,,1_=6-':-:8 __ _ 
REPORTED ___ ~6~-~2~1_-6~8 __ _ 

ZINC MOLYBDENUM 
'4 ." 

, 
i 

I I 
! 
i 

I 
·1 

I 

I I 
i 

·1 I 

• Gold ond Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS; Inc. 

FELIX K. DURAZO 
WIL WRIGHT 

ARIZONA " ·EG. NO. · S87S 

Austral Oil Company 
2700 Humble ~uilding 
Houston, Texas 

I SAMPLE 
! NUMBER 

Dump # 13 

GOLD 
OZ.-

Nil 

SILVER 
OZ." 

REGISTERED ASSAYERS 

P.O. BOX . 7S17 
TUCSON, ARI ZO~A 8S713 

LEAD 
~. 

COPPER 
'4 

2.34 - ftl~ V 

710 E. EVANS BLVD. 
PHONE 602-294-5811 

JOB 1f_--=0:..::0.=.2....!..7,5...:...,1 =-::::---:;,.,.-__ _ 

RECEIVED __ -=1:--~5~-6~8 ___ _ 
REPORTED _ _ ----'-7_-9L.-6~8~ __ _ 

ZINC .,. MOLYBDENUM 
~. 

• Gold and Silver reporled in troy oz. per 2,000 lb . ton. INVOICE 
L-_______________________________ -



Austral on Company, Inc. 
Houston, Texas 

March 11, 1968 

Tombstone Area, Cochise County, jI,rizona, Mining Dump sur·· veyed for cubi.c yardage from February 22 to l\:larch :), IH63 for AUGtral Oil Company,' Inc •• of Houston, Texas, with the following results: 

1 
2 
3 

4 

5 

6 

North Dananza 
Southern 
Santa Ana 
A. 
D. 
C. 
D. 

Red Top 
A 

South Bonanza 
A. 
D. 
C. 
D. 
E. 
F. 
G. 
H. 
I . 
J. 
1(. 
L. 
M. 
N. 
0 

Chance 
A. 
B. 
C. 
D. 
}~. 

F. 

42.5 
10.3 
70.2 

157.7 

70.7 
34.5 

36.8 
35.4 
80.2 
61.4 
40.2 

190.1 
195.6 
204.0 
182.4 
192.9. 
33G.2 
230.0 
275.7 
4a5.5 

306.0 
15.0 
20.0 
33.0 
4.0 

13.0 

2, 5·1G. 3 eu. yds. 
2, 49:".i. 5 " " 

28Q.7 " " 

105.2 " " 

2,497.4 " " 



March 11, 1968 
Page 2 

6 Chance (Continued) 
G. 23.0 
I-I. 12.0 
I . 24.00 
J. G.O 
K. 26G.0 
L. 110.0 
:Lvi. 125.0 
N. 138.2 
O. 4D.O 
p D2.0 4 • 

Q. 33.0 
1,229.? cu. yds. 

0 Civ.i.nce (r' a 'r: "",.'1' (1'<") u , . y · nl~e .I. ' , .l Ind ':;) I 

A. 178.0 178. " II 

7 Brother ,John , 
A. 2,4G6.0 
B. 11.0 
C. 4.0 
D. 30.0 
E. 5.9 
F. 3.1 
O. 4.2 
H. 5.5 
I. 46G.O 
J. 5.7 
v,.. 
.I.~. 4.4 
L. 4.2 
M. 20.0 
N. 20.0 

6.0 
5.8 
3.0 
,1. 8 
6.0 
6.3 

3,081. 9 'I " 
8 Triple X 3D2.3 " " 
0 E[~rlli8t 254. :3 " " .., 

1" u I;'iay 85.3 " " 
C> ~ 



11 Maine 
A. 
B. 
C. 

12 Uncle Sam 
P. .• ' 

B. 
C. 

13 South Fox 
A. 
D ..... 
C. 
D. 

14 North Fox 
A. 
E. 
C. 

c 

1,238.2 
13,703.0 

7,100.£1 

102.0 
232.0 

7.6 

104.0 
36.0 
72.0 
81.0 

52.0 
107.0 
526.0 

M~rch 11, 1968 
Page 3 

22,091.6 cu. yd$. 

341. 6 ' " II 

316.0 " II 

685.0 " " 



Austral Oil Company, Inc. 
Houston, Texas 

March 7, 1968 

. . 

Tombstone Area, Cochi~e County, Arizona, Mining Dump sur
veyed tor cubic yardage from February 22 to March 3, 1968 for Austral 
Oil Company, Inc., of Houston, Texas, with the following results: ' 

-/ 1 North Bananzo. 2, 547.3 cu. yds 
1 dump 

'/ 2 Southern 2,493.5 
,., 

" 
1 dump 

'/ 3 Santa Ana 280.7 " " 
Numerou8 combined small dumps 

" 4 Red Top c ·", : , ' " 105.2 " " ' . >." J _, 

2 dumps 
\, 5 South Bananza 2,497.4 " " 

Numerous combined dumps 

i 6 Chance 1,329.2 " " 
Numerous combined dumps 

''; 6a Chance (Cyanide Talings) 178 " " 

7 Brother John 3,081. 9 " " 
Numerous combined dumps 

8 Triple X 392.3 " " 
1 dump 

9 Earn~st ? 254.5 " " 
1 dump 

10 May 85.3 " " 
1 dump 

11 Maine 22,091. 6 " " 
3 dumps (large) 

12 Uncle Sam 341. 6 " " 
3 dumps (small) 

13 Sou th Fox Group 316 " " 
4 dumps (small) 

14 North Fox Group 685 " " 
3 dumps (small) 



I 
I 
I 
I 

I 
i 
i 
I 

Dump f'l2 liil 

CHARGE . $ 1.50 

I 

.* Gold and Silver reported in troy oz. per 2,000 lb. ton. 

I 
. I 

I 

INVOICE 



c 

SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. ' 

FEL.IX K. DURAZO 

WIL. WRIGHT 
ARIZONA REG. NO. 111711 

Austral Oil 
2,(00 Humble Building 
Ilous!;.)n, rrexas 17002 

SAMPL.E GeL.D 
NUMBER OZ.· 

D-l .020 

SIL.VER 
OZ.· 

6.10 

" 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON. ARI ZONA BS713 

cc: Lundby 

L.EAD COPPER .,. % 

710 E. EVANS BL.VD. 
PHON'E 602-294-5611 

002489 
JOB# ____________ ~~~------

RECEIVED ______ ----;5::--_'9;,-=6----,.-,8-'--__ _ 
REPORTED ______ --')~-_'9~-~6~8~ __ _ 

ZINC 1I1anganese MOLYBDEN~M 
% 'i, .,. . 

. :20 

tb ~ 
I 

I 
I 

, . 

I , 

I I 

I 
I 

I i 
I I 

I 

I I I 

CHARGE .. ~ 6.75 
------

• Gold ond Silver reported in troy oz. per 2,000 lb. ton. INVOICE 



SOUTHWESTERN ASSAYERS & CHEMISTS, ·Inc. 

FELIX K. DURAZO 

WIL WRIGHT 
ARIZONA REG. NO . · IIUII 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 

SAMPLE 
NUMBER 

GOLD 
OZ." 

CaO 
%. 
~ --

Dump. iI: .56 
2 1.25 

3 .91 

4 .70 

5 .56 
6 .52 

7 .56 
8 .65 

9 ·93 
10 3.95 
11 16.6 

12 1.99 

13 2.07 

I I 

SILVER 
OZ." 

.22 

-30 

.29 

.27 

.2) 

-30 
.27 

.22 

.23 

-39 
.98 
.65 

.44 

REGISTEREO ASSAYERS 

P. O. BOX 7517 
TUC~ON. ARI ZONA 85713 

LEAD .,. 

Fe 
l1i 
/ " 

).95 
4-31 
3.25 

4.85 

4.25 

2.79 
).06 

2.)0 

3.50 

3.45 
3. 40 

2·97 
).01 

COPPER 
'To 

.49 
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47·50 
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10.1 
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8.3 

8.1 
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2.8 

11. 1 

12.7 
.80 

11.7 

1.7 
13.1 

8.8 
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3.9 
4.1 

4.7 

4.5 

3.7 

4·5 

3·9 
3·5 
3.4 
).0 

4.1 

3·9 
5·1 

• Gold and Silver reporled in Iroy oz. per 2,000 lb. Ion . INVOICE 
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SOUTHWESTERN ASSAYERS & CHEMI'STS, Inc. 

FELIX K. DURAZO 

WIL WRIGHT 

, 
i 
! 

i 
I 

ARIZONA REG. NO ., B1711 

Austral Oil Company 
2700 Humble Building 
Houston, Texas 77002 

SAMPLE GOLD SILVER 
NUMBER OZ. · OZ.· 

SAIl 7 .200 838.80 

8 .080 210·92 

9 .040 32.96 

CHARGE __ __ JL _1J .• 2 L __ _ 

REGISTERED ASSAYERS 

P. O. BOX 7517 
TUCSON, ARI ZONA 85713 

LEAD 
% 

COPPER 
% 

710 E. EVANS BLVD. 
PHONE 602-29,4-5811 

JOB 1t _ _ -=-00.::..:2=...5c:.4c2:.-____ _ 

RECEIVED ___ ~5J:.-::.c2 ..... 1L:-=..I6.u.8.L.---
REPORTED ___ ~5~-~2~4~-6~a~ __ 

ZINC 
% 

I 
I 
I 
i 

' I 
! 

MOLYBDENUM 
." 

• Gold and Silver reported in troy Olt. per 2,000 lb. ton. INVOICE 
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PRELIMINARY CYANIDATION TEST ON DUt1P MATERIAL 

FROM THE "STATE of MAINE AND·· BROTHER JONATHAN 

MINE, TOMBSTONE, ARIZONA 

Lot I 

submitted 

by 

Mr. James A. Briscoe 
Sierra Mineral Management 

4741 E: Sunriie Dr. 
602-299-9736 

Tucson, Arizona 85718 

by 

Sigmund L. Smith 
Registered Metallurgical Engineer 
P.O. Box 4063, University Station 

Tucson, Arizona, 85717 
602-884-1578 or 1361 

May 16, 1973 



RESULTS: 

Lot I; about 500 pounds 

Calculated head assay = 3.06 oz/T silver and a trace of gold 
;\..: " 

PERCOLATION TEST 

The plus 20 mesh (0.03 11
) minus 6 mesh (0.13 11

) material assaying 3.40 oz/T 

silver (40% of the total silver) and 37.3% of the total weight percolated 

in a 5 foot column for 3 days will extract about 70% of the silver and 

have a tail assaying about 1.06 oz/T silver. 

Using the first order reaction equation, the percent extract vs. time 

at the end of a 4 day leach will be about 80% recovery of the silver. 

Cyanidation and lime consumption tests shows a normal consumption ot 

'about 1.5 pounds soldium cyanide (NaCN) and about 5 pounds of lime (CaD) 

per ton of ore leached. 

1 



SCREEN ANALYSIS AND ASSAYS 

No. Size Ind. " Accum. ASSAYS SILVER DIST. 
% % oz/T oz/T Ind. Accum. 

Wt. Wt. Silver Gord % % 
Total 

1 +1.05" 18.9 18.9 0.36 Tr(A) 2.2 2.2 

2 -1.05 +0.74 5.9 24.8 0.56 Tr 1.1 3.3 

3 -0.74 +0.63 5.7 30.5 0.72 Tr 1.3 4.6 

4 -0.63 +0.38 5.9 36.4 1. 14 Tr 2.2 6.8 

5 -0.38 +0.26 5.9 42.3 1.60 Tr 3.1 9.9 

6 -0.26 +0.13 12.4 54.7 2.40 Tr 9.7 19.6 

7 -0.13 + .065 13.5 68.2 3.60 Tr " 15.8 35.4 

8 -0.065+0.031 11.4 79.6 
" " 

4.02 Tr" 14.9 50.3 
I 

9 -0.33(20M) 20.4 100.0 7.52 Tr 49.6 99.9 

(A) Trace less than 0.02 oz/T gold. 

Calculated head_assay = 3.06 oz/T silver and a trace of gold. 

2 
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CYANIOATION AND LIME CONSUMPTION: TEST I 

Forty grams of pulverized head sample was agitation leached with 

' 120 cc tap water plus 120 mg lime (2#/~ sQlution or 6#/T ore) and 300 mg 

solium cyanide (5#/T solution or 15#/T ore) for 4 hours. 

After leaching the free sodium cyanide was 4.5 # NaCfUton solution 

or consumed 0.5 # cyanidelT solution or 1.5 #/T ore. 

The free lime was 0.35 # CaDIT solution or consumed 1.65 # CaDIT 

solution or 4.95 #/T ore. 

3 
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SOAK AND DISPLACEMENT LEACH OF VARIOUS SIZE: TEST 2 

)0 
Five hundred cc of ore was placed in a 600 cc beaker and tap water 

was added to make a volume of 500 cc. Three hundred and fifty grams 
='-' ' . ' 

" of lime and 350 mg sodium cyanide were added to each size fraction. 
~ 

~ 

in Every 24 hours the contents were changed to a new beaker. 

i st 2 Size Gms CC Reagents Added Pulp ' After 96 Hours Leaching 
j Ore Soln. l~aCi~ Cae Ratio #/T Soln 
1 #/T Soln. #/T t-ree t-ree Heads I all s ' % t{ec I 
t 

Soln. CN CaO ozlT mg ozlT mg Trend 
, I 

A -1. 05 +0.742 514 270 2.6 2.6 1 to 1. 90 1.04 Trace 0.56 0.48 14.0 I 
I 

B -0.74 +0.63 543 270 2.6 2.6 1 to 1. 97 0.96 Trace 0.72 0.60 17.0 

C -0.63 +0.38 560 '- 270 2.6 2.6 1 to 2.08 0.76 Trace 1. 14 0.56 51.0 
I 

i D -0.38 +0.26 590 270 2.6 2.6 1 to 2.19 ! 0.68 Trace 1.60 Lost --
f r . 

- - ,-.' '- - - - -- -, - -1-- - ,-- - -- c--'------f--
I 

-0.26 +0.13 621 270 2.6 2.6 1 to 2.30 i 0.60 Tr'ace 2.40 1. 20 50.0 I I ~ F -0.13 +0.065 623 270 2.6 2.6 1 to 2.32 0.54 Trace 3.60 0.98 73.0 
..... 

4~~6 G -0.065+0.031 611 270 2.6 2.6 1 to 2.26 0.98 Trace 4.02 2.42 

H -0.033(20M) 669 270 2.6 2.6 1 to 2.48 NO RESULT 7 .. 52 2.68 6~~6 
.--.011 \. ~ 

A 

-(B) Poor results caused by insufficient washing. 

: 
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, 
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PERCOLATION TEST: TEST 3 

A 4" diameter 5.5 feet high plastic tube \'/as used as a downward type of 

percolator. 

Feed: Mixed (41 pounds) 

6,410 grams #6 -0.26 +0.13" (33% by wt.) 

6,960 grams #7 -0.13 +.0.065 (36% by wt.) 

5,940 grams #8 -.065+0.03 (31% by wt.) 

19,310 grams 

Having an assay of 3.4 oz/T silver. 

Solution: 8.5 liters (pulp ratio 1 to 0.44) contained 10.69 NaCN 

(1.25 #/T soln) and 11.39 C&O (1.33 lilT - -, r \ 
1f I ...ItJ.II/. 

Leaching cycle was 72 hours and the percolation rate was about 6: inches 

per hour, a satisfactory rate. 

At the end of 24 hours the free cyanide was 1.50 #/T solution and a 

trace of lime. End 48 hours the free cyanide was 1.30 #/T solution 

and a trace of lime and at the end of 72 hours of leaching the free 

cyanide was 1.16 #/T solution. 

The tails assayed 1.06 oz/T silver giving a recovery of about 70% for 

3 days of leaching or a calculated 80% for 4 days of leaching. 

After leaching the system was allowed to drain over night and 2 

separate washings were applied • . 

: 5 
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First wash of 1,250 cc contained 165 mg silver. 

Second wash of 1,000 cc contained 64.0 mg silver. 

Total silver IN = 193~00 x 3.4 = 2180 mg Ag. 

% Recovery total silver first wash = ~~~O x 100 = 7.6 

% Recovery total silver second wash = 2~~0 x 100 = 3.0 

Wash recovery = 10.6% 

Which can be considered satisfactory. 

, 
,. 

6 



CONCLUSION: 

.It appears the dump material is amenable for cyanidatlon leaching and 
~. ' >,." 

the cyanide and lime consumption is satisfactory. 

More work should be done with various fractions between -20 mesh and 

perhaps 65 mesh to increase the assay of silver and at the same time 

increase the percent of the total weight going to percolation. The

-0.375 + 0.265 material assaying 1.60 oz/T silver might be included 

as percolation material. 

The -20 mesh material had a poor filtering rate and further testing 

should be required on agitation before any conclusion can be reached 

as to its amenability to agitation ·leaching. 

7 

~ ~tif.~ ~d L. Smith .' 
Registered Metallurgical 
Engineer 





Hr. J. A. BrlGcoe 
1971 111norals Ltd. 

UNIVERSITY OF ARIZONA 
ARIZONA BUREAU OF MINES 

ORE TESTING SERVICE 

Siorra l'iineral Management 
47lH E. Sunrise Dr. 
TucGon, Ari7.ona 85716' 

1'1ay 30, 1973 

Dear Mr. Briscoe. Ore Test No. 211:J2 

A sample of minus 20-mesh product 'rrh ich ~:r. Smith had screened from the State of l'.aine dUlnp was c;eparatcd into minus 20 plus lOO-rr,eah, which assayed 8d ounces slIver per ton, allG.. minus 100-nesh products. 

Tho minus 100-IT.c::;h product wa:::; cyantd(!d in a rotatinl!, hottlo at IW percont colida for 72 hour:) nnd (lftor ::;c ttlln(~ tho r;olutlon W;l:: G'yphon<:<i off. There in clay pre~ont in l..b r ; tii:lu;rlal and. a flocuJ ont 
W :';~l needed to mako tho solids Gottle. lr.orc wa.ter waG add.ed o.nd t L(J l'lllp a(;1 tilted for a few minutes a.nd ae;ain alJ a.led to settle and the cloo.r Golution syphonod off. This proceduro \las LC1it:ated. 

The resultG are given in the following table, 

Product Percent weight based 
on -lOO-mesh .Eroduct 

Head 100.0 

Solution #1 85.0 

.. #2 68.0 

" #3 92.0 

Tailing ~8.0 

*Calculated 

Ounces silver .Eer 

6.0.5* 

2 • .5.5 

2.08 

0.87 

1.40 

ton Distribution 
;percent silv==r 

100.0 

40.7 

2).) 

13.3 

22.7 

The cyanide consumption was ).0 pO·,lr.d.s pur ton al".d. 111l:f: , 2.5 1<;" " . The silver recovered amounted to 77.) percent of the silver in the minus 100-mesh. 

Another test was made on the minus 20-ffiesh deslim1ng tho ~~terial at about 200-mesh and cyaniding the plus 200-mesh sands. There was t~ much fine material left in the sands for the solution to r,ercolate dOlffi through the sand in a 20-inch column. I ~lould not recommend. leaving any material loss than 20-mesh 1n the aandG to be leached. 

~~~, 
'7 

K£t?f' . S II Wt~ 
~ No 

~7" r-r~ / 
M~ICAL RESULTS OBTAINED AOOVE SHOULD OE CONSIDERED AS ONLY APPLICABLE TO "ATE"IAL CONI'ORMIN() TO THE CHARACTER OF THE SAMPLE U"ON WHICH THE TESTS WERE MADE . 



112, 5/30/1') 

, , 
.: "" UNIVERSITY OF ARIZONA 

ARIZONA BUREAU OF" MINES 

ORE TESTING SERVICE 

~x. J. A. briscoe 

Ora Test No . 2].U) 

Tho Garnple you de 11 vered to t. ~;(; Ari zona bure a.u of l·:ines, ~; ;~y ;~.5 p 

was ~;crccn()d and ·tha produc"bJ assayed. The results are given in U·.(~ fol
lowing tables 

Sel'cen size 'Weight Percont As c2>..Y ounces silver Dlstricution 
~rcent_ silvor 

Head 100.0 4.25* 100.0 

on 1" 31.8 2.00 15.0 

r-anus 1 on 3/4" 9.1 2.75 6.0 

J/l} on 1/2" 6 Q 
'" 2.30 3.7 

J/r, .. .t. on 1/1+" 16.2 ... ; ( t C' 
J. C' .J l/~. b 

1jJ.~ on 10-mash 17.6 G.98 20 .6 

10 on 20-mesh 6.9 6 .l -t-G 10 , L~ 

20-mosh 11,) b.lO 21,5 

"'Calculilted from products 

The silver values in the minus liz rluG 20-fflJsh amounted to 40.7 

percent of the weight and contained 53.8 percent of th~ silver in th2 

mlne run sample. It assayed .5.8 ounces silver. 

We n.N holding the sampl(~s in l"'{' ~I~ rvc in cuce you n:~)y }-:i::,h t.o 

ha ve cyanide test made on any (:',f tb:):;;G pro;lu·~ts. 

• 

M~TALLUHatCAl. ft£5ULT& oeTAINEO "oov,: 6HQIJLD eE CON ~. IOe:IlE:O A~; Ot~L '1 Ar·~lfc"aLE TO MATE" ..... L 
CONrrOHMING TO THE CHARACTr.:" OF 1"·tl:: tlAMf"l.C 1jf-'ON WH'c.:H THr: T£6f6 WArN[ MADE. 

. . 
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~: . UNIVERSITY OF ARIZONA 
. ARIZONA BUREAU OF MINES 

ORE TESTING SERVICE 

Biz 000 Groul' 
(.5"IS";"~L MiM) 

r~. J. A. Briscoe 

Ore Test No. 2184 

Tho sample you dolivered from the Bisbee group. May 25. was screened and each size assayed. The results are given in the following table. 

Product Weight percent 

Hoad 100.0 

plus 1" 32.5 

Minus 1 plUG 3/4" 12.4 

3/4 It 1/2" 

1/2" 1/4" 

1/4 " 10-mesh 

10.4 

21.4 

11.4 

10 on ·20-mesh 3.5 

20-mesh 8.4 

*Calculated 

Assay Ounces Silver 

2.00* 

1.30 

4.20* 

2.20 

1.UO 

2.20 

1.85 

3.80 

This sample is too low to be considered ore. 

Yours very truly, 

.. ' i(~~., .. , 'j~ 
.-.~--- " ~· J~u"....::1 _~ ---Ceo. Rosovearo, 

1:;cto.l1urgist 

GU,lS 

MIE:TALLURO,CAL RESULTS OBTAINED ABOVE SHOULD DE CONSIDEA E D AS ONLY APPLICABLE TO MATERIAL. CONFORMINO TO THI!: CHARACTER OF THE SAMPLE UPON WHICH THE TESTS WERE MAOE . 
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SUITE 10 0 , 105 97 WEST 6 Tl" AV ENU E · DENVER, COLORADO 60 2 15 • (3 03 ) 2 32 - 6262 

Sierra Mineral Management 
4741 East Sunrise Street 
Tucson Ar'i zona 85700 

Attention: Mr. Richard Hewlett 

Gentlemen: 

Proposal 

TWX: 910 - S' 31- 260 C" 

June 14, 1973 

Feas i bility Study of Contain~ent System 
Proposed Ileap L~d.ching Operation 
Near Tombstone, Arizcna 
For Sierra Mineral Management 

I NTRODUCTION 

In response to a request from Mr. Richard Hewlett of 

Sierra Mineral Management, we are pleased to submit this · proposal 
~ 

for performing a feasibility study. of alternative containment 

systems for a heap leaching operation near the abandoned ,Maine 

Mine to the south and east of Tombstone, Arizona. Mr. Larry K. 

Davidson of Dames & Moore was escorted on a tour of the site area 

by Mr. James A. Briscoe, exploration geologist for the project, on 

Friday, June 8, 1973. A topographic map of the site area was pro

vided by Mr.. Briscoe for use in preparing . this proposal. 

·Lo-j q l . ' , 

f C POt . -;'" 



Sierra Mineral Management . 
June 14, 1973 
Page -2-

PROJECT DESCRIPTION 

Sierra Mineral Hanagement plans to extract silver from 

mine waste dump material near the abandoned Maine Mine by using a 

combination of heap leaching with a cyanide solution and cyanide 

milling. The pH of the leaching solution will be controlled at an 

alkaline l evel to prevent the formation of cyanide gas. Waste dump 

materials passing a No. 20 mesh screen will be milled, and the large 

sized material will be leached. Materials contained in the dumps 

are estimated to be approximately 20 to 30 percent finer than the 

No. 20 mesh. The same facilities will be used to precipitate silver 

from pregnant cyanide solution obtained from the l eaching and mill

ing operations. 

Estimates of the volume of mine waste ma t erial availa.ble 

on the surface of the site range from 30 to 40-thousand tons. Work 

is currently underway on a head-frame for re-entry into the Maine 

Mine, and additional silver is expected to be contained within the 

"gob ll located in many of the mine stopes. With additional prospect

ing, total reserves of leachable ore are expected to reach 100 to 

130-thousand tons. 

Prescnt plans are to construct a leach pad of sufficient 

size to stack all of the leachable ore in the dumps over the surface 

of the site. Areal extent of this pad is expect~d to be on the order 

of 150 feet by 250 feet in plan dime~sions. Ore will be stacked on 

the leach pads with scrapers, rather than by stackers and conveyor 

belts. bepending upon the economics of leach pad construction and 

transport costs, arlditional pads or pad area may be constructed as 

addi tional ore bec (. lr.es available or the ini tial pad may be cleared 

of leached ore and restacked with the new ore. 
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Sierra Nineral Nanagement 
June 14, 1973 
Page -3-

The heap leach pad or pads will consist of graded areas 

of reasonably uniform slope, with a relatively impervious blanket 

or membrane at the ground surface to ~ermit collection of pregnant 

leach solution percolating down through the overlying ore pile, 

without significant seepage loss into underlying soil or rock. 

Leach solution is normally collected in one or more sumps at the 

downslope edge of the pad. Dikes of a sprinkler system are com

monly used on top of the leach piles to control the distribution 

of lea·ching solution. 

PROPOSED STUDY 

PURPOSE 

The purpose of our study would be to evaluate the near

surface materials and topograph at two prospective leach pad loca

tions on the site, one near the Maine Mine shaft and the other 

near the Fox Ranch; and to provide recommendations for leach pad 
I 

construction procedures and materials at each site. Suitable lin-

ing materials would be of critical importance at both sites. 

Primary consideration would be given to the use of com

pacted native materials for construction of the pads. The fine

grained soils in the low ground to the northeast of the Maine Mine 

are potential lining materials, possibly in combination with the 

soils at the pad site near the Fox Ranch. Various commercially

available additives which can be used in combination with natural 

soils would also be considered. Artificial linings or membranes 
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Sierra Mineral Management 
June 14, 1973 
Page ' -4-

will be considered, if necessary, for a workable solution; although 

these materials are normally more expensive than alternatives using 

native materials, ,and performance of these materials on a slope and 

under a stack of solid materials is sometimes unsatisfactory. 

SCOPE 

In order to accomplish the purpose of our study, we pro

pose to perform the following scope of work: 

1) Representative bulk sampling of native soil at the 
Fox Ranch pad site and any fi ne-grained soi Is in the 
ared which may bc ava'ilable in suffici.ent q1l3ntiLies 
for use in lining construction (we understand that 
Mr. Briscoe may be able to perform this task); 

2) Laboratory testing of the sampled m~terials to deter
mine the compaction and permeability characteristics 
of these soils alone and possibly in combination 
with other soils or aqditives; 

3) An offi,ce engineering program which will include, 

s 
a) An evaluation of the engineering proper-

ties of alternative lining materials, 

b) An evaluation of required site preparation 
and grading and construction method for the 
lining ,material, 

c) Estimating seepage loss of leach solution 
for the lining alternatives; 

4) A brief site visit to inspect test pits used for 
sampling and to verify available material quantity 
estimates; 

5) Preparation of a final report which will summarize 
o~r findings and recommendations. 
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SCHEDULE 

We are prepared to begin our work on the project ~ithin 

2 to 3 days following your notification to proceed and receipt of 

the necessary soil samples from the site. We estimate that 3 to 4 

weeks would be required to . complete our work and submit a final re-

port. 

FEE 

We propose to perform our study on a time-aod-expense 

basis, in accordance with the attached schedule of charges. We 

estimate that our fee, including expenses, will be on the order of 

$2500 to $3000. For this estimate, we have assumed that field 

sampling could be performed by Mr. Briscoe, and that no equipment 

charges would be included. We would not exceed our estimated maxi

mum fee ·without your prior authorization. 

s 

In the case of all new clients, it is the policy of Dames 

& Moore to request that an amount of money equal to our fee estimate 

be placed in an escrow account for payment of our billings upon re

ceipt. Verification of this ac~ount is required before the work can 

be started. We hope that you will understand the firm's position on 

this rna tter. 
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INSURANCE 

During the course of our work, we will provide workmens' 

compensation insurance as required by law, and public liability and 

property damage insurance in an amount in excess of $1,000,000; 

* * * 

It has been our pleasure to prepare this proposal for your 

consideration. We look forward to assisting you on this project. 

If you are in agreement with the contents of this proposal, please 

sign one copy in the space prOVided below and return it for our 

files. Receipt of a signed copy will be consider ed as your notifi

cation to proceed. 

Very truly yours, 

DAMES & HOaRE 
~_ {;O, 

s ;oo~Lo, ~?/~C~o / 0/ 0t ' A " 
.fr' / ~! -r ~ .. :~-' '- . ~ '- v_ ,- L. ,- . ~ ,,,- .~.- ... /-

, ° Larry K. Davidson 
Associate 

LKD/dls 

Attachment 

SIERRA MINERAL J'vlANAGEHENT 

Richard Hewlett 
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SCHEDULE OF CHARGES AND GENERAL CONDITIONS 

UNITED STATES & CANADA 

The compensation to Dames & Moore for our professional services is based upon and measured by the following elements, 
which are computed as set forth below. 

PERSONNEL CHARGES 

Charges for employees are computed by multiplying the total direct salary cost of our personnel by two and one-half. The 
total direct salary cost shall be a su'1l equ al to the direct payroll cost (computed on a typical annual basis and expressed as an 
average hourly rate) plus 25 percent of same to cover payroll taxes, insura~ce incident to employment, holidays, sick leave 
vacations, etc. The time of a partner or retained consultant devoted to the project is charged at an assigned billing rate . 

The 25 percent employee benefit factor is used for work perfonned by personnel assigned to offices in the United States and Canada. For work 
performed by personnel in our offices in other countries, it will vary depending on the employee benefits paid in the particular location. 

When outside the United States, employees' and partners' total direct salary cost will be increased by the premium customarily paid by other 
organizations for work at that location. 

Time spent in either local or inter-city travel, when travel is in the interest of the work, will be charged for in accordance with the foregoing 
schedule; when traveling by public carrier, a maximum charge of eight hours per day will be made. 

EQUIPMENT CHARGES 

Computer control of project costs will be billed at a rate of $1.25 per each $50 of job charges. Other Dames & Moore 
equipment , if used, will be billed at the rates noted ·in the Appendix. 

OTHER Sr: RVICES AND SUPPLIES 

Charges fc r services, equipment and facilities not furnished directly by Dames & Moore , and any unusual items of expense 
not custo ma rily incurred in our normal opera tions, are computed on the basis of cost plus ten percent. Such items include: 

Rental and operation of drilling equipment 
Erecting facilities for the performance of field tests 
Surveying services 
Shipping charges for equipment or samples 
Subsistence 
Fares of public carriers 

BILLING 

Rental ve hicles 
Printing and photographic reproduction~ 
Long di stance communications 
Special fees, insurance, permits and licenses 
Services of testing laboratories 
Services of explosives technicians 

Statements will be issued every four weeks, payable upon receipt, unless otherwise agreed. 

Interest of 1%% per month (but not exceeding the maximum rate allowable by law) will be payable on any amounts not paid within 30 days, 
pa~'ment thereafter to be applied lirst to accrued interest and then to the principal unpaid amount. Any attorney's fees or other costs incurred 
in collecting any delinquent amount shall be paid by the Clien t. 

In the event that the Client requests termination of t\le work prior to completion of a report, we reserve the right to 'complete such analyses 
and records as are neces.o;ary to place our rues in order and , where considered ,by us necessary to protect our professional reputation, to 
complete a report Oil the work performed to date. A temlination charge to cover {he cost thereof in an amount not to exceed 30 percent of all 
charges incurred up to the. date of the stoppage of the work may, at the discretion of Dames & Moore, be made. 

Rates arc subject to change upon notification. 

WARRANTY AND LIABILITY 

Dames & Moore warrants that our services are performed, within the limits prescribed by our Clients, with the usual 
thoroughness and competence of the engineering profession. No other warranty or representation, either expressed or 
implied, is included or intended in our proposals, contracts or reports. 

Our liability to the Client for injury or damage to persons or property arising out of work performed for the Client and for 
which legal liability may be found to rest upon us, other than for professional errors and omissions, will be limited to our 
general liability insurance coverage, which we maintain in limits in excess of $3,000,000. For any damage on account of any 
error, omission or other professional negligence, our liability will be limited to a sum not to exceed $50,000 or our fee , 
whichever is greater. In the event that the Client does not wish to limit our professional liability to this sum, we will waive 
this limitation upon the Client's written request provided lhat the Client agrees to pay for this waiver an additional 
consideration of 4% of our total fee or S200, whichever is greater. 

In the event the Client makes a claim against Dames & Moore, at law or otherwise, for any alleged error, omission or other act arising out of the 
performance of our professional services, and the Client fails to prove such claim, then the Client shall pay all costs incuned by Dames & Moore 
in defending itself against the claim. 

IIS .S (REV. J·72) 





PROGRESS REPORT 

To: R. F. Hewlett, President 

From : N. H. Carouso, Consultant 

Subject: Progress Report 

71 Minerals Project: 

The 71 ~linerals proj ect area, southwest of Tombstone, Arizona, 

was visited with Mr. R. r. Hewlett, President, ,Sierra Mineral 

~lanagement, on June 28, 1973, to inspect the proj ect site, and 

discuss pro ject goals . It was decided to resample the State of 

~lain e ~'1i n e area du:t',p s at a deeper level in the dumps to determine 

if the grade of silver changes with depth and al so to collect 

representative samples for cyanidation tests to he run by the Reno 

Hetallurgy Research Center, U.S.B.M., Reno, Nevada. A forty to 

fifty pound sample from each dump was collected and sent to the 

Reno Metallurgy Research Center. Mine dumps sampled were as 

follows: 
Ag. oz./ton Au. oz ./ton 

State of Maine dump 112 3.8 trace 

11 3 2.0 trace 

" 1/4 2 . 8 trace 

" 11 5 2.6 trace 

" I/f> 1.4 trace 

117 4.8 trace 

IIR 3.2 trace 

Triple X dump 3.7 trace 

Triple X extension dump 4.5 trace 

Bonanza dump 4.4 trace 

North Bonanza dump 2. 0 trace 

lIncle Sam dump 1.1 trace ,/ 

Brother Jonathan 3. 0 t race 

Solstice 3.4 trace 

Merrimac 2.4 trace 

The above assays were run by the Reno Metallurgy Research ' 

Center, and the results received by the writer while visiting the 

CEmte'r on August 17,1973. Discus sion of the visit will be reported 

in a subsequent part of the progress report. 

" ' , 

~, 
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On July 9, 1973, at a meeting at Miami, Arizona, Messrs . R.F. Hewlett, 

E. Escapule, John White and the writer discussed the Golden Sunlight 

m 11 at Whitehall, Montana, which was to be dismantled and reconstructed 

at the 71 Minerals project area near Tomhstone, Arizona. Immediately 

after the meeting, Mr. E. Escapule and his crew departed for Whitehall, 

~'Iontana. Early the next morning the writer and his son, Mark, also 

departed for Whitehall, Montana, to inspect the equipment, take measure-

ments of equipment and building, and assist Mr . E. Escapule in scheduling 

the priority of equipment to be dismantled and shipped to Tombstone, 

Arizona. 

lipon i nspect ion of the t hi ckners at the Whitehall Mi 11, it was found 

t;',3t jJul p had been left i n the steel tomb I':hcn the mi ll was shut down 

ahout 1956, and along the air/ solids line the walls of the tanks were 

pitted an~ in places rusted through. Two possible coatings to restore 

the tanks will he discussed later in this r eport. The agitator tanks 

are sound and \~ill only require minor modification to conform to our 

flow sheet design. The balance of the major equipment all appears 

usahle. The huilding will he erected at the Tomhstone site and will 

be expanded us i ng 'material from the Whitehall site and other sources. 

I twas deci cl ed to retu'rn via Denver, Colorado, and to contnct 

NSI Industries, Inc., makers of the Marcy ball mill acqu ired from the 

\\~\i tehall ~lill, and order Instruction and Operations Manuals, to include 

Parts Lists and Foundation Drawings. This was done, however, as of 

August 22, 197:1. The ~lanuals have not arrived. The ba1l mi1l foundation 

drawings are needed to complete our build i ng foundation plans. While 

in Denver, Col orado, ~lr. Charles Ci t o of ~lachinery Reserve of Denver, and 

Mr. Harold Grimes of Morse Bros, Machinery Co., were visited and I 

inspected some equipment which we may need for the Tombstone Mi 11. 1--11' . 

Charles Cito has followed up with additional quotations. 

Refore the r eturn trip vi a Denver, Colorado, a gold property 

evaluation trip was made to the Ruhy and Joe placer claims, situated on 

the St . Joe River, of eastern Idaho. The evaluation of this property 

will be covered by a separate report . Also a trip was maUe to Salt 

Lake Ci ty, Utah, for a meet ing with Messrs. R. F. Hewlett and J. Bruce 

Stevenson pertaining to the Gihson Mine copper leaching operation and on 

the following day a meeting with Messrs. R. F. Hewlett, ,1. R. Stevenson, 

and Seth Horne, et al., regarding the acquisition of mining claims to 
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ex·pand the 71 Mineral s proj ect area. 

·Upon returning to Arizona during the week of July 24th, effort was 

di rected toward calling and visiting local suppliers of used mi 11 ing 

equipment, corrosion resistant coatings, gasket material for the thickner 

and agitator tanks, prefabricated forms for construction of tanks and 

sumps from concrete, Gunite contractors, electric motor rebuilders and 

suppliers. During this time much consideration was given to Tombstone 

plant site location for the cyanide count er current decantations plant 

and al so the tailings disposal area. A site was selected near the State 

of ~Iaine main shaft and the site was stripped to bedrock and then drilled 

bv pneumatic drill to obtain samples for assay. Assay results and 

geological examination ,~ill determine if the site selected can be used. We 

will then set forms for the mill huilding foundation. However, we are 

'"aiting for the ball mill foundat:ions drawings from USI Industries, Inc. 

Ca lled ~Ir. Al Evans, Applications Engineer , for ~1SI Industries, Inc . , 

Denver, Colorado, on August 22 , 1973, and he assured me he will expedite 

our getting the foundation drnwing s. It is expected that we will set 

forms for the mill fo undations next week. 

Two t ype s of.tank coatings are heing considered and will be evaluated 

by coating test material. One coati ng is called Elastron butyl base 

co·atilig by Unit ed Paint ~lfg., i) nd the other is a catalytic 2-part nylon 

epoxy primer and a catalytic nylon [,lodifi ed epoxy enamel manufactured by 

Garlock Products. The t est results should determine the product to be 

used; however, at th is time I wn partial to the nylon epoxy coating because, 

firstly, the cost is approximate ly one fourth the cost of the butyl 

b:lsc, evaluating from thei r respective specifications sheets, and secondly, 

I believe the Gar lock product has heen more widely tested by industry, 

cxpecially the mining industry. 

Quotations on gasket material required for t anks, approximately 

4fiOO feet, vary widely. Of the two quotations we have, one is for 

~114.00/100 feet and the other is for $24.80/100 feet. The $24.80/100 feet 

quote is my preference, both from cost and quality, as this gasket will 

be fabricated from Garlock neoprene by Helm Industrial Supply, Inc., 

Phoenix, Arizona, with one week delivery. 

A meeting with Mr. Henry H. Rubin, Trell eborg, pertaining to rubber 

linings and 'veal' point products was very informative and could lead to 

some applications at the Tombstone Mill. 
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A meeting with Mr. Thomas L. ~1uir. President. Phoenix Gunite. Inc. 

Costs and application of Gunite for our needs was discussed and Mr. Muir 

will send us drawings per my specifications and price quotations for 
,,' 

construction of,500 TPD leaching vat and a leach dump pad. The vat could 

be conside red for both Tombstone and the Gibson Mine expansion. 

Through Mr. C. Richardson. Denver Equipment Co .• Tucson Office. I 

learned about a CCD cyanide plant that could possibly be acquired,at 

Atlanta. Nevada. We were unable to locate the last owner of the mill. so 

I decided that I would inspect the mill at the Atlanta ~ l ine. Nevada. and at 

the same time at tempt to determi ne the ownership. The trip to Nevada 

I,ou l d a lso i ncl ude visiting the Carlin Gold ~1i i1e and Cortez Gold Min e 

along wi th vi Siting and discussing t es t work results with Bureau of ~1ine 

personnc I at the Reno ~1eta ll urgy Center, Reno, Nevada . 

The Atlant a CCD cyanide plant is ab out a 500 TPD plant.less the 

crush i ng plant and conveyors. The equipment is in good condition. The 

present OIm er i s /vIr. Rutherford Day, 1118 S.W. 8th Terrace, Ft. Lauderdale, 

Fla. 3334 5 , phone (305) 527 - 0368, I"ho purchased the equipment and buildings 

a t a sher iff 's sa l e on May 25, 19 73 for $17,325. l~e appraised valuation 

i s approx ill1:1te l)' $'(18 ,000 and assessed va l ue at $32,500. I a tt em pted to 

cont act ~i r . Day and was i nf ormed that he woul d be hack i n Florida on 

August 24 , 1973 , at which time I I, ill ask him if he I"ishes to s e ll the 

mi 11 a nd for how much . 

The Carlin Go ld Mine, Carl i n, Nev~da, wa s interesting . I visi t ed with 

~Ir. Jim ~1cFarlane. Chie f Eng ineer, and d is cus s ed the mill design and 

performance and a 1 so the ir llump leachi ng desi.gn amI t echniques. The), 

pI ail to use stri pped 1 ake bed p ,his for dump leachi ng of their sa tell i te 

deposits . Asphalt pads , , 4 'i nches thick , sheared. at the i r mill si te test 

area. Thi s is simi lar to some of my experiences with aspha lt pads. I 

found at the Gibson Mine tha t compac ted local clay worked far s up eri or 

to asphalt . The Carlin ~1ill was designed for 2000 TPD capacity and cost 

about $6 .000,000 and about a year t o build. They are nOl" milling about 

2400 TPD gold ore. 

Heap leaching at Carlin Gold Mine is presently conducted on the 

abovementioned asphalt pads. They arc 100 feet wide and 90 feet long, with 

four su ch pads in line:'~ith approximately a 2.5% pad slope grade. Th ey 

load to about a 10 foot lift and i rrigate ,with rubber tubing outlets at 

12Q gpm per 90 X 100 feet pad. Leaching time is about 5~ days for a 60% 
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recovery. Carbon precipitation is used with a caustic strip. 

The Cortez Gold Mine, Cortez, Nevada, was next visited and a 

detailed inspection of the mill was arranged by Mr . Don Duncan, Mine 

11anager. Messrs. Jim Smolik, Mi ll Superintendent; Reeve Fagg, Mill 

Foreman; Ed Walker, Refinery Operator; and Bob Baker, Metallurgist, all 

I~ere very informative. The Cortez Mi 11 was patterned after the Carlin 

~lil1 and it has a design capacity of 1600 TPD and cost about $7,000,000. 

They are milling about 2400 TPD, due to their efficient grinding section. 

~1etallurgy is about the same as Carlin. 

~ Ir. Don Duncan refused to discuss their heap leaching operation with 

the st atement that it was company poli.cy; however, was ahle to piece 

together enough informJtion to :! :: l ea~t SJti s fy some of my curiosity . 

They are building heaps on stripped lake heds and then compacting mill 

tailings in the pad area. They eventually plan to build a 50 foot lift. 

The s lope grade of their pads is about 5%. It appears that the gold content 

of the heap dumps was underestilliated, because from a reliable source 

learned that as of a week or so ago, they have already extracted 150% 

of the gold they estimated to he in the dumps. It look s like they may 

have used mi 11 graoe ore for thci r clump heaps . 

The visit I~ith U.S. l3ure:tll of i·;ines personnel at the Reno Metal

lurgy Center, Reno, Nevada , wa s l uk e old home week. Most of the fellows 

that I worked with at the Center during the middle 1950's are still there. 

We discussed Bureau proj ects, p~ st , present and potential future. ~lr. 

R. Lindstrom, Supervisor Chemical Engi neer, assured me that our State 

of ~laine mi ne area dump sampl es Id11 be processed in the near future. We 

need t his data for our mill des:i gn :It Tomhstone; therefore, I am init iating 

test I·:o rk to be conducted a',: the Ari zona Bureau of Mines laboratory at 

the lJniversity of Arizona, Tucson, Arizona. Mr. Dave Rabb, of the Arizona 

Bureau of Mines, will expedite grinding and settling rate tests on our 

ore next week. 

believe that Mr. E. Morrice, Research ~letal1urgist, Reno ~letallurgy 

Center, Reno, Nevada, is conducting a research project to study methods to 

beni'ficiate argentiferous manganese ore that is commcim in certain are'as 

of the Tombstone di s trict and other localities of Arizona. I plan to 

send Ed ~forrice samples of this type ore and infoI1l1ation I have and also pos

sibly assist funding of the r esearch project by talking to Dr. T. Henrie, 

Assistant Director, U.S. Bureau of Mines, Washington, D.C. 
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I strongly urge that we impl ement the laboratory at Tombstone to enable 

us . to do most or all of our test work . This is ne~essary fo~ mill control 
fl-, ' (.1 .. (; .; .) .: • ..J ! " " ,," ,.:.; t' ! '\1.-J 

and to test characteri stics of custom ores oTA for· whatever ~roper~y is 

being evaluated by the company. If this suggestion meets with management 

approval, I will prepare a proposal of what equipment will be required~<~ 

St..\ .. , J jV ,. ,' '".J -tJ, <'J ~""\"i~" i" :1.' :'-,.; .-. ( ,'r'v"J h7').f? 'J., '<-' '- ' ' y 'll ' ,." . ~.-( (~t· ,,c. 
J.- . , \! C t ... ~ 
V!.<'-<.--.-v J,Qd . Q.t<j,TD"1..(1Y~ /J ,./) -'Q_~a~,,; C-'~4'A"~ 

G 
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Mr. R. F. Hewlett, President 
Sierra Mineral Manag~ment 
4741 East Sunrise Drive 
Skyline Bell Aire Plaza 
Tucson, Arizona 85718 

Dear Dick: 

F il-<....' ,i)~~Sttn--....- · 

September 11, 1973 

On Saturday, September 8, an examination was made of the Tombstone 
area operations. !1essrs. Charles and Ernest Escapule were guides 
for this tour. Of course, a one day inspection visit cannot fully 
acquaint a~yone with all the facets of the proposed operations. 
The tour, however, did alert me to your general proposed plan. I 
see nothing wrong with the overall picture, but would like to offer 
the following suggestions which are based on examination of present 
test work and field inspection. 

1. Dump Sampling: 

Attached to this lette r is a sampling procedure which 
will allow for a quick analysis for the silve r con
tained in a dt::7lp. 'The s yste;n allows for a dump to be 
segregated into areas wh ich can then be sampled and 
tonnages calculated. 

Dumps already known to carry some values should be 
the first tested. This would allow for a known ore 
feed to the plant prior to the start of milling 
operations. 

It is suggested that at least 100,000 tons should be 
proven prior to the start of milling. The program 
should not take over three months to accomplish. 

2. Screening Plant: 

An adequate screening plant should be immediately 
constructed and operated. At least 10,000 tons of 
mill feed should be stockpiled for subsequent treat
ment. 

The operation of this plant, prior to actual milling, 
would work out the most adequate production methods. 

All screened materials should be stockpiled either 
at dump or mill site. This would allow for sub
sequent weighing and blending (if necessary) prior 
to milling. 
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3. ~ing of Products: 

The assay office should ir.unediately be completed. 
Analysis of ores at the job site would save con
siderable dollars plus giving more adequate control 
of sampling operations. 

4. Milling Plant: 

The cyanide plant with added ore feed bins should be 
ins taIled as it \V'as at \'Jhi tehall, i'lon tan a . Space 
should be left for added wet screening, cyclone CCD 
circuit and an additional grinding mill. The flow
sheet \}i tIl minor changGs and location of equipment 
is correct for testin9 the Tombs·tone area silver ores. 

5. Qpcn pit P~o~~8ctin~: 

Areas around old stope s might contain sufficient 
values to allow for treatment. As old prospectors 
say I "Lool,- fOJ~ el e pha nts '.'.'h e re elephants have been 
bcforp.;" It is suggested that prospecting around 
the old stopes of the main mines could be quite 
productive. 

With the Tombstone Exploration holdings tied up, your company can 
develop long-range plans. 

The main thing right now is to do the work for getting the dumps 
properly sampled and prepare the mill for operation~ Once money 
is being- generated, everyone feels better. 

I strongly reconmiend that other mine work or geologic exploration 
be held to a minimum until the work outlined in the preceding para
graph is done. 

JBt\1:ma 

Sincer~ly yours, 

"{< 
/ ' . 

/ . 

I . . 
John 'B. ''lhite 
Post Office Box 8 
Inspiration, Arizona 85537 
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{!r,'rc~e ~O~ 
Counter Current Decantation Cyanide Process for Tombstone, 

Arizona, Silver Ores 

Introduction 

The cyanide process was a very important metallurgical process, developed 

for the extraction of gold and silver f~o~ tlleir ores. 

The early development of the cyanide process is mainly at-

tributed to John Stewart MacArthur and the Forrest brothers. It 

was first introduced into South Africa in 1890, and then it was 

widely used in Australia, Mexico and the United States. 

From a historical standpoint, it is interesting to 'note that 

the first patent registered by MacArthur and the Forrests was on 

Octoher 19, 1887. It covered the effectiveness of a weak solution 

of potassium cyanide as a solvent for gold and silver. The following 

year they patented the use of alkalies and zinc for precipitation 

of the precious metals from solution. The fact is that this old 

process revolutionized the gold and silver processing industry 

and is still basically the same process used today. 

The flowsheet of a typical cyanide cireui t will be discussed 

to familiarize t~e reader with the process. The crushed ore is 

ground in a ball mill in closed circuit with a classifier to a 

preselected fine size in the presence of an alkaline cyanide 

solution. The classifier overflow is thickened to remove the 

pregnant solution and produce an u~derflow which is suhjected to 

agitation for final dissolution of gold and silver values. The 

agitator discharge is washed in a countercurrent decantation system 

consisting of several washing thickeners. Pulp is fed into 

one end and water into the other end, thus the flow of pulp and 

water is in opposite directions. The pulp becomes progressively 
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lower in soluble content as it passes to the discharge end .nd the 

water at the discharge end increases in lime, cyanide, gold and 

silver strength to constitute the mill solution. The mill solution 

is then used in the grinding circuit and is further enriched in 

gold and silver content to form the pregnant solution from the 

primary thickener. The pregnant solution is precipitated using 
, ~ . , 

zinc dust and the barren solution after precipitation is recycled 

to the washing thickeners. The precipitate is refined to bullion 

by adding fluxes and smelting. 

Flowsheet for Tombstone Mill 

Cyanidation flowsheets consist mainly of two types, all-slime 

and sand leaching. The all-slime cyanidation flowsheet includes 

fine grinding and agitation in alkaline cyanide solution for dis-

solution of gold and silver values, whereas, sand leaching is 

usually a batch process treated in vats by percolation. Another 

type could be called sand- slime leaching and a modified: version of 

this type will be discussed in another report and will cover my 

concepts of an agitated vat leaching process for crushed ore. 

A typical fl'owsheet is included in this report. This type of 

flowsheet is industry approved and tested. Although this flowsheet 

appears similar to an all-slime type process, it will differ 

because a relatively coarse grind will be sought. Preliminary 

laboratory testing indicates that a coarse grind should give 

satisfactory recoveries of gold and silver values. 

Settling rates favor a coarser grind and recoveries are not 

adversely influenced. Laboratory testing currently being conducted 

at the Arizona Bureau of Mines Laboratory in Tucson, will furnish 

the necessary data to finalize the mill design and plan~ operating 
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conditions. 

c: 
A discussion of the various steps in the flowsheet will be 

presented and related to the equipment available from the Whitehall, 

Mon t ana, mill. 

Grinding 

Single stage grinding utilizing the No. 66 Marcy Ball Mill 

in close circuit with the No. 16S~-D Dorr Rake Classifier, should 

give the tentative optimum mesh size of grind at a thru-put of 

about 150 tons per day of ore, assuming that ball mill feed will 

be _~" screen fraction from the crushing plant. 

To slightly increase the thru-put of the grinding circuit, 

one can consider several options; one, feed the mill with a smaller 

size screen fraction, two, increase the coarseness of grind, three, 

optimize by mill testing, the size and number of ball charge and 

type of liners, however, to substantially increase the daily tonnage, 

a second ball mill and classifier circuit should be installed. 

Agitation 

The propeller type agitators available from the Whitehall Mill 

are ideal for agitating a coarse grind product. Installation of 

an air agitation system to the agitators should be considered, 

especially to the rake Dorr type agitator. 

Aeration is essential for successful cyanidation, to supply free 

oxygen. For efficient dissolving, it is necessary that oxygen 

come in physical contact with the gold and silver particles. 

Therefore, air bubbles should be well dispersed in the pulp. The 

agitators can be modified to accomplish this. 

As in the grinding circuit, the calculated tonnage that can 
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be treated by the · available agitators is about l5~ ' (.(mS per day. 

This is assuming that 24 hour retention time in the agitators will 

be sufficient, however, '48 hours or a longer retention time may 

be required. Current laboratory tests, when completed, should 

give us this information. 

To increase the retention time and also the ton~age, addition-
; :... • f,.. 

al agitators will be required. 

The agitator tanks and drive mechanism are in fairly good 

condition, however, the impellers must be reworked and possibly 

rubber covered. 

Thickening 

Thickening is an important part of a cyanide plant and is 

essentially a continuous mechanical process involving settling 

where excess solution is removed from the pulp. 

The primary thickener removes pregnant solution which is 

sent to the precipitation plant for removal of gold and silver 

values from the solution. The counter current decantation thicken-

ers \\lash the cyanide pulp to recover the solution and reject 

the solids to was,te. 

Free settling rate studies conducted at the Arizona Bureau of 

Mines Laboratory, Tucson, Arizona, indicate that the State of Maine 

dump ore tested had acceptable settling characteristics at a pH of 

11.0, adjusted with lime at 2#/ton ore, The settling rate determined 

was 0.5 feet per hour and was dependent on a high pH. Lower pH 

degraded the settling rate. Based on this free settling rate, the 

available thickeners are .' capable of handling at least 70 tons per 

day of ore per thickener: 

The thickeners can oe installed in parallel. I recommend that 
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the thickeners be 'installed in pairs, each higher in elevation than 

the preceeding thickener pair to allow the solution to flow by gravity, 

thus eliminating at least four pumps, if standby pumps are included. 

The pulp will have to be pumped from the underflow of each 

thickener to the next thickener. This can be accomplished by 

either an adjustable stroke diaphragm pump or a slurry pump with 

pinch valve flow control. Either pumping systems are effective, 

however, the slurry pump-pinch valve system will lend itself favorably 

to future automatic control systems. 

The five 30 foot diameter thickeners at the Whitehall Mill were 

all set at the same elevation. This arrangement requires many 

pumps, and in my opinion and experience as Chief Metallurgical 

Engineer for a 30,000 ton per day concentrator, will result in high 

maintenance costs and poor running time availability. Industry 

practice, and the two recently constructed cyanide plants in 

Nevada, use gravity flow for thickener solution. 

The available thickeners are in need of repair. Pulp was left 

1n the thickener tanks when the Whitehall Mill was shut down in the 

middle 1950's, and along the air-pulp interface, the tank walls 

are badly rusted.. Badly rusted sections should be replaced or 

portions cut out and new plates welded in place. All tank sections 

should be sand blasted and when the tanks are assembled, they should 

be treated inside with a corrosion resistant coating. A 2-part 

catalytic nylon base epoxy primer and enamel will be tested as soon 

as received from the supplier. A butyl rubber coating, "Elastron", 

has been received and will be tested immediately. 

The thickener drive mechanisms are in only fair mechanical con-

dition and will have to be reworked. 
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Clarification and Precipitation 

The equipment, although antiquated, appears to be useable. 

The leaf type clarifier filter and the sock type precipitation 

tank, typical of small cyanide plants in the past, can be reworked 

and used for initial production. 

At a later date, pressure type clarifier filters and precipi-

tate presses can be installed to update the precipitation plant. 

Refinery 

At present, refinery equipment is not available. It is be-

lieved that the Arnex-Placer people plan to keep this equipment with 

their laboratory facilities at Whitehall, Montana; however, it would 

seem prudent for management to investigate. 

Summary and Conclusions 

It appears that about 150 tons of ore per day is the maximum 

tonnage that can be processed, utilizing the equipment acquired from 

the Whitehall mill. Upon completion of laboratory test work, plant 

design and operating conditions can be finalized.-

Thickeners sil0uld be installed to benefit from gravity flow 

of solutions. Agitators shoUld also be installed to benefit from 

gravity. 

The thickener tanks must be repaired as well as the drive 

mechanisms. Agitator impellers should be rebuilt and possibly 

rubber covered. 

The Oliver Vacuum Drum Filter, acquired frolll the Whitehall mill, 

should be re\~orked and available for use in the counter current 

decantation washing circuit as well as the two 22 foot diameter 

thickeners. It is quite evident that we will be crowded for pulp 
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washing capacity. 

Additional equipment will have to be acquired to expand the -mill 

capaci ty. The writer has be-en active in investigating sources for 

equipment procurement. 

This cyanide plant, with realistic engineering and careful 

construction practices, should be successru1, -

September 18, 1973 

-, -. 

/1~j(~4tJ ~ 
Nicholas H. Carouso 
Consultant 
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September 24, 1973 

POSSIBLE 
ORE OPERATIONS FLOWSHEET - TOMBSTONE 

I DUMPS I TO BE SUBSTANTIATED ; 

1 BY TEST WORK 

I LOADER I 

1 
IFEEDER & SCREEN I 

PLUS SCREEN PRODUCT 1 l -' MINUS SCREEN PRODUCT 
(ASSAY GRADE WILL (ASSAY GRADE WILL GOVERN. 

GOVERN. COULD BE PLUS COULD BE MINUS 3 INCH OR 
3 INCH OR PLUS 1/2 INCH ALL MINUS 1/2 INCH 

L ~ 
PILED AT DUMP AREA TRUCKED TO MILL SITE I 

~ 
IFEEDER & CRUSHER I 

" I SCREEN I 

PLUS SCREEN PRODUCT ~ L MINUS SCREEN PRODUCT CYANIDE AND :\ 
LIME SOLUTIONS ' POSSIBLE PLUS 1/4" POSSIBLE 1/4" TO 

TO 1/2" SIZE 1/2". SIZE TO BALL 

• MILL GRINDING 
~ 

ROTARY DRUM SCRUB IN CYANIDE I IFEED BIN J 
SOLUTION. ABOUT ONE-TWO HOURS 

'" l-
WASHING RAKE 

+ 
RAKE PRODUCT 

TO 
WASTE DUMP 

WASHED SAND 
TO DUUP 

CLASSIFIER 
l 

I OVERFLOW I 

CYCLONE CCD CIRCUIT 

I FEEDER I 

IBALL MILLJ 

" IB.M. DISCHARGE SCREENj 

+1~8" -1~8" 
~ • 

I PUMP I 
,l. 

" 
10" CYCLONE I 

• (±) +100 MESH SPIGOT (±)-100 MESH 
OVERFLOW ' 

BARREN 
SOLUTION 

,....----12 PARALLEL 

AU & AG 
PRECIPITATES 
TO REFINERY 

8' X 30" 

3-SERIES AGITATORS 

2-PARALLEL 
8" X 22" 

-PARALLEL THICKENERS 
I X 30' & 8" X 22" , 

2-PARALLEL TIlICKENERS 
10" X 30' & 8' X 22' 

SLIME & TAILS 
TO Tx POND 

THICKENER CCD CIRCUIT 

I 
I 
I, 
I 

~ : 
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