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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: CONTENTION MINE

ALTERNATE NAMES:
HEAD CENTER
FLORA MORRISON
TRANQUILITY
PUMP SHAFT
YELLOW JACKET
GRAND CENTRAL GROUP

COCHISE COUNTY MILS NUMBER: 171

LOCATION: TOWNSHIP 20 S RANGE 22 E SECTION 11 QUARTER SE
LATITUDE: N 31DEG 42MIN 10SEC LONGITUDE: W 110DEG 03MIN 44SEC
TOPO MAP NAME: TOMBSTONE - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
SILVER
GOLD LODE
LEAD
COPPER OKXIDE

BIBLIOGRAPHY:
KEITH, S.B., 1973, AZBM BULL. 187, P. 74
AIME TRANS. V. 10, P. 335-339, 342-343
AIME TRANS. V. 33, P. 3-37
AZBM BULL. 143, P. 41, 43-45, 69-71
ADMMR CONTENTION MINE FILE
AGS 1988 FALL FIELD TRIP



~ CONTENTION MINE COCHISE

See: Tombstone Consolidated Mines Co. , Ltd. (file)
Tombstone Development Co. (file)
"Arizona Days and Ways Magazine March 2, 1958, In Publicity file (corres. files)

ABM Bulletin #143, p. 20, 27, 107

MAPS - Upstairs in the ABM rolled file boxes Tisted under Contention
i mine and Grand Central - maps of claims, workinas and cross-sections.

AIME Transactions V. 10, p. 335-339 & 342-343

AIME Transactions V. 33, p. 3-37

ABM Bul. 187, p. 74

MILS Sheet sequence number 0040030590

Mining Record, September 28, 1983, Pg. 4

Tombstone Deep Pumping Plant Proposal (Included in file)

A Brief History and Review of Ore grades and Production in the
Tombstone Mining District with emphasis on the Contention

Mine area. (DMR publication)--by Mike Greeley
IC 8969 -- Gold and Silver Leaching Practices in the U.S.; p. 16, 19-21, 22
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ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1989 CM/M CM& /

COWICHAN RESOURCES INC.

Contention Mine T20S R22E Sec. 11
905 Skyline Drive, Tombstone, 85638 - Phone - 457-2282 - Employees 50 -
Open pit gold silver mine - Cyanide heap leaching - Merrill-Crowe 4,000
TPD capacity recovery plant

Executive Vice President & Mine Manager ............... Dustin Escapule



FOR OFFICE USE ONLY
START-UP NUMBER
STATE NUMBER

F1SHA NUMBER

NOTICE TO ARIZONA STATE MINE INSPECTOR

In compliance with Arizona Revised Statute lon 27-303, we ere submitting this written notice to the Arizona
State Mine Inspector of our intent tostart M stop___ move (pleasa check one) & mining operation.

I{ this is @ move, pleass show lest location: Al / Jid
I you have not operated 8 mine previously In Arlzona, pledse check here: If you want the Education &
Treining Division to essist with your mine safety tralmng. please check here: . If this operation will use

Cyanide for Yeaching, plesse check here:

COMPANY NAME: R(Lm (O /7:;! Cy ~ /)MM /é/d£77
DIVISION:. /o ,53“754} o &6‘638’@002 TP E A,

MINE OR PLANT NAME: @ﬁg/ﬂ?hdé/ﬂt/ﬁ TELEPHONE: (202~ 45 7= 3555

CHIEF OFFICER: WW (7{

COMPANY ADDRESS: Q% ‘ /L/ WXl /s
CITy: 07;’%.457’[?776’ srm&ﬁ ¢ ZIP CODE: X56558"

MINE OR PLANT LOCATION: (include county and nearest town, as well as directions for
locating property by vehicle)

Tombslon e @)ﬂ/l,w (o Hor. 5638
*wf/f*wéz/ oL Tocem) %5 L il e o ol
//5'/05970 9’//0‘1 //)Mf
TYPE OF OPERATION: O/OE/U @ T PRINCIPAL PRODUCT: @y/J /Silye~

STARTING DATE: £= /= 5'9_ CLOSING DATE: DURATION =~

dnag e~
PERSON COMPLETING NOTICE: /(/ou/afvv€ !Ci’ﬂ 74 TITLE: @2»0{ Q%Z’;}c;f/,‘&

DATE NOTICE MAILED TO STATE MINE INSPECTOR: 7= /7-57

FORM 101- 106 REY. 10/85



CONTENTION COCHISE COUNTY

MG WR 10/31/87: Mr. Jack Schissler of PBR Minerals, Inc. reports that silver
and gold are coproducts at the washing operation at the Contention mine (file)
Cochise County. The approximate value of the mine tailings (originally produced

by TEI) is $9.00 per ton. PBR employs 35 people and is treating 40 to 60 tons/
hour.

MG WR 11/20/87: Learned that the Harbor Financial company of the Phoenix area is
in financial trouble. The three principals, forming PBR Minerals (the company that
is operating the Contention Mine — file, Cochise County, are associated with or
employed by Harbor Financial.

MG WR 5/27/88: Mr. Dusty Escapule reports that PBR Minerals (card) plans to mine

the southern end of the Contension trend (file) Cochise County. The company would
like to begin operations in the late fall.




CONTENTION MINE PIMA COUNTY

MG WR 5/23/86: The name of Frank Magini's company that plans to operate the
Contention mine (Cochise Co) is Cochise Silver Mines.

NJN WR 9/26/86: Frank Magini (c) called and reported that they should have all the
necessary permits to reopen the Contention Mine (f) Cochise County at Tombstone soon.

RRB WR 1/30/87: Frank Magini reports that production at the Contention Mine (file)
Cochise County is suspended until a larger vacuum pump for the filters arrives.

RRB WR 4/3/87: Arie Hilbrand with Magini, etc. at the Contention Mine (file)
Cochise Co came in for information about carbon-in-pulp. He reports that they are
slurrying old tailings with plain water and the residual cyanide is sufficient to
put the silver and gold into solution. The tailings runabout 30% minus 300 mesh
with most of that in the colloidal range which has given them considerable dif-
ficulty in filtration. They are now considering flocculating with guar and
carbon-in-pulp extraction. Their tests indicate with a 40% pulp density slurry
typically running .31 oz Ag and .02 oz Au they can extract 99% of the Ag and 90%
of the Au in 15 minutes using CIP.

MG WR 6/5/87: A Mr. Sam Riley of Sierra Vista has reportedly just completed
crushing and tabling precious metal-bearing slag from the defunct Tombstone
Exploration Inc. operation at the Contention mine (file) Cochise Co. The equip-
ment was obtained from Stutenroth Milling. Approximately 600 pounds of dore,
yielding 977 silver and 3% gold, were reportedly recovered. The recoverd dore
apparently has a value in excess of $165,000. The slag was reportedly sold for
$5,000 by Tombstone Development Co. to a group known as Gold Hawk of Globe, Az.

NJN WR 7/10/87: The Tombstone address for Silver Mines Inc (card) Cochise County
is 950 Skyline Drive, Tombstone, Arizona 85638, 457-2282.




CONTENTION MINE COCHISE COUNTY

MG WR 8/24/84: Messrs. Dave Rabb, Clem Chase and I attended a hearing on
alleged cyanide contamination by Tombstone Exploration, Inc. (TEI) operations
at Contention Mine, Cochise County, in Tombstone. Approximately 150 people
attended the hearing sponsored by the Arizona Dept. of Health Services.

MG WR 2/1/85: Learned that the Tombstone Exploration, Inc., wash plant
at the Contention mine (Cochise County) was removed from the property during
the week of January 21. This wash plant was designed to clean the Tleach
tails and prepare the tails for sale as road aggregate.

MG WR 4/5/85: Tombstone Exploration, Inc. (Contention mine, Cochise Co)

has submitted a formal closing notice (3-28-85) to the State Mine Inspec-
tor's office.

mG WR 7/12/85: Learned that a preliminary court hearing was held on Monday
July 8, concerning the bankruptcy proceedings of Tombstone Exploration,
Inc. (Contention Mine, Cochise County). I was informed that Mr. Frank
Magini is the principal creditor and he has asked the court to agree that
the mine property is an asset of TEI, the lessee, and to allow him to
take over the lease, as is, and operate the mine to recover the debt owed
him, The property owner, Tombstone Development Co., apparently disagrees
with this request; the company wants the right to negotiate a new lease
with Magini. I believe the court asked for more infomration before making
a descision.

NJN WR 2/14/86: FEddie Martin, Asst. State Mine Inspector (c) reported a
rumor from a "reliable source" that Dusty Escapule is in the process of
leasing the TDC property (Contention Mine) in Tombstone.

CJH WR 6/6/86: FEddie Martin (c) furnished this office with a copy of the
attached self-explanatory post card. He said that 250 (unconfirmed report)
cards had been returned. Number sent is unknown.




CONTENTION MINE COCHISE

I drove to Tombstone where I visited the 71 Minerals property. VBD WR 5/13/75

MG WR 2.5.82: Mr. Jim Brooks, geologist with CF&I Co. of Pueb¥o, Colorado, informed
me that he received, from agent Jim Briscoe, an offer to buy the assets of the
Tombstone Development Co., Tombstone, AZ. No-price was mentioned. Tombstone
Exploration Inc. is leasing at least a portion of Fombstone Development's property
in and around the Contention Mine.

MG WR 4/2/82: Visited the Tombstone Exploration Inc., operation at the
Contention mine south of Tombstone, Cochise County. Security has been increased
at this property. Since I had no formal appointment I was not allowed past the
new guard house. I have learned indirectly, however, that the average grade
of ore is about 1 oz. Ag/ton and it is rumored that the company has had problems
maintaining grade. The problem apparently stems from materials handling
difficulties rather than present or absence of ore. Normally rock assaying
0.5 to 1.0 oz silver is stockpiled and blended with high grade ore when appropri
but occassionally this intermediate-grade rock is process as high grade material
by mistake. When this happens, of course, the anticipated production of
silver falls off. I understand normal recovery is about 60%.

ate

MG WR 5/6/83: Spoke to Mr. John Escapule, Chief of Maintenance and Safety at
Tombstone Exploration, Inc. (Contention-Grand Central mine area, Cochise
County). His company now employes 135 people. The contention shaft area has
been cut down from the surface about 150 feet and openings to the old Head
Center workings have been exposed.

MG WR 2/24/84: Visited the Contention mine operated by Tombstone Exploration
Inc., in Cochise County. Met Mr. John J. Fritts, the mine geologist. He reports
that the ore currently mined is generally restricted to the Contention dike. He
also metioned tight folds occur in the sedimentary members of the Bisbee Group,
an occurrence apparently never recorded before.

MG WR 6/7/84: At the Contention mine (Cochise County) Mr. Joe Graves has resigned

as Mine Superintendent. Mr. John Fritts, Cheif Geologist, has assumed his duties.
Mining is concentrated in the Grand Central area at the south end of the cut.
Approximately 100,000 tons of ore have been identified for this phase of mining, with
an initial stripping ratio of 8:1. As this ore is mined and the ratio is Towered,
‘waste removal in the Head Center area on the west side of the cut will be resumed.




CONTENTION MINE COCHISE

I drove to Tombstone area where I examined the Sierra Minerals Management
operations at Tombstone, the State of Maine mill which is closed down for
expansion of crushing facilities and the operation commencing on the Chance
claim by Resources Internation Inc. whose property adjoins the State of Maine
operation on the south. The Sierra Minerals operation in south Tombstone
will be a heap leach operation of dumps. Any high grade material will be
treated in the State of Maine mill. VBD WR 12/19/74
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NOTICE OF THE PRELIMINARY DECISION TO DENY AN q kP
INDIVIDUAL AQUIFER PROTECTION PERMIT

INVENTORY NO. 102806 ,, 7, 77071 /e {2\ | Codise

Public Notiée No. 27-04APP Published on or about November 7, 2003

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director of the Arizona
Department of Environmental Quality intends to deny an individual Aquifer Protection Permit to the
following applicant(s):

Tombstone Development Company/Contention Mine

Mr. Lynn Hansen

Tombstone Development Company/Saddle Hills Realty
P.O. Box 68511

Tucson, AZ 85737

Underground mining began on the Tombstone Development Company/Contention mine site as early as
the 1870's. Tombstone Development Company (TDC) acquired the property in the 1950's. TDC
leased portions of the site for operation of precious metal mining and extraction operations.

The portions of the site regulated pursuant to the Aquifer protection Permit (APP) program Statutes

and Rules contain facilities used in conjunction with cyanide heap leach operations to recover gold and
silver concentrates from ore mined on site. The facilities include an open pit mine, leach pads, crushing
and grinding facilities, surface impoundments for collection and holding of various stages of leachates, a
concentrator facility, tailings and waste rock dumping sites, several chemical storage areas, a waste tire
disposal area, and a solid waste disposal area.

After mining and extraction operations ceased in 1992, all ancillary and processing facilities at the site
were left in place as abandoned by the mine operators. From 1992 through 1995, TDC assessed the
potential for developing a large copper ore body at the site, and subsequently decided instead to apply
for an APP application for closure. An APP application for closure was received by ADEQ on
December 27, 1997.

The Aquifer Protection Permit application documentation is available for public review, Monday
through Friday, 8:00 a.m. to 4:45 p.m., at ADEQ, Records Management Center, 1110 West
Washington Street, Phoenix, Arizona, 85007. To review the file, contact the project manager, Mr.
Barry Rechtorovich 24 hours in advance at (602) 771-4789.

Persons may submit comments or request a public hearing on the proposed action, in writing, to Mr.
Barry Rechtorovich, ADEQ, 1110 West Washington Street, 5415B-3, Phoenix, Arizona, 85007 within
thirty (30) days from the date of this notice. A public hearing request must include the reasons for such

request.
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Fife Symington, Governor Edward Z. Fox, Director

NOTICE OF THE PRELIMINARY DECISION TO REVOKE A

GROUNDWATER QUALITY PROTECTION PERMIT

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director
of the Arizona Department of Environmental Quality intends to revoke a Groundwater
Quality Protection Permit from the following permittee:

- Public Notice No. 91-93AZAP On or about

PBR Minerals-Grand Central Leaching Facility June 14, 1993
PBR Minerals, Inc.
PO Box 370

Tombstone, AZ 85000
Groundwater Quality Protection Permit No. G-0020-02

The facility is located at the Contention Mine site approximately one mile south of
Tombstone, Arizona in Cochise County, over groundwater of the Upper San Pedro
Basin in Township 20 S, Range 22 E, Sections 11, 12, 13, 14 -Gila and Salt River
Base Line and Meridian. '

On January 20, 1989 Groundwater Quality Protection Permit No. G-0020-02 was
issued to PBR Minerals, Inc. for the purposes of operating the Grand Central Leaching
Facility and to perform hydrologic investigations and necessary corrective actions
relating to groundwater contamination which occured as a result of the operation of a
previous leaching facility at the Contention Mine site. PBR Minerals, Inc. did not fully
comply with the terms and conditions of the permit. In accordance with Arizona
Administrative Code R18-9-121.F.1, due to the non-compliance with the conditions of
Groundwater Quality Protection Permit No G-0020-02 and the apparent inability to
correct this non-compliance, this letter is notification that the Director of ADEQ
intends to revoke the permit. :

/’/ -
The permit and related materials are available for public review Monday through
Friday 8:00 a.m. to 5:00 p.m. at the Arizona Department of Environmental Quality,
Plan Review and Permits Section, 3003 N. Central Avenue, 5th Floor, Phoenix, AZ
85012. )

3033 North Central Avenue, Phoenix, Arizona 85012, (602)207-2300



Persons may submit comments or request a public hearing on the proposed action, in
writing, to Al Roesler, Plan Review & Permits Section, ADEQ, at P.O. Box 600,
Phoenix, AZ 85001-0600 within thirty (30) days from the date of this notice. Public
hearing requests must identify this proposed permit action and state specifically the
reason for such request. The Director expects to reach a final decision within 30 days
after the close of the public comment period established by this public notice. For
further information contact Al Roesler at (602) 207-4662.
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NOTICE OF ISSUANCE OF A
TEMPORARY GROUNDWATER QUALITY PROTECTION PERMIT

Pursuant to Arizona Administrative Code, Title 9,
Chapter 20, Article 2, the Director of the Arizona Department
of Environmental Quality has issued a Temporary Groundwater
Quality Protection Permit(s) to the following applicant,
subject to certain special and general conditions.

Public Notice No. 24~-88A7Z On or about
PBR Minerals, Inc. May 9, 1988
#603-3104 East Camelback

Phoenix, Arizona 85016

Temporary Groundwater Quality

Protection Permit No. G-0019-027T

The permit authorizes the continuation of the cleanup of
soils contaminated with cyanide at the Contention Mine site
at Tombstone, Arizona. The soils will be treated through a
pilot scale leaching plant at the site, No cyanide will be
added during this treatment. The treated material will be
stacked on 1lined areas which drain to a 1lined impoundment
both of which have leak detection systens. The treated
material will be analyzed to determine the effectiveness of
the treatment system before removal from the stacking areas.
Groundwater quality will be monitored on a regular basis from
three on-site wells and one city well. Depth to groundwater
beneath the site is in excess of 500 feet. A public hearing
was held in Tombstone on December 29, 1986 at 7:00 p.m.
concerning the original cleanup permit, No. G-0011-02, issued
to Cochise Silver Mines, 1Inc. The Temporary Permit is valid
until January 9, 1989.

The permit and related material are available for public
review Monday through Friday, 8:00 a.m. to 5:00 p.m. at the
Arizona Department of Environmental Quality, Water Permits
Unit, 2005 North Central Avenue, Phoenix, Arizona 85004.

Persons may submit comments or request a public hearing
on the proposed action, in writing, to ADEQ at the above
address within thirty (30) days from the date of this notice.
Public hearing request must include the reason for such
request.

The Departiment of Favicosmicnral Quality as An Equal Oppartunity Affirmarive Action Employver
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Central Palm Plaza Building

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALIT

EVAN MECHAM, GOVERNOR
GERALD H. TELETZKE, PH.D., DIRECTOR

NOTICE OF ISSUANCE OF A
TEMPORARY GROUNDWATER QUALITY PROTECTION PERMIT

Pursuant to Arizona Administrative Code, Title 9,
Chapter 20, Article 2, the Director of the Arizona Department
of Environmental Quality has issued a Temporary Groundwater
Quality Protection Permit(s) to the following applicant,
subject to certain special and general conditions.

Public Notice No. 24-88AZ On or about
PBR Minerals, Inc. April 25, 1988
#603-3104 E. Camelback

Phoenix, Arizona 85016

Temporary Groundwater Quality

Protection Permit No. G-0019-02T

The permit authorizes the continuation of the cleanup of
soils contaminated with cyanide at the Contention Mine(P site

at Tombstone, Arizona. The soils will be treated thrdligh a
pilot scale leaching plant at the site. No cyanide will be
added during this treatment. The treated material will be

stacked on 1lined areas which drain to a 1lined impoundment
both of which have leak detection systems. The treated
material will be analyzed to determine the effectiveness of
the treatment system before removal from the stacking areas.
Groundwater quality will be monitored on a regular basis from
three on-site wells and one city well. Depth to groundwater
beneath the site is in excess of 500 feet. A public hearing
was held in Tombstone on December 29, 1986 at 7:00 p.m.
concerning the original cleanup permit, No. G~0011-02, issued
to Cochise Silver Mines, Inc. The Temporary Permit is valid
until January 9, 1989.

The permit and supporting documents are available for
public review Monday through Friday, 8:00 a.m. to 5:00 p.m.
at the Arizona Department of Environmental Quality, Water
Permits Unit, 2005 North Central Avenue, Phoenix, Arizona
85004.

Persons may submit comments or request a public hearing
on the proposed action, in writing, to ADEQ at the above

address within thirty (30) days from the date of thiisynotgge.;
Public hearing request must include the reason | fori ‘such
request.
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Frank Magini and Dusty Escapule are attempting to
run the tails stockpile at the Contention Mine near
Tombstone. They would appreciate your support by
signing this card and giving it to Dusty. If you
have any questions concerning this matter, please
feel free to call Frank collect at 602-242-7315 or
talk to Dusty in town. THANK YOU!!!

To Whom It May Concern,

I am in favor of the Contention Mine opening so long
as the utmost care is taken to safeguard the water
wells and other requirements of the State are met.

Other Comments? -

signature -

print name & address

U
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June 25, 1986

Water Permits Unit

Office of Waste & Water Quality Management
Arizona Dept. of Health Services

2005 N. Central Avenue

Phoenix, Az 85004

Gentlemen:

DEPT. OF MINES &
MINERAL RESOURCES

The San Pedro Water Resources Association (SPWRA) is nteres
status of the permit of the proposed resumption of a cyanide leaching
operation for silver ore at the Contention Mine site in Tombstone,
Arizona. Our primary concern is, of course, the safety and well-being of
Tombstone residents. Of only slightly less importance is our concern to
avoid at all costs contamination of any kind to our aquifer in the Upper
San Pedro Basin. We would appreciate very much your response to our
concerns as soon as possible.

We have reviewed Mr. Roger Kennett's féport from his site inspection of
May 22, 1986. We are pleased he has placed the testing program on hold
until proper permit applications Hhave been filed. We assume you are
satisfied the empty cyanide barrels have been properly neutralized. it
is of interest that Mr. Frank Magini, president of Cochisewsilvgrm%ingv_
stated in the Tombstone Epitaph on May'g?; 1986 tﬁgﬁmfﬁ%m%%?T?Tﬁg%w?ﬁzfé
barrels at the mine site is not regulated by State law because it is
taking place on "private land." We are pleased you will require burial
of these barrels in an approved landfill. w*

We would appreciate, if possible, receiving copies of the hydrology
mapping report of the Tombstone aquifer, the report delineating the area
involved in the cyanide contamination of T.E.I.'s well #2, and a copy of
the discharge permit application.

A Phoenix News Times article of April 1, 1986 reveals that Tombstone
officials have indicated a dramatic rise in cyanide concentrations in
samples from the contaminated well following rainfall, even after pumping

of the well had been underway for some time. This is most disturbing.
If the deeper aquifer that supplies Tombstone city wells has been
compromised, will the State prosecute? Will future polluters be

prosecuted?

Does the cyanide which has been leaching from existing tailing piles
since Tombstone Exploration, Inc. (T.E.I.) filed for bankruptcy in Jan.



. \ 5 \
3 age }

1985 pose any threat to groundwater? See enclosure. Mr. Escapule

indicates there is enough cyanide present in existing tailings to run

the pilot test program.

Mr. Scott Larson, P.E. submitted a set of porposals to you on April 28,
1986, concerning the proposed operations of Cochise Silver Mines. His
report raises a few questions.

The contaminated soil to be removed from the former leaching ponds is
addressed. Mr. Larson does not 4indicate the "final destination or

disposition of this soil. Your comments please.

Mr. Larson proposes clay liners for future leaching ponds. Is this
adequate? Should not the 1lining of such ponds be of an impermeable
material.

Mrx. Larson indicates monitoring equipment for water sampling and
analysis 1is available at the site. We feel that since it is in the
pecuniary best interest of Cochise Silver Mines to have a "“clean"
operation, it is a conflict of interest for the mine to do it's own
monitoring. Possible alternatives <could be officials who monitor
Tombstone's city wells, or to require the mine to use a state registered
laboratory as required for drinking water.

We certainly endorse the use of lysimeters beneath the leaching pad and
ponds, and downgradient from leaching pad site.

We are enclosing the statement of Mr. Tony Russell, formerly employed by
T.E.I. , because it is relevant to .this issue. Mr. Russell knew but was
not related to the 25 year old T.EfIf“employee who expired of cyanide
poisoning in 1982, )

In view of the past near disasters at this site, we would much prefer to
see an alternative method used to process ore that does not utilize
cyanide. Any assistance you can provide would be appreciated.

Thank you very much.

T Lochron—

Tom Cochran, President
SPWRA

cc:

Gov. Bruce Babbitt

Charles Anders, ADHS

Lloyd Novick, M.D., Director, ADHS

Judith Ayres, Administrator EPA, Region 9
Alex Gradillas, Mayor of Tombstone
Cochise County Board of Supervisors
Robert Corbin, State Attorney General
Bureau of Mines

Carol Mordhorst, R. N. - Cochise Co. Health Dept.
Joe Lane, Representative

Dennis De Concini, Senator

Barry Goldwater, Senator
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(Bffice of State SMime Inspector
705 West Wing, Capitol Building
Phoenix, Arizona 85007
602-255-5971

NOTICE TO ARIZONA STATE MINE INSPECTOR

In compliance with Arizona Revised Statute Section 27-3037 we are
submitting this written notice to the Arizona State Mine Inspector
(705 West Wing, Capitol Building, Phoenix, Arizona 85007) of cur
__intent to start(please circle one) a mining operation.
conpany NavE_7 Db sTene  Laeloealion Tt
CHIEF OFFICER_7, /. Scffos s
COMPANY ADDRESS o v A/0 ﬁﬂérﬁ'/p ALA— Pstorl gl
COMPANY TELEPHONE NUMBER 575 7-223/
MINE OR PLANT NAME_ (0 i v g 750 up iivw ( )L\l

MINE OR PLANT LOCATION (including county and nearest town, as well
as directions for locating by vehicle)

Secitth 5.4 ﬁﬂﬂ.!;ﬁ,«« 0hl VS So Huey
[/004/5‘? /& /%L

TYPE OF OPERATION {%I/A/{ PRINCIPAL PRODUCT j/ 4 e
STARTING DATE &/ 7 & crosmve pate 3/ 2 o SF
7 7

DURATION OF OPERATION  _§ f Vedre §

PERSON SENDING THIS NOTICE Z// /%M
TITLE OF PERSON SENDING THIS NOTICE Jé_{g,,y ///«[/{[_gf

DATE NOTICE SENT TO STATE MINE INSPECTOR jAZaV/J’/S )
7 7

*A.R.S. Section 27-305 NOTIFICATION TO INSPECTOR OF BEGINNING-OR
SUSPENDING OPERATIONS: When mining operations are commenced in
any mine or when operations therein are permanently suspended, the
operator shall give written nctice to the inspector at his office
prior to commencement or suspension of operations.
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Date:__April 2, 1984

" Information from:

Cretaceous age.
! stratigraphically higher members of the Bisbee.

Al DNA DEPARTMENT OF MINER/ "‘BESOURC&é
Mineral Building, Fairgrounds

Phoenix, Arizona - — /

D ooeer /

' o /

John Fritts, Geologist, Tombstone Exploration, Iics 5 T

Address:___P.0. Box 610, Tombstone, AZ 85638, phone 457-2231
Mine: CONTENTION 3. No. of Claims - Patented Yes
(Cochise Co.)
Unpatented
Location: Approgimately % mile southeast of Tombstone, AZ
SE% .
Sec. 11 Tp ZVOS Range. 22E 6.. Mining District. TombStone
Owner-___Tombstone Development Co. (TDC)

Addrass: P-0. Box 1445, Grand Island, NE 68802, phone (308) 382-7480

Tombstone ‘Exploration, Inc. (TEI)

Operating Co.:

Address: - - :
Vice President: Dustin L. Es;apule

President:___1nomas H. Schloss 12. Gen. Mgr.:_Bob G. Lee
Principal Metals: Ag & Au 14. No. Employed: about 100

Crushing and agglomeration

Mill, Type & Capacity:
(a) Down [ (b) Assessment work [] {c) Exploration ]

Present Operations:

(d) Production [X] (e) Rate tpd.

New Work Planned:_ Cutting a bench on the west side to deepen mine at least 50 feet
more. Also deepening mine on south end. May bench southeast side of mine (in

ore) also.
Miscl. Notes:_The mine is actually a large trench that trends NNE from the vicinity

» of the Grand Central shaft to just east and south of the Tranquility shaft. The

‘trench is about 2800 feet long and 200 feet deep. The ore %bnp repartedly con-

fined to the Contention dike and short cross-structures, avéfaqes 40 feet wide.

Mine walls are steep. In general the rock is easily ripped. Cunfently the

" Contention dike is at the toe of the west wall.

Sedimentary units exposed in the mine comprise the Bishee Formatian of

In general as the mine is developed to the south it exposes
At a point approximately midway

between the Contention pump shaft and the Tranquility shaft, a northeast-trending
fault, called the Contentment, has been identified by Mr. Fritts. This fault
dips steeply to the south, with the north side upthrown. Mr. Fritts believes

A% /é (continued)

Ao 2L,
(Signatufe) / ﬁ"’ (Field Engineer)




| TPARTMENT OF\MINERAL RE: | cEs
STATEOF 1ZONA
FIELD ENGYNEERS REPORT

Mine 71 Minerals D ump-Teach Operation Date April.22, 1983

(Contention Mine Area) ik
Engineer
Tombstone District noinee Tke Greeley
Subject:  Recorded production

District

Recorded production from the * Tombstone "~ Minina District, Cochiselonty
according to an abstract of U.S. Bureau of Mines data was obtained from the

Arizona Bureau of Geology and Mineral Technoloqy.

Production is recorded for the period . 1974-77.

Cumulative totals are: Tons of ore 1,238,276
Pounds of copper
Pounds of lead
Troy ounces of gold 8,152
Troy ounces of silver 264,376

The 1ollowing mines or mining claims in the district contributed to

the production: Contention Mine area.



A D)NA DEPARTMENT OF MINER.. ESOURCES
Mineral Building, Fairgrounds
Phoenix, Arizona

1. Information from: Mine Visit

Address:

2. MineContention/Grand Central Area 3. No. of Claims - Patented
Unpatented

4. Location:

5. Sec 1L & b Tp. 20 & Range 2E g Mining District.
7. Owner:
8. Address:

9. Operating Co.: Tombstone Exploration Inc.

10. Address: P.0. Box 61@, Skyline Dr., Tombstone, AZ 85638

e
11. president-‘/Thomas Schloss (NY) 12. Gen. Mgr.: Dustin L. Escapule

e
13.  Principal Metals: Ag 14.  No. Employed: L7

15.  Mill, Type & Capacity:

16. Present Operations: (a) Down [ (b) Assessment work [ (c) Exploration ]
(d) Production (e) Rate tpd.

17. New Work Planned:_

18. Miscl. Notes: lModerate sized operation that involves crushing old dump material

and newly mined ore from an open cut, pelletizing the ore, and spreading the

3/L - in (?) material on heap leaching pads. Escapule (%tate of Maine

Mining Co.) zinc dust precipitation plants are used to recover the silver.

The precipitates are shipped to the east coast for smelting and refining.

(Signaturé) tField-Engineer)

Date: 1-2-81 /?//,ZZZJ/U K/Vﬂ 2/
/



L ‘ “=sUNMARY REPORT OF 'ERALS EXAl=rATION
smbs orne Distrres

state._/é//zi..............County Eoe Afj@ Mineral Prcducts“./{‘/..{éﬁ? ..............

/

. Name of property or deposit..gn.gé.déﬂ.ﬁ ....... ’ 07//96//”47/‘/5/4//?7\' .......

~ Date examined._éﬁ.—?/?ﬁi.!ﬂngineer ........ /5‘4&/&/ ......... Date of this report°’%73/73—,
Reason for examination.... 174 M J M«;}% W

Zagineer accompanied by /70 G Address.

%...ent of property.../ M M,Z/@ A 03 W .
| I e ol i
Owner Address..

Leased or goptioned to 17/ /W%é A Address.. bﬁf/“/%«e 5 .
@Z*Z&U&d/ /&Uﬂ%ﬁﬂﬂﬁl /?WH»<7%¢Mﬁwb?L\

Location of property (be specific)........ 77

Jtly Wil okt £aly Mool a-Foitl and of e 300
Type of deposit and mineralogy (brief description) WW
M;}VW‘ :

lg'vwn dimensions of the deposit é(/W

Length Width y Depth

Attitude of the deposit (strike, dip, etc.i M s K ,%_.z/ /ZLA.AM
Lhte din.. s /fumyﬁ/n

Possible extensions; correlation of known showings

yo B

"




Present rate of production (if any).../l8na4<. WW ﬂWZ‘Mﬂ/—(\
et m. annal) JMM el s (b Ton
Samplmnefly, zr attach sket \.GW J’MAM ?‘7{’ }Mjw

Tentative Estimate of Reserves
(Subject to revision when assays are received or after engineering calculations)

Measurable tons Grade
Indicated.. tons Grade
Inferred tons.. Grade
Mining method (actual or éuggested) e

Vo)
- . pev e /
Milling or processing method (actual or suggested)..... /Iéﬁﬁﬂrmﬂ /%

Processing tests suggested

Tentative conclusion and decision.....Z. M ,)Aé‘ ?/ : m
2ol A 08l b ll) e Llm /Mé% dis
gﬂALD\’

To be accompanied by brief letter giving examining engineer's general impression of the
deposit, his impression of the owner, and any other confidential information he may care
to submit. Refer to any known prior examinations and reports. May be executed in pencil.
Should be mailed within 24 hours after examination is completed.

darnad /7/%% [Lpanitl ffrhimn deond P IBAt]
M@ﬂco/%ﬂw//dﬂ/ﬁ/ %MW

t
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[ . SUMMARY REPORT OF MINERALS EXAMINATION

/0////5 Forre IS trret

state,_zé%/z_, _____________ County..... C;’O///«jél .................. Mineral Prcducts?/;‘/"/"j;ﬁﬁ/
. Name of property or deposit...‘..él/fz_z_[.{%ﬁ 7Z/ 0./77. /%//él(-/’/}%r’,ll/»‘/é/ﬁ/d//ﬁ)
‘ Date examined.{‘f?/_lﬁ’,/zgl_Engineer.._....%é.QQ/ﬁ.............Date of this report...f??/Z.é/Zf[:.

Reason for examination //7/'//4/_ 213 7/

Engineer accompanied by....... /3/5 LS D G Address.
' %...ent of property. 3.42.Ex //// 7///4 7%’(/7/ /‘//// ;Z;Z,.'
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Mine
District

Subject:

DEFARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Proposed Pumping Plant Date  November 15, 1944
Tombstone Area Engineer 4, Macfarlane
TorrdiTova i>“12 ‘Zounnaftu-17 Fta‘h~hjb fgm 07°¢”om 9
Byron Jackson Co. C Ol TE A s PPISE

Los Angeles, Californis
Attention: Mr. Bertelsen
Gentlemens

Please pardon this long delay in answering your appreciated favor of
July 31, as shortly after receiving seame, my duties kept me busy and
disbant from the Tombstone area.

However, our new Director, Mr. Chas. Dunning, bas expressed his interest
in this tentative proposition to unwater the mines of Tombstone and I
am again at spare times working on the details in a preliminary way.

Enclosed herewith find a vertiocal section sketch, which may assist you
in giving us & rough estimate now covering the cost of power plant for
pumps plus about 200 H.P. in excess of pump requirements for hoists.

The main natural gas line from Texas to points west in Arizona cross
the Tombstone claims now, and it is likely that firing high pressure
boilers with this gas, thence to steam turbines, thence to generator
Tollowed by electric motors to the various machines, pumps, hoists and
alr compressor of about 1,000 cubic foot of air at 100# plus; this may
be the most efficient instsllation, but you may suggest a bsttér layout.

The water from these mines I am advised are potable except for a little
excess in fluorie acid. The ores to the old 1,000' level were predominently
oxidized, lead-gold-silver with occasional bunches of zinc and copper
naturally the corrosive acid condition will be determined before pumps

are decided upon.

Assuming a predetermined head of 1500% at 6,000 GPM for station (lower
level) pumps, plus sinking pumps to handle the sinking from 1,000% to the
1,500%, this equipment to be of your standard material.

- The estimate we request from you to cover the cost of plants and instal-

lation of same, piping, etc. during a normal time.

Buildings and mine development, trackage, etc. we can estimate here on

the ground, This includes shaft sinking and conunecting drifts, under-

ground stations and many other considerations, in all in an endeavor to
arrive at an overall cost end amount of investment,

Thanking you in the sbove and kindly answer to the following address.

Department of Mineral Resources
304 Home Builders Bldg., Phoenix, Arizona
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Increased Water Volume Fxpectancy From the Tombstone Mines: As stated above
the water output was over 5,000,000 gallons per 24 hours from the 1,000 foot
level of the Contention shaft, this being the deepest voint attained in the

entire Tombstone mining belt.

It is now neing studied by the State Department of Minsral Resources, the
project of deepening the Contention shaft and one other shaft (sbout 1/2 mile
more or less distant from the Contention) to a depth of 1,500 feet, or 500
feet deeper than the former 1,000 foot level asttained by the Bunker Rill
Mines Co. up to 1911 (this subject to further investigations).

It is consistent with the experience gained in lowering mine water that if
5,000,000 gallons are encountered on the 1,000 foot level daily, double that
amount will have to be pumped from the 1,500 foot level, and it seems a fair
surmise that approximately 10,000,000 gallons per 24 hours will pe the water
output from the 1,500 foot level of the Tombstone mines.

Assuming that this water is sold at 20 cents per 1,000 gallons, timss 10,000
units, produces $2,000.00 daily, or at the low price of 10 cents per 1,000
gal. unit $£1,000.00.

The water in the Contention shaft now rests on or sbout the 500 foot lavel and
ag stopes of magnitude, long drifts and all other types of miner underground
workings reached to a depth of about 800 feet below shaft collar, these workings
are now and have been for the past 33 years filled with water; an underground
reservoir of no mean dimensions to be pump drained, &s the first ster in advance
of shaft deepening.to the vroposed 1,500 level.

Financial Considerations: It is almost a universal practice that whenever a
private concern, community, stete or federal government drains by adecuate
mathods, a minsral srea previously left in a flooded state, that a fair royslty
on all minerals mined and sold, nroduced from the area, drained and made
available by ssid drainage system, that said royslty is contracted to the
agency performing this objective, for ample time, or in perpetuity, as com-
pensation for the invested capitel. The usual rovelty will vary from 5% to
10% of the net smelter or mill peyments on all mineral marksted and vroduced
from the drained area.

Tombstone Ores: Are fortmste insofar as the mines were developed to consist
of gold, silver and lead, almost entirely free of arsenical or sulphurous
acids, the mineralization being commonly known as oxzidized. Pyrites, zinc
oxides, or sulfides being found only in minor cuantitiss, the weter is potable
and only requires usual purification treatment common tc nearly all city water
systems prior to domestic use.

Mining the ores of Tombstone provides an industry not depvendent on war need
merkets, The substential gold, silver snd lead contents of the principal
mines will fit inte the post war neriod and bv the drainage of the entire
Tombstone minersl srea, as herein vrovosed, it is confidently believed the
mines will again produce millions. ‘



Tn this connection & resume of mine overations beginning late in 1902 and
after the consolidation of the Tombstone Mill and Mining Company and Contention
Company joined the Grand Centrzl Company in s reorganization.

This consolidation under the nsme of the Tombstone Consolidated Mines Company,
with E. B. Gage, manager, decided to sink & 4 compartment shaft to the 1,000
foot level.

During 1906 this main wnwatering and hoistine shaft reached the 1 ,000 footlevel
and the lerge steam driven pumns installed on the &b and 10th leveln, and the
work 6f mining, milling and pumping proceeded. The year 1909 was disastrous
as about June 1 the 10th level nump was submerged due to bresak down in plant.
During year of 1910 nsw and larger boilers were installed, also a 4,000 cubic
foot compressor, and oy use of large air driven sinking pumps the water was
drained to the 1,000 foot level again and the station pumps again placed in
operation.

Unsuccessful in refinancing and due to incapable and uneconomicel pumping
operations the then operatinzg company closed down, pumping discontinued on
Janvary 19, 1911 and blocks of the mineable area above the water level leased
to loczal miners.

Phelps Dodge Corporation acguired the holdings of the Tombstone Consolidated
Mines Company durinz June 191/ and carried on the work thereafter under the
name of the Bunker Hill Mines Company. They mede no attempt to regain the
pumps or to wnwater the deeper workings but did further exploration work
above the water level and by the end of the year were shiwnping substantial
cuantities of ore.

From the above history we learn it is that veriod of time from 1902 to 1911

when ores were mined from wmder the water, 5th to 9th levels, and a study of
said ores are now the only tangible records on which to base an anproximete

estimate of their grade and character.

The schedule of vroduction covering these 9 years comrrising the main mines
of tha Tombstone Consclidated Mines Co. output gives waluss as follows:

From 1902 to 1907 total in dollars based on metal vprices of

that period $3,100,000,00
From 1908 to 1911 inclusive 23_{)_ 290,00
For 9 years totel valus $4,036,290.00

Note: 2 years were almost lost by mines flooded.

The assays of the minerals recovered wsre aboubt as follows:

Gold ozs. 0.2, @ $20.00 $4 .80
Silver 8,70 65 5.75
Lead 2.0% LO# @ .05 2.00
This deduction made from dollar £12.55

Value of 4 years oubtput,
Prices of 1944 value as Tollows:

Gold ozs. 0,24 @ 32,72 7"

~J
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Jilver ozs. 8.70 @ ,70 6.09
Lead A40# @ .0725 2.90
Present vper ton grnss value 16.74

Prior to 1902 the best recerd now obtainable above water level zives & vnro-

duction of ¢25,300,000.00
(pert under water) 1902 to- 1911 with water delavs 4,036 ,290.00
A1l above (Since 1911 to 193, 4,102,281.00
water level (Since 1934 to 1940 about 500,000,00

Tombstone mines nroduction %33.938,571.00

Many smsll high grede chloriders output not included in the above, nor are
the carlot shipments made during the past three y=ars. The avove record of
Tombstone's production makes clear that no very large tonnage was stoped
below the Hth level vropalily not in excess of 250,000 tonsg, as compared to
about 2,400,000 tons mined sbovée the 6th or 7th levels of the discovered
mineral srea.

The proposed pumping project zimed at lowerinz the water down to the 1500

foot level would make available all ores already developed by the former miners,
tributary to the 1,000 foot lavel snd also menetrste to 500 feet depth into
virgin ground under the present known minerslization.

Probable Income From Ores: Again it is reasonsble to assume that from the
present water level, being about 500 feet below shaft collar down to the

1500 foot level, ain ore tounnage =about eguvel to the totel of thie former produc—
tion should be & fair expectancy.

Taking this at $34,000,000 snd deduvcting 1/3 for treatment costs, a net smelter
or mill return of $22,667,000 and assuming a royalty of 6% is tc be obtsinad
from this net smelter or mill production, the pumping and hoisting agency

would earn $1,360,000.
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INTRODUCTION

Tombstone Explorationy, Ince. (TEI) dis a privately held and

cantrolled COmpany.y which holds 0 mineral lease on
approximately 93% of the historically productive cloims in

the Tombstone Mining District. Fast production in the District,
valued at prices of $400 per ounce gold and 410 per ounce
gsilvery, was approximately $463,000,000, Effective production
ceased in 1911, with the appoarent cut-off grade for underground
mining being 40 ounces of silver per ton of ore.

The town of Tombstone is in Cochise County, about 60 miles
southeast of Tucson. TEI‘s property is on the outsKirts of the
towny and  there is an available work forcey much of it  with
experience in mining precious metals. The climate is warm and
aridy  which permits the company to operate year round, and
which is ideal for mining, c¢rushing and heap leaching.

At presenty TEI is mining on only 40 acres of its properties,
where it is operating a low cost open pit, with a heap leaching
operation involving proprietary potentable techniques and
equipment. In comparison to a conventional leaching operation,
leaching time haos been reduced from thirty doays to  less than
one week, and silver and gold recovery has increased from 30%
to &0Z for silver, and higher for gold. To recover further
silver and gold values, TEI has installed a wash plant to
process the leached ore., The process also creates a by-product
of marketable construction aggregote. From +the complete
processing circuity, soles from gold and silver and construction
aggregate may show a greater income than could be achieved by
using o milly, and at a small fraction of the cost.

The cost of producing the silver and g¢gold is less than the
cost of implementing an exploratory drilling program on the ore

would have been, Using dinnovative sampling, mining and
processing techniques, TEI hos generated a cash flow, while in
effect takKing the ultimate bulk sample. A conservative

correlation between the historical production from the first
and second levels at the site of the open pit mine, and TEI‘s
production from those levels, shows a ratio where TEI extracts
one ounce of silver for every five ounces previously extracted.
TEI believes thot a similar correlation may exist on  much of
the property it is currently anticipating mining.

Snles of silver and gold production from the open pit were!

1980 421,000
1981 $2,220,000
1982 4,472,000
1983 (9 months) 7,289,000
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HISTORY OF THE TOMBSTONE MINING DISTRICT

In 1857 Frederick Erunckow located and began working the Eronco
claim, five miles from the present town of Tombstone. In 18727,
Ed Schieffeliny, the son of a forty-niner, visited the EruncKow
mine while on a trip to Fort Huachuca. An army friend had
warned him that in this Apache territory all he would find
would be his own tombstone. Schieffelin noticed +that the
direction of ore was trending northeast from the Broncoy  and
following this trend he found what is now Known as the
Tombstone Mining District.

With his partners, Schieffelin located and staked a claim  to
the Lucky Cuss, and then the Toughnut. They then split the
Contention and the Grand Central with a new partner, These two
mines were to become the mojor producing silver mines of the
early 1880w,

The town of Tombstone sprang up in 1879, following the news of
Schieffelin’s strike, and  two  years later it achieved
international notoriety after the gunfight at the 0.K. Corral.

I

By 1883 many major mines hod become producers for the Tombstone
Mining District. These included the Flora Morrisony, NaumKeg,
south extension of the Grand Central, Emerald, Moonlight, Grand
Dipper, Vizinay, Head Centery Good Enough, Tranguility and
Silver Thread mines. Yearly production at its peak appears to
have exceeded $5,000,000 ot the metal prices of that time.

During the mid 1890‘s, the mining industry in the Tombstone
district foaced a number of problems. Many claims were tied up
in  litigation over ownership, mining costs were increasing,
working mines had ineffective pumping systems, oand precious
metal prices were dropping. In the late 1890’s, Mr, E. K, Gnge
raised enough money to consolidate 95% of the Tombstone mines.
The company operated with many difficulties including fires and
inndequate steam boilers to power their machinery. In the
early 1920’5, Tombstone Consolidated Mines sold all of their
holdings to BunKer Hill Mining Company, a subsidiary of Fhelps
Nodge ., By this time the pumps had been shut downy and the
water had risen buck to the 600 foot level. BunKer Hill did
not attempt to dewater the mines, but reworked the gob  or
backfill from the water table to the surface, and did further
mining on high grade veins in the upper levels, In the mid
19307s  they sold their holdings to Tombstone Nevelopment
Company (T D.C.) .
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Froduction in the Tombstone District virtually ceased. Gilver
was now at $0.23 an ouncey compared with the $1.20 an ounce it
had  commanded in  the 1870‘s, when the mines were first
discovered, Woges and costs had increased, and mining was not
economically viable.

In the early 19%60‘s, after prolonged dormancy of the mines, and
after the Gold Closing Act of World War II had been rescinded,
TGy was  sold to the Newmont Mining Company. Iuring +this
period gold remained constant at $3% an  ounce, and silver
increased  from the 19307s level of $0.23 an ounce to $0.8% an
ounce, but wages and operating costs had more than tripled,
Reopening of the mines at that time appeared uneconomical,
T NGy was sold to a group of Nebraska investors who have held
the properties to the present day.

Over the past forty years T.0.Ce has leased portions of its
holdings to small mining companies. It is virtually impossible
to obtain any meaningful production records from these
companies. :

In  February, 1979, Tombstone Exploration Inc. acquired o
favorable minernl lease on all the mineral rights and lands of
TeD.Cs This property covers almost 2,000 acres and includes 87
patented and 18 unpatented claims.,

In August, 1983, Tombstone Exploration purchased the mineral
rights to o further 84 unpatented claims in  the Tombstone
Mining District, covering approximately 1,200 acres.

Tombstone Exploration recently purchased an option to buy the
mineral rights to an additional 34 unpatented claims in  the
Diragoon Mountaing.
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PROJECTED MINE SITES

TEI has used the philosophy of mining in locations where there
has been substantinl past production of silver and goldy in the
Tombstone Mining District during the 1800‘s, the Contention-
Grand Central mine was the largest producer. This is the site
of the current open pit operation at TEI. As with other mines
in the area, there was very little production ofter 1920. This
was not due to a lack of mineralization, but to high operating
costs coupled with low metnl prices.

TET geologists and management have located fourteen areas of
mineralization, which include opportunities for incline shaft,
vertical shaft, and open pit mining. The following is a partial
list of the targets; it is not in order of priority.

Girard-Toughnut

[ames & Moore, o mining consulting company, surveyed the
Girard-Toughnut (Girard Underground Miney or  GUM) and
recommended o  two phase drilling and development operation.
There are existing open shafts and extensive worKings, which
need some  refurbishment +to enable the mine to hecome
operational. 0OFf the 97 samples taken by llames & Moore, 29, or
approximately 30Z, averaged at least 9.0 ounces of silver per
tony or the equivalent dollar value in combined silver and
gold. Dames & Moore concluded that "excellent potentinl exists
for the discovery of significant ore reserves®,. The GUM wos
only one of the major producing mines in the district, and it
would not be unreasonable to assume that other mines in the TEI
holdings might have similar potential,

Frompter Structure

Dump samples from the Emerald miney on the Frompter fault, have
been independantly tested and have shown values of 13 ounces of
silver and .07 ounces of gold per ton. Some of the ore in this
aren  is  manganiferous and shows signs of being refractorys
research is being conducted by government agencies and private
concerns  to discover an economic method of recovering precious
metals from refractory manganiferous ores TEI has entered o
Joint  venture with a Texas based research corporation which
feels +that it has a method of extracting precious metals Ffrom
TEI refractory ore.

The Contact claim is a continuation of the Frompter structure,
but the ore does not appear to be manganiferous. [ump samples
from the Contact mine have shown values of 4 ounces of silver
per tony, and there dis a high probability of economically
recoverable silver and gold values at the north end of this
claim,




Grand Central (extension to current operation)

To the south of the present open pity TEI has recently
refurbished the Grand Central mine shaft to the 200 foot level,
On the 100 foot level, samples have been taKen along 300 feet
of dintrusive dyKe, with o width of 1% feet. TEI estimates
40,000 tons of ore, with 2.8 ounces of silver per ton, for the
specific area sampled from the existing surface to the 100 foot
level., This does not include the probable continuation of this
ore body to the north and south.

Lucky Cuss

The LucKy Cuss mine was o major producer in the Tombstone area,
and  ore  mined from this structure in the late 19th Century
averaged 40 ounces of silver and .44 ounces of gold per ton.
Opportunities exist for open pit miningy with the best
potentinl being on the Fast side of the Lucky Cuss  fault.
Underground mining possibilities include new mineralization in
both the hanging wall and the foot wall, and backfill materinl
in the stopes, '

Unpatented Claims

A well as historically productive mines, TEI lenses 18
unpatented claims southwest of Tombstone, in the nrea of the
Tombstone Extension Mine, which was mined to 550 feet below the
surface. There is o possibility of discovering a virgin ore
body in the unpatented claims, and it has been suggested that
an oinexpensive method of electromagnetic exploration could
determine the probability of such an ore body.

The above mentioned claims are all leased from the Tombstone
levelopment Company, and royalty payments are made on TEI’s
production. In addition to those 87 patented and 18 unpatented
claims, TEI has recently purchased the mineral rights to 84
unpatented mining claims, comprising the Foxy, Misy, and
Solstice groups. These claims are not subject to any royalty
payments,

Fox, Misy, and Solstice Groups

In the past, exploration work has been done in the claim groups
by wvarious wmining companies including Occidentnl Minerals,
Austral, and Eocene Research., Santa Fe Minerals [ivision is
currently working at the San Fedro claimy, which Joing the Fox
group at the southwest end.,

Claims in the Misy, Solstice, ond Fox groups cover extensions
of  Known ore structures in mines which have been historical
silver and gold producers. These mines include the State of
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Maine groupy which was o major producer in the late 1800‘s and
is still an operating mine, the Mamie, which has a wide strong
braided ore zone which is proven into the Misy group. The North
Bonanza, South Ronanza, and the Last Chance were historically
producing mines with northeast fissures which carry onto TEI’s
adJjncent claim groups. The San Fedro, the Silver Cable, lry
Hill, and EaKer mines have been worked within the last year.
There are surface showings on the Misy group where it Jjoins the
Silver Cable; also strikes extending from the Mamie, North
Bonanza, and $Solstice mines have been exposed at the surface on
TEY s cloim groups.,

Frevious operators  on the Solstice claim group reopened the
Solstice shaft Lo the 140 foolt level, and built three declines
for a total of 700 feet, costing over $200,000, These are in
good repair and are easily accessible.

One of the major attractions of the claim groups is that there
has  been relatively little mining done in o Known mineralized
arens The majority of mining that has' been done was abandoned
at o time when silver was selling at $0.23 per ounce. Cut-off

grades were necessarily very high. There appear to bhe
opportunities to discover wvirgin ore zones and to take

advantage of earlier operations where current metal prices
nllow further mining.

The «claim groups are close to TEI’s existing operation and to
the town of Tombstone. They are fenced, and roads exist through
the claims, There are three freshwater wells on the properties.

Dragoon Claims

TEI has an  option to purchase the mineral rights to 34
unpatented claims  in the Dragoon mountains. Froduction on
these claims would not be subject to any royalty payments. The
mining company of Congdon & Carey drilled the properties in
the 19607s, and blocked out ore reserves of approximately
$6,000,000 at the precious metal prices of that time.
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FPRODUCTION

The Contention-Grand Central Pit

Since  January 1981, TEI has moved over 6 million tons of
material  From the Contention, Groand Centrol, and Head Center
claims.  OF this material, approximately 1.5 million tons was
orey and approximately 6% million tons was midgrade which has
been stockpiled for possible processing in the future.

The pit has an approximate length of 2,000 feet and approximate
width of 1,200 feelt (on Flate 1y, the present mining operation
is delineated by o solid red line).

It is anticipated that it will extend 2,400 feet soubh through
the Grand Central and 1,200 north-west through the Head Center
(on  Flate &, the broken green line delineates the projected
apen pit operation). This will moke available over a mile of
ore zones  that can be mined and processed with existing TEI
facilities,

A drilling program is being conducted to prove out ore =zones
and expand the pit. Reverse circulation drilling is being used,
every five feelt of material being separately cycloned. Metnl
values are determined by fire assay. '

The first stage is south of the existing pit. In the past, ore
was mined as far as 1200 feet south of the Grand Central Shafts
drilling will determine the economic viability of extending the
pit this fars. The grand Central shaft is being retimbered to
the 600 foot level, which will allow underground drilling and
gsampling, and which is also the first step Lo underground
mining the Grand Central claim.

The second stage of drilling will be on the Head Center cloim,
at  the north end of the pit. Further drilling will be done
according to the results obtained in the first two stages.

Once TEI reaches the limit of economically operating an Open
pit (believed at present Lo be approximately 2%0 feet below the
original  surface)y, it will start a decliney, o mine to the
water level (approximately 600 feet from the original surfoce).
The ore body will have been defined by the results from the
open pit operation.
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Froduction from the Open FPit

The following are monthly sales records

ounce

present.

figures

and dollar) of bullion produced by TEI
do not include

(rounded Lo the nearest

inventory

from

1981 to the
adjustments.

Froduction and revenue have approsimately doubled each year.

DATE

s0es case save sare seer vee

Jan
Feb
Mar
Apr
May
Jun
el
AL
Sep
et
Now
llec

TOTA

Jan
Feb
Moar
Apr
Moy
Jun
Jul
Aug
Sep
Oct
Nowv
e

TOTAL 1982

Jan
Feb
Mar
Apr
Moy
Jun
Jul
Aug
Sep

1983 TO DATE

81
81
81
81
81
8l
81
&1
81
a1
al
a8l

L.

82
82
82
82
82
82
82
82
82
82
82
82

83
83
83
83
83
83
83
83
83

GO0 (01)

92
92
23
44
K3
38
a3
254
434
246
HEO
294

,18\.)

415
345
337
436
383
497
501
421
507
292
299
343

AMOUNT
$51,597
44,658
11,948
214373
16,317
165266
33,360
103,883
188,308
107,840
235,713
125,855

$95? 139

$174,824
141,709
140,661
183,272
162,874
211,628
201,875
156,879
207,422
125,094
122,982
152,683

waes 40bs saeh s0rs sebe Basa vere S0s Seen Sen

$ly 981,60“

EHE R R ettt

398,246
2474450
257,601
271,090
375,050
419,802
295,432

427 4354
441 789

B3y 134,314

SILVER (0Z)

cath san sese srss Sess bens ses bers TTES Sese sare

Gy 235
29071
3470
4,0%6
25192
62l
TyR23
18,505
15,7277
13,880
28,689
17,280

119 00u

30,890
15,014
14,238
23,778
22,878
26,314
24,785
23,299
275111
16755
15,579
18, 969

2b9,é1]

swananminn N an

42,891
265,420
355304
DUy 425

39,666
G1,40%
34,642
41,649

0 351

?47 7uJ

AMOUNT
$76,260
246,245
41,863
44,301
23,197
79403
2y 369
171,898
65,921
128,695
259,944
156,387

aes bee Same Gase bass sere sise sees bese e

$ly1bH4,482

wnananam AN NN s an AN s

$272,082
1264150
122,508
206 y 555
200,249
231,869
210,765
177,496
234,429
161,472
151,626
200;016

2 y899 P14

ves sass seas suse vass sbew seus sess sess sare
snEnonuLmnononooan s

515,821
362,202
371,972
289,300
500,146
610,008
413,944
486,227
604,334

$4,1353,908
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Hedging.

TEI sells its production according to its perception of the
metals market., The hedging division monitors the market very
closelyy wilth ‘the aid of real time updates from several
commodity and other exchanges by telephone linked computer and
advice from several external experts.

In 1982, the hedging division realized in excess of $500,000
above the nccumulated average monthly spot prices for delivery
of TET’s production.
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OPERATIONS AT THE CONTENTION-GRAND CENTRAL MINE

Sampling Department

TEI considers careful and exact sampling to be of primary
dmportances every phase of the mining operation is dependent on
a valid sampling technique.

A study by TEI determined that core drilling, percussion
drilling or reverse circulation drilling would not be effective
in the area of the present pit. It was determined that 0
better indication of ore grade would be provided by channel
gamplingy o  method which also hos the advantoges of exposing
the ore zone and preparing it for mining. Orilling costs to
determine ore =ones would exceed TEI s total costs of mining
and processing that ore, and TEIL therefore believes drilling in
this area to be an uneconomic approach.

TET uses o grid system based on the Cartesian coordinate
aystem, incorporating northy east, and elevation coordinates

for its samples. A Caterpillar 22% Excavator is used to dig
enst/west trenches ot intervals of 20 feet, and to o maximum
depth of six feet. Along the trenchesy, ot intervals of no

more than ten feety, with the actual interval governed by rock
formation and structure, a channel approximately three inches

wide and one inch deep is cut in the rock foce. This yields o
gample weighing approsimately twenty five poundsy which

gotisfies to two requirements? it is representative, and it is
managenable by one person.

The individual samples toKen are each representative of, on
average, 150 tons of ore, allowing TEI geologists precise
definition of ore mones and geological structures.

The collected sample is prepared for assay in five stages. It
is crushed to minus one inch and a split is takKen. This split
in then impact milled and another split is toKen, which is then
pulverized and sent to the oassay laboratory. Ry u&ing
progressive splittingy the final assay results are much more
representative than those obtained by simple one astage

pulverizing.

When the assay report is returnedy, the assay value of the
gample, wusing its specific coordinates, is plotted on a map.
When all the ossays for a particular bench hoave been plotted,
graodes are designated for the ore, using the weighted average
method. ‘
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TEI has established three grades for the rock which it mines,
based on silver content per ton of rock, (gold content in the
ore at TEI has, on averagey o dollar value equivalent to 80X of
the dollar value of the silver content). The grades arel! waste
(less than +29 ounces of silver per ton)y mid grade (209 to 1.3
ounces of silver per ton), and ore (above 1.9 ounces silver per
ton).  Since May, 1983, the mid grade hoas been mixed with the
ore, n$ the combined values are above 1.9 ounces of silver per
ton,  In  the course of mining the ore, the mid grade material
hos to be mined and moved., The marginnl cost of processing this
material is more than offset by the income from the silver and
gold recovered.

After the average grade has been determined, tonnage is

calculated for the volume of ore. The ore zone is then markKed
on the bench with color-coded flags for mining.
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MINING




Mining Department

TET uses the mining method of ripping the rock and picking it
up  with 3% ton scrapers, Less than 10% of the rock requires
drilling and blasting, and the resulting mining cost per ton is
low for an open pit operation.

The mining is subcontracted to Magini lLeasing and  Contracting.
Equipment employed by the contractor includes seven 6370
Caterpillar scrapers and five 906 Caterpillar bulldozers.
Magini moves about 78500 tons of TEI materinl per day.

The mined ore is transported by the scrapers to  the crushing
cihrvocuit.

& &00 Ffoot conveyor belt has been purchased, which TEI is
considering installing from the pit to the crusher, Maintenance
and  repoir costs will be low, and fewer operating personnel
will be needed, The conveyor will also allow an  advantageous
gtripping ratio.
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Total Tonnage

From the Contention-Grand Central open pit TEI has mined
total  of Hy262,271 tons,

The following are ore records from 1981 to the present.

NATE ORE MIDGRADE WASTE
1981

lst quarter 224500 Sy 780 98,500
2nd quarter Hhy 444 20,990 68,741
Ard quarter 61,281 4,704 by 163
4th quarter 133362 141,730 369,565
TOTAL 1981 28“ “8/ 173,204 H92,969
1982

lst quarter 158,562 _ 172,839 4%1,98%
2nd quarter 186,261 38,245 341,203
3rd quarter 165,736 124,367 H28,560
4th quarter 168,bbi 119,623 331,841
TOTAL 1982 679,116 “5,0/4 1,653,589
1983

lst quarter 155y 135 29,421 414,296
2nd quarter 191,407 29608 633,295
Ird quoarter 131,”3u 0 764,514
1983 TO DATE 5?8,07? 32,029 1,812,100
TOTAL 1,489 780 660,307 4,058,663

TOTAL TONNAGE MOVED FROM THE OFEN FIT: 6,208,700
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CRUSHING CIRCUIT
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A. Primary crusher

B. Shaker screen

C. Cone crusher

D. Pelletizer



Crushing Department

TET operates o portable 36" x 24" Cedarapids Jaw crusher and
54Y Eljoy cone crushery, with o roted copacity of 150 tons per
hours The crusher is generally operated two shifts per dayy six
days per week.

Ore from the stockpile is fed into the vibrating hopper of the

primary crusher, The oversize. ore is scalped by the grizzly,
and  the rock is crushed to minus 3" in diameter, The fines
and  crushed rock are screened Lo minus  3/4°, The oversize

materinl continues across the screening decks and  into  the
secondary  crushery and dis  then dumped with the screened
material  onto o stacker belt which transports it to the
pelletizer,

Research i being done to determine the feasibility of
employing o  heat exchange system in the crusher to heat the
spray  to the pads in cold weather, to improve precious metal
TECOVETY .
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PELLETIZING




Pelletizing Department

after the ore is crushed, lime is added. Then both the fines
and the larger particles and fragments are gravity-fed into the

pelletirer. The crushed ore slides down an inclined conveyor
belt which is moving upward against the flow of ore. The
broken ore is sprayed with cyanide. The fines adhere to the
larger particles or froagments, increasing thedir already
relatively large mass. The advantages produced by this process
are  significant. The crushing tends to breakK the ore-bearing
rock along its fracture or cleavoage planes or  lines. The

smaller the post-crushing particles, the greater the total
surface area exposed. The fines (particles under one half inch
in  diometer) tend to be coaptured by the larger particles or

fragments. They adhere in irregular patternsy not in smooth
concentric layers,. This prevents compaction of fines into a
non-permeable, low porosity mass. Increasing porosity  and

permeability facilitotes greater recoveries from the leaching
process in less time.

The pelletized ore is dumped onto stacKer belts and piled for
haulage, '
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Leaching Department

The pelletized ore is allowed to "cure® for between 24 and 48
hours on the production pads. It is then sprayed with solution
to extract the precious metal values, In excess of one pound of
cyanide per ton of solution is needed for extraction. Lime and
caustic soda are added to the solution to maintain the correct
pH level. The spray is recirculated over the pads.

Two production pads, each 350 feet by 400 feety nre located on
the Content wand Contentment claims. They are stacked to 0
height of 7 feet, A further pad, located on the MHoughton claim,
is 200 feet by 300 feet. Half of this poad is used for leaching
pelletized orey and half is wsed for the stockpile from the
wash plant. The pads can hold a total of approximately 125,000
tong of ore.

The fresh woater reservoir has o capacity of 2,500,000 gallons,
and  is fed from three wells on TEL property. The reservoir
feeds +the spray pond, which hags o capacity of 1,000,000
gnllons. The reservoir also provides water for the crusher and
the woter trucKs, which spray the roads to Keep dust from the
air. :

Cyanide and lime are automatically added to water entering the
spray pond, and the solution goes down an inclined chute with
baffles Lo ensure proper mixing. TwWwo pumps, with o combined
capacity of 700 gallons per minute, pump the solution to the
pads.

Fregnant solution from the production pads is collected in
19500,000 gallon preg pond. [t is recirculated until the values
in  solution are appropriate Lo process through the plant
department. After processing, the solution, now barreny is
returned to the spray pondy completing the closed circuit,
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PLANT DEPARTMENT

Precipitation plants

Secure collection area



Plant Department

TEI has incorporated six Merrill Crowe =zinc precipitation
plants manufactured by the Stote of Maine Mining Compuany. Each
plant has a rating of 300 tons of solution per day, for a total
of 1800 tons of solution per day. An adegquate amount of  minc
dust is added to the solution, which causes the precipitation
of the gold and silver from the solution. Simple sodium
sulfide tests are performed to determine the amount of zinc to
be used. Innovations and efficient operation have increased the
capacity of the plants to a total exceeding 2000 tons  of
golution per day. A venturi system is used to create a vacuum
Lo remove the dissolved oxygen from the pregnant solution. Each
precipitating plant  can operate separately or in  conjunction
with the others. n the event of any component failure on one
plant, the entire processing does nolt shut down.

The precipitates are pumped into a secure areay Where access i
limited to o few Key personnel. They are then dried in o drying
oven and trangported to the smelter.

TET has recently dinstalled an additional six  Merrill Crowe
plants, housed in o building adjacent to the present plant
building. These plants will have the capacity to process TEY s
increased production, and the anticipated production from the
wash plant.
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Smelting Department

The Smelting Department is located in  sight of +the main
security station, and is survounded by two chain link and razor
wire fences. Two Fully automated tilt furnaces, one of which
wos engineered and constructed by TEIL, are used to smelt the
precipitates., The furnaces use #430 crucibles, The precipitates
are  handled in pre-weighed paper bags, to prevent airborne

lossas.,

The smelted dore’ averages 92% silver and 1.5% gold. It is
stored in o  time lock vault of steel and concrete sunk dinto
the floor of the smelter building. The vault is under closed
circuit television surveillence.

The dore’ is shipped by armored car to an airport, and then by
TET’% Cessna T210 aircraft to a  refinery. TEI has current
controcts with Engelhard, Johnson Matthey, and Handy and
Harmon. TEI has trained its own representive, who is present at
the weighing and assay of the dore’ in the refineryy rather
than relying on an outside witness. A vacuum tube is usedy
under TEI’s observationy +to collect a homogeneous sample from
the molten dore’. The sample is cut into thirdsy one third
remaing with the refineryy one is sent to an independent
laboratary, and one returns to TEI’s testing department.

From the smelting process, TEI has accumulated a large volume
of slag with appreciaoble metal values. Smelting Department
personnel process this material  with an impact mill and
vibrating table., TEI is building a larger table to  handle
increased production.
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TESTING

Atomic absorbtion spectrometers

Fire assay equipment



Testing Department

This department uses two atomic absorption gspectrometers and

fuull fire assay equipment. Sample testing is provided for the
mining, leachingy plant and smelter departments to check the
metnllurgical balances printed doily reports trock the

processing of the ore and allow fine tuning of the wvarious
controls, The reports are also sent by computer link to the New
York office.

Mining Nepartment?

Fit samples received daily oare assayed for gold and silver by
poth otomic absorption and Fire assay. The mining department
uses  the assay report to designate the sampled area as either
orey mid groadey or washbe,

Leaching Department?

The testing department runs controls on the heads an d tails of
pad  ore. This includes fire assay for gold and silver, and
barrel tests for leachability and expected percentage recovery.
Hourly samples are taken from the ore, mid-grode, and  tails

poads. The testing department assays for gold and silver
values in  solution. A careful monitoring of pH and cyanide

content is conducted.

Flant Department?

Hourly samples are token to determine the gold and  silver
values in the pregnant and barren solutions. Results of these
assays oare used for gquality control by the plant supervisor,

Smelter Department:

Fire oassays ore run daily on precipitnte lots received by the
smelter  Ffrom the plant department. This allows management Lo
compare actual dore’ ounces Lo both plant results and pit
samples From the mining department.

Fesearch and Development:

The testing department analyses ore and wash plant material to
determine crushing sizes, methods of separation and recovery,
and  possible dinnovations to increase profitability of TEI’s
aperation.
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WASH PLANT




Wash Plant

From TEI‘s mining and processing operations, the company has
accumelated a stockpile of over 1,500,000 tons of pre-
pelletized and leached material. This material has precious
metnl wvalues which were not recovered in the heap leaching
process. TEL has determined that it cany by processing the
material through a wash plant, recover significant gquantities
of silver and gold. A representative sample of 5,000 tonsg was
tested and yvielded $2.8% per ton in precious metnls (based on
silver at $10 per ounce and gold ot %400 per OUNGCE)

A trommel and twin sand screw are used to process approximately
500 tons per houry which handles daily production and decreanses
the stockpile. Fregnant solution from the wash plant is pumped
through o series of cyclones, which remove any material of 200
mesh and above. The solution then goes to o settling pond, and
then to the plant department, where the gilver and gold values
are recovered.

The washed material is transported by conveyor to o stockpile
located on the old Houghton pads. -

The wash plant runs at o rate of 500 tons per houry o six day
weeK, with two shifts per day, vields a recovery of silver and
gold with o volue of approximately $135,000. Operating costs do
not excesd $50,000,

A valuable by-product is also creoated from the wash plant
operation in the form of construction aggregate, The washed
rock  and sand can be used for MA sand, CM1l  chipsy concrete
rock and mortar sand. As the material is already mined and
crushedy (the mojor costs in producing construction aggregate)y
expense is minimal, so TED can be very competitive in supplying
road surfacing to Southern Arizona. Sales have already been
made to  the town of Tombstone and the State of Arizona.  In
effect, the normal waste products of o mining operation have
become a valuable and marketable commodity.

Current precious metal values in the ore TEI is mining do not
Justify the use of the type of mill customarily used in
processings however, by using the pelletizer, leaching pads,
and  the wash planty and selling the recovered metals and  the
by-producty TEI may realize a greater income from its ore than
conld be achieved using a milly and at a small fraction of the
cost.
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GEOLOGY

General

Tombstone deposits are vein structures which are character-
istically dirregular lenses and pods in  favorable geologic
bedding planes or slips, faults, fissures and breccinted shear
wones, The favorable geologic horizons are in or near the Naco
limestone, the Novaculite and the Rlue limestone. Originnally
the ore solutions came up through rising vertical pipes as
epigentic replocement deposits where release of pressure and
the chemical changes induced precipitation of the minernal
values.

Regional

The rock formations of the Tombstone Hills range from Fre-

Cambrian to Recent. The Fre-Cambrian is represented by a
granodiorite intrusive. Faleoxoic rocks are the Cabrian Rolsa
Quartizite and Abrigo Limestone, and the Fennsylvanian=Fermian
Naco  group sediments. Mesozoic sediments are the Cretoaceous
Bisbhee group sediments. The Tertiary Feriod is represented by
the Schieffelin Granodiorite intrusive and andesite porphyry
dikes, +the Uncle Sam Tuff and the EBronco Volcanics. Recent

sediments congist of Quaternary Alluvium.

The Faleoroic and Mesozoic sediments in the Tombstone Hills
have been folded, faulted during uplifty, and intruded by late
stage diKes of the Schieffelin Granodiorite.

Folding of the sediments has produced anticlines (rolls) which
trend northwest. Later tectonism produced northeast trending
fissures nalong which several dikes intruded the sediments,
Emplacements of the 8Schieffelin Granodiorite and its late
stage dikesy, nalong with the extrusion of the Uncle Som  Tuffy
took place in the Tertiary following the structural  deforma-
tion. Mineralization has been inferred to be of the same age.
Several episodes of faulting followed in Tertiary times after
the intrusive emplacement. Late Tertiary and Quaternary have
been an erosional period for the Tombstone Hills.
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lLocal

The rocks exposed in current operaotions in the Contention-Grand
Central pit are Risbee group sediments which have been intruded
by the northeast trending Contention dike. The Risbee group
sediments are a sequence of altered limestones, shales, and
quartzites which strike generally N 30 degrees E and dip 35

degrees to the southeast. Intrusion of the sediments walong
northeast trending fissuresy by andesite emplacement by

hydrothermal solutions.

Mojor ore mones are developed along the Contention diKe in
intrusive breccias and along the fault line breccins  of  the
Tranguility Fault. Hypogene minerals in the ore =zonesg are
thought to have been tetrahedrite and various tellurides.
However, subsequent leaching above the water table produced the
supergene ore minerals currently being mined. The supergene
minerals are primarily Chlorargyrite, REromargyrite, Native
Silver and Gold.

Currently, geological mapping of lithology and structure, on a
acale of one inch = 20 feel, is providing new information to be
used to expand existing ore mones and target new ones.

¥ A more comprehensive report on the Geology and Mineralization
of the Tombstone Mining District is available upon request.
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PLATE 7

SEQUENCf OF GEOLOGIC UNITS

Geologic Units

8rief Description of Units

Phonolite porphyry dike

-very pale orange to pale yellowish-brown phonolite.

Basalt intrusive

-dark gray to grayish black basalt has a micro-

QUATERNARY crystalline texture.
Quaternary undivided -Plio-Pleistocene Gila Conglomerate and modern
gravel and alluvial deposits.
. -grayish pink rhyolite with medium to fine grained
TERTIARY Rhyolite parpnyry: 63 m.y. phenocrysts in a devitrified groundmass.
Hornblende andesite intrusives -medium bluish gray to 1ight olive gray andesite.
g -very pale orange to dark yellowish-oriange rock with
Rhyodacite porphyritic-alassy texture.
g -grayish-orange-pink to pale yellowish-orange, medium
Granophyre dike grained rock with micrographic texture.
-light gray, halocrystalline rock with medium grained
Quartz latite porphyry pnenocrysts. This lacks a2 vitric groundmass and a
i pyroclastic texture.
CAERCEDS uncle Sam Tuff: 71.9 + 2.4 m -light yellowish-brown to lignt brown tuff- a lithic,
T Damd D6 Y- crystal, vitric quartz latite porphyry intrusive.
. . il -lignt gray to grayish pink, medium grained
Schieffelin Granodiorite: 72 m.y. granodiorite.
. : - 5 dikes, including the Boss dike. Dark greenish
Andesite porphyry dikes gray to grayish-orange andesite.
. Bronco volcanics -pale orange to light gray rhyolite (tuffaceous beds
Upper rhyolite memper and flows.) :
Lower andesite member -greenish-gray to moderate-red andesite.
-Basal Glance Conglomerate. Maroon sandstone and
Bispee Formation: 3000 ft + mudstones, minor limestone beds, and brown to buff
sandstone.
Concha Limestone: 1500 ft. -medium-gray, thin to medium thick, silty 1imestone.
-lower-reg siltstone, then white to brownish sandstone
Scherrer Quartzite: 150 ft. and minor ‘1imestone, limestone and dolomite, and upper
:: Tight brown to pink sandstone.
= il -iower dolomite, then calcitic siltstone, dolomite,
PERMIAN - Epitaph Dolomite: 780 ft. and upper 1imestone.
« . ) , -dark gray to nearly black, medium to thick becded,
° Colina Limestone: 635 ft. crystalline limestone. Color weathers to pale gray.
=) : -extremely varied; lower-dominantly shale with minor
< Earp Limestone: 595 ft. sandstone; upper - pink to reddish brown, medium to
PENNSYLVANIAN = very thick limestone and dolomite beds.
; ; ) . -light to dark gray, medium bedded to massive 1ime-
Horquilla Limestone: 1100 ft. | cyone. containg red and green mudstones.
-lower: white to light gray, massive limestone and
dolomite. Two chert horizons - dark gray to black
MISSISSIPPIAN Escabrosa Limestone: 780 ft. chert beds and brown nodules. Sandstone and shale
are absent; corals, crinoids, and brachiopods are
present.
-dark gray to brownish black; cnert, limestone,
DEVONIAN Martin Limestone: 230 ft. sandstone, and shale. At Tombstone sandstone and
shale predominates.
-grayish-olive green to dark greenish-gray colors,
; ; . thin beds of conglomerates. 3 parts: 1. lower shale,
Abrigo Limestone: 844 ft. limestone, and conglomerates, Z. med. crystalline
CAMBRIAN limestone, 3. upper sandy limestone and quartzite.
-pale orange on fresh surfaces; lignt brown on
Bolsa Quartzite: 440 ft. weatnering. Thick to very thick bedded medium tc
very coarse grained, somewnat cross-begaed quartzite.
-pinkish-gray to lignt-gray, medium grained, biotite
Granite granite, witn 2 poorly to moderately well aefined
PRECAMBRIAN gneissoid structure.

Pinai Scnist

-dark greenisn-gray to brownisn-gray, moderately to
well-foliated, fine grained, quartz sericite scnist.

Ref: Newell, 197¢



MINERALOGY

Memorandum on the Grand Central
Contention QOre Zone, Tombstone AZ

by Sidney A, Williams
April 21, 1982

General. The Grand Central-Contention ore zone has been the
most  productive one in the Tombstone district, oand virtually
all ores produced occurred in. the uppermost S00 feel of it.
The =zone is neorly vertical and over 3000 feet long. It is
renlly o series of veins and veinlets generally paralleling a
swarm  of granadiorite dikes thot strikKe slightly East or North
and are en echelon.

Host  rocKs dinclude gently dipping Risbee group beds as well as
the dikes thot cut them. Within shales and quartzites of the
Fisbhee group ore is most apt Lo occur in veinsy, whereas in limy
beds replacement Lype ores may occur. Ore also occurs in veins
cutting the dikes oas well as in  the motrix of breccioted
portions of the dikes where they have been disturbed by
Faulting.
!

The wone was discovered and first staked in 1878 by Boyer and
Williams (Grand Central cloim) and quickly followed to the

north, In its First ten years it produced $10M, or almost

@xactly half of the entire production of the district.

Mineralization. There have been Lwo episodes of mineralization.
The earlier episode was volumetrically the major one including
nll of the replacement ores and most of the veins, Rose metals
(Cuy  Fby Zn) were o major constituent, the ores consisting
primarily of golenay, sphalerite, and chalcopyrite, often with
abundant pyrite. Although the gold content of these ores was
negligible, silver was abundant, occurring in tetrahedrite and
probably as various species microscopically present in galena.

The younger episode of mineralization occurred in  veins and
stringers along the Groand Central-Contention zone just as the
earlier episode but these ores were especially prone to occur
in or close to the dikes., The minerals included tellurides of
goldy, silvery, ond perhaps of lead (as well as galena).

Both mineralizing events affected not only major structures,
thus producing veins, but occurred disseminated on a myriad of
fractures and Jjoints within the Risbee group beds. Thus,
although volues were concentrated in larger or more obvious
veinsy primary values were also dispersed in  the wallrocks

between them., Recent open pit mining along the =one shows
..."'50...
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clearly that in addition to the larger veins mined in the past
there are numerous small veins and veinlets, and that between
themy sulfides were dispersed in small amount on  virtually
every Jjoint surface within the Risbee group rocKs.

Oxidation. The role of oxidation has been critical in
understanding the distribution of ores in the zone. From the
present surface down to the 100-200 foot level (the depth is
variable) leaching and oxidation have been severe. Except in

the larger structures already mined out, most of the silver has
beaen oxidized and generally carried downward in o  continuous
process  of leaching and redeposition as silver halides (mainly
chlovides and bromides). The halides that fix the silver as
relatively insoluble ore minerals such as  chlorargyrite or
embolite have been provided by ground water and rain water that
have continuously percolated down through the zone. Gold has
behaved similarly but undoubtedly to o much lesser degree so
that downward enrichment has been slight.

We Know from Rasor’s workK thot only partiolly oxidized and very
rich  ores occurred on the 400 level, and historical ‘records
indicate that ore grades dropped dramatically Jjust below the
500 level (the current water level was then at about the 600
level). The g¢grode of silver orey, then, should increase
downward from the surface, culminating about in the region of
the 400 levely, for it must be remembered that wll silver
leached from the surface hos been redeposited during its
downward descent. fs noted alreadyy  the gold shows similar
behavior but to a much lesser degreey, and grade should increase
only slightly.

Sampling. Since the maJjor veins have long since been removed,
future mining must depend on the smaller veins and veinlets and
on the ores disseminated throughout the zone on fracture and

Joint  surfaces, Because of the extensive fracturing and
Jointing in  the Bisbee group rocks they are crumbly, and
separate readily on a myriad of surfaces. Recouse of severe

oxidationy, the ore minerals on these surfaces are frioble and
are readily dislodged from them.

Thus the best possible assay is the tenor of ore actunlly
removed by DbulK mining. But, as discussed earliery this
represents an absolute minimum value, for the silver removed
from the rock already mined has been leoached and carried
downward. Since we Know that the ore zone extends downward
another 400-500 feely how should this block of ground be best
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gomp led? At the upper surface this is relatively easy.
Backhoe trenching can provide bulk samples that accurately
reflect ore grade with minimal loss of pulverulent ores on
fracture surfaces. For samples below the surface, drifts and
crossceuts  in the old workings should be rehabilitoted and used
for channel sampling or even bulK sampling (mined material).

The ore =zone is essentially a vertical slab with o "matrix®  of
low grade ores disseminated on Jjoint surfaces and laced

irregularly with small but richer VEILNSG. To attempt to sample
such a block of ground by a series of vertical rotary or churn
drill holes would be prohibitively expensive, and to drill
parallel to the plane of the structure is questionable
proctice. Alsoy the Friable noture of mineralized material

would cause some losses, resulting in unreliable samples.

Ir. Sidney A, Williams received his M.8., degree from Michigan
Technological University (1957) and his FhI' from the University

of Arizona (1962). He is a member of the Society of Economic
Geologists, the Mineralogical Society of Great Hritoin, the
Japanese Mineralogical Society, and o fellow of the

Mineralogical Society of America.

Frevious positions include Assistant Frofessor (Michigan
Technological University) 1960-19635 Mineralogist (Silver King
Mines) 1963~196%: Director of Exploration Research (Fhelps
lodge Corporation) 196G-1982. He is now a private consultant
to the minerals exploration industry.

Ir., Willioms is the author of some 50 publications, o few of
which are noted below!

1+ The Tombstone Districty Min. Rec, 1980

2, Structuraly Fetrologicaly and Mineralogical Controls
for the Dos Fobres Ore Body (with J. M. Langton);
Unive. Ariz. Fress 1982

X, Mineralogy of Arizona (with J. Anthony and R. Bidenus) s
Unive. Ariz. Press 1977

4, Oxidation of Sulfide ores of the Mildren and Steppe
Miness Econ., Geol. 1963
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MINERALS PRESENT IN THE TOMBSTbNE MINING DISTRICT

H designates hypogene mineralization

S designates supergene mineralization

Silver minerals argentite (acanthite) AgZS
stromeyerite Agzs. Cuzs
hessite Ange

argentojarosite

!

native silver Ag
cerargyrite AgCl
embolite Ag(Br,Cl)
bromyrite AgBr

argentiferous tetrahedrite

H m vnn o . \n n »n o m wn w

argentiferous galena
Gold mineral native gold Au

Lead minerals .galena PbS H
bournonite CuZS.ZPbS.SbZS3

cerrussite PbCO3

pyromorphite 9Pb0.3P205.PbCl2

vanadinite 9Pb0.3V205.PbC12

descloizite 4(Pb,Zn)O.V205.H20

mottramite (cuprodescloizite) Pb(Cu,Zn)OH.(VO4)
gnglesite PbSO4

wulfenite PbMoO

plumbo jarosite PbO.3Fe203.4SLO3.6H20

bindheimite-hydrous antimonate of lead

3

Copper minerals native copper Cu
chalcocite CuZS
stromeyerite AgZS.CuS

G
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Manganese
minerals

Zinc minerals

covellite Cu$

bornite CusFeS4

chalcopyrite CuFeS H
bournonite CuZS.ZPbS.SbZS3
tetrahedrite SCuZS.Z(Cu,Fe)S.ZSbZS3 H
famatinite 3CuZS.SbZS5

cuprite CuZO

tenorite CuO

malachite CuCO3.Cu(OH)2

azurite 2CuC03.Cu(OH)2

rosasite (Cu,Zn)CO3.(Cu,Zn)0H2
aurichalcite 2(Zn,Cu)COS.3(Zn,Cu)OH2
chrysocolla CuSiO3.2H20
connellite CuSOA.ZCuClZ.19Cu(OH)2.H20
brochantite CuSOA.3Cu(OH)2

2303.4H 0

beaverite CuO.PbO.FeZO 2

03

alabandite MnS H
hataerolite ZnO.Mn203

polianite Mno2

pyrolusite MnO2

manganite Mn203.H20 S
psilomelane HAMnO5

rhodochrosite MnCO3

"black" calcite contains minute Mn oxides

sphalerite ZnS H
smithsonite ZnCO3

hydrozincite ZnCOB.ZZn(OH)2

rosasite (Cu,Zn)CO3.(Cu,Zn)(OH)2
aurichalcite 2('Zn,Cu)GO3.3(Zn,Cu)(OH)2

calamine (hemimorphite) ZZnO.SiOZ.HZO
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