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SUMMARY AND CONCLUSIONS

The mineralization and accompanying alteration in the
Tombstcne Mining District is part of a 72 m.y. to 63 m.y. old
Laramide resurgent caldera complex. The first event 1in the
development of the caldera complex was the extrusion of the
Bronco volcanics, which included andesitic flows and flow
breccias, and possibly lahars of Silverbell type. These were
intruded and superposed by rhyolite flows and flow breccias -
possibly occurring as coalescing rhyolite domes. The initial
phases of the Uncle Sam quartz latite tuff were extruded as a
series of nuee ardentes. Caldera collapse followed, and the
Ajax fault with a stratigraphic throw of approximately 5,000
feet, formed the eastern boundary of the cauldron. Subsequent
to cauldron subsidence, the caldera margin was intruded by
additional eruptions of the Uncle Sam tuff, quartz latite
porphyry, granophyre, and rhyodacite. Schieffelin Granodiorite
- the probable plutonic source for the Uncle Sam tuff, rose and
invaded the Cauldron fault; southwest of Tombstone, near the
Charleston Crossing, near Fairbank, and on the Ft. Huachuca
Military Reservation northwest of the Charleston Crossing.
Northeasterly trending fractures, that have characterized the
crust in the Arizona area since the Precambrian, re-opened, and
andesite porphyry and porphyritic andesite dikes were intruded.
Circulating geothermal convection cells around plutonic cupola
or apophyses of Schieffelin Granodiorite and more acidic quartz
monzonite intrusives that have not been exposed by erosion,
altered both the volcanics and the underlying Bisbee Group and
Paleozoic sediments, and silver, gold, lead, =zinc and copper
mineralization was implaced. At about 63 m.y., the Extension
quartz monzonite was intruded in the Tombstone Extension area,
and possibly the State of Maine and other areas, sending off
rhyolite dikes and sills, which intruded the overlying sediments
and volcanics. Steam explosions in the Robbers Roost area
created fluidized breccia pipes at depth and phreatic explosions
on the surface. At the end of the Laramide, mineralizing
processes ceased.

During the mid-Tertiary, the Tombstone Hills, along with
surrounding ranges in Arizona, were tilted approximately 40
degrees to the northeast, and oxidation of the mineralized veins
and erosion of their enclosing volcanic rocks began. Precious
and base metals were leached out of the non-reactive Uncle Sam
tuff to be re-precipitated below the water table. Eventually,
relatively thin distal portions of the tuff were completely
eroded from the main part of the Tombstone District, and acidic
supergene solutions were neutralized by the basal Bisbee
Limestones and underlying Naco Limestone, and precious metals
were deposited as secondary bonanza grade mineral zones along
porous and chemically receptive horizons. In the State of Maine
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area, thicker Uncle Sam tuff within the caldera remains to the
present time. Acid, supergene solutions removed most precious
and base metals from the surface and re-deposited them below the
water table to form enriched secondary deposits. Halides,
leaching from fresh Uncle Sam tuff in unaltered wall rocks of
the veins, acted to precipitate some silver as bromyrite along
the hanging and footwall portions of the veins.

In 1877, Ed Schieffelin discovered the exposed bonanza
silver—gold mineralization in the Bisbee Limestones, exposed by
erosion in the main part of the district. These deposits were
mined actively for the next 50 years, and then sporadically for
the next 58 years. The silver mineralization in the interior
part of the caldera layed hidden and out of reach of the early
miners beneath the water table and the leached and uninteresting
appearing Uncle Sam tuff. A few small operations mined, in a
small way, the minor near-surface precipitations of bromyrite in
the hanging and footwall portions of the larger veins in the
State of Maine area.

The Clipper vein, averaging 79 feet in width over a 2,000+
foot length, and the other veins in the State of Maine area
which average 29 feet in width, contain silver and gold values
estimated to average 1.98 ounces and 0.017 ounces, respectively.
Using a combination of selective open pit mining and non-select-
ive bulk open pit mining and stripping, these veins can be mined
to a depth of approximately 180 feet and heap leached, yielding
a gross profit of approximately $9 million per year, over a
projected four year life. Deeper enriched ore bodies below the
water table are thought to exist in veins and saddle reefs in
folded 1limestone units, as they do in the main part of the
district. There is also potential for metal deposition in
karsts (caves) in the upper portion of the Naco, and at deeper
levels in the Escabrosa and Martin Limestones. At dreater
depths, near surface mineralization will probably grade into
porphyry copper type mineralization, which may be economically
attractive in the future.

The same types of targets as are envisioned at the State of
Maine mine exist in other mineral centers within the Tombstone
caldera, as well as ore bodies in the main part of the district
that have not yet been mined out.
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RECOMMENDATIONS

Geologic information compiled in this report suggests
potential on the Tombstone Silver Mines, Inc. State of Maine
area properties for an estimated four years of economically open
pitable ore within 180 feet of the surface, at a stripping ratio
of 1.72:1, which will yield a gross profit* of approximately %36
million over that period.

Precious metal values leached by supergene solutions from
the veins in the Uncle Sam tuff should be precipitated below the
water table in the State of Maine area, perhaps forming bonanza
grade precious metal ore bodies, similar to those in the main
part of the district, mineable by underground methods. Poten-
tial for similar open pitable ore as well as high grade ore
bodies mineable by underground methods, remain untested in other
areas in the district. Leases could probably be obtained from
the various owners for small cash payments plus work commitment,
at the present time, because of low metal prices.

To take advantage of the opportunities described above, it
is recommended that Tombstone Silver Mines, Inc. raise $800,000
in capital for exploration, engineering and initial development.
Once the proposed ore =zones have been tested, and measured
reserves delimited, mine construction financing should be avail-
able through lending institutions.

A phased exploration plan for the State of Maine area has
been formulated. It is summarized below:

Phase Cumm.
Phase Objective Total Total

Phase I Detailed surface geology mapping

& logging & core board construc-

tion for existing holes $ 74,440 $ 74,440
Phase II Exploration drilling of the

Clipper vein at 200' intervals 78,196 152,636
Phase III Development drilling of the

Clipper vein at 20' intervals 146,220 298,856

Metallurgical testing 40,000 338,856

* Gross profit is defined as profit after deducting all operat-
ing costs, including repayment of capital, but not including
interest, depletion, depreciation, taxes or royalties.
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In all probability, objectives, as well as the exploration
plan, will change as information is obtained as the exploration
phases progress. Under ideal conditions an open pit mineable
ore body on the Clipper vein will be developed after about six
months of drilling. If this success is obtained, then remaining
funds can be used for engineering and design work. The proforma
mine plan suggests that $2 million in working capital and capi-
tal equipment will be required to construct and put the Clipper
mine into production. Capital and construction costs are
amortized over a one year period. Continued exploration for
additional reserves is budgeted into the first year mine plan.
The exploration may delimit another three years of near surface
open pitable ore within the State of Maine area. Based on
Tombstone Silver Mines, Inc.'s knowledge of the geology of other
areas within the Tombstone district, it is anticipated that if
lease-options are acquired on other target areas, that at least
another four years of reserves at a similar scale of mining
could be delimited by exploration funded by cash flow from the
State of Maine area. Further, deeper drilling financed by
internally generated funds, would be done to explore for bonanza
grade ore mineable by underground methods on the State of Maine
area veins. Similar underground potential probably exists on
other targets within the district.

The following sequence of activities along with approximate
costs is recommended:

Approximate
Activity Cost
* Raise $800,000 in exploration funds
* Negotiate leases on other remaining
exploration targets within the Tombstone
district for one year $200,000
* JInitiate and complete Phases I, II, and 340,000
III at the State of Maine Mine
* Adjust plans and objectives based on
initial results of the above
* Perform test work, engineering design &
obtain financing for mine construction 260,000
$800,000
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Geologic factors at the Tombstone Silver Mines, Inc.
property in the State of Maine area appear very favorable.
Recognition of the area as a caldera feature, and attendant
implications related to the surface geochemical environment, and
probable supergene leaching and enrichment of silver bearing
veins, suggest potential for the district that has not previous-
ly been recognized. By using the experienced personnel and the
innovative Merrill-Crowe units and heap leaching technology of
the State of Maine Mining Company, as well as contract mining
services, geologically "Inferred" potential ore reserves appear
to be profitable, even at currently depressed precious metal
prices. Cash flow projections show that even at a price of
$4.50 silver and $200 gold, the envisioned open pit on the
Clipper vein would retire debt on the mine installation and
generate a gross profit of $2.8 million.

The goodwill developed by the Escapule family, and in
particular Charles and Louis Escapule, over the years, will be a
definite asset in obtaining mining leases on surrounding
properties. Using the Escapule's highly portable Merrill-Crowe
units and some innovative exploration and mining techniques, it
is also probable that with the management infrastructure
headquartered at Tombstone, small surrounding precious metal
properties can be explored and mined at a profit.
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GEOLOGIC REPORT ON THE TOMBSTONE MINING DISTRICT,
COCHISE COUNTY, ARIZONA

with particular emphasis on

THE STATE OF MAINE MINE AREA

INTRODUCTION

In July of this year, the writer was engaged by Mr. Charles
B. Escapule, Sr., Vice President & Manager of Operations,
Tombstone Silver Mines, Inc., to examine and review geology and
current mining operations and ore reserves in the State of Maine
area and surrounding properties controlled by Tombstone Silver
Mines, Inc. The intention of this study is to determine the
potential for the discovery of additional mineralization, and to
assess its mining potential. Tombstone Silver Mines, Inc., as
of November 15, 1985, owns 8 patented mining claims, totaling
146.66 acres; holds 220.79 acres of state land under prospecting
permit; and 68.06 acres of state mineral leases. They lease
with option, 2,120.98 acres of federal lode claims, including 49
acres of patented claims. They have a verbal understanding on
130.7 acres of state land and 10 acres of patented ground, and
are working on a formal lease agreement. They control a total
of 2,766.49 acres, as described above. It is anticipated that
Tombstone Silver Mines, Inc. will work toward consolidating the
entire Tombstone district in order to facilitate exploration for
and production of precious metals.

In 1973, the writer, then working under a contract with
Sierra Mineral Management/1971 Minerals, Ltd., who had a lease
cn the land Tombstone Silver Mines, Inc. now owns, prepared a
geologic map, report and exploration proposal. As a first step
in the 1973 mapping program, a triangulation survey was put in,
claim corners, section corners, etc. targeted, and the area
flown using black and white and color aerial photography by
Cooper Aerial Photography, Inc.

The area was mapped photogrammetrically, and a topographic
map at the scale of 1" = 200' with a five foot contour intervals
prepared. This was used as a geologic map base.

In the ensuing 12 years since that initial map and report
was prepared, several important events have taken place. Sierra
Mineral Management/1971 Minerals, Ltd. never did pursue the
Exploration Proposal contained in the writers 1973 report. They
did re-treat most of the mine dumps in the main part of the
district by heap leaching methcds, but a Counter Current Decan-
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tation plant moved from the Golden Sunlight Mine in Montana and
installed at the State of Maine, failed to operate properly, and
was abandoned. The leases reverted to the property owners, and
Sierra/'71, Ltd. fell on hard times and is no longer an active
entity. Subsequently, Louis and Charles Escapule developed the
compact, inexpensive and efficient State of Maine Merrill-Crowe
zinc precipitating unit, and began leaching the State of Maine
mine dumps. In 1979, the process of agglomerating clay rich
precious metal ores to make them permeable was discovered. The
recognition of this process has probably been the most important
development in precious metal recovery since discovery of the
cyanide process in 1890. This technique is now wused all over
the world, and makes possible heap leaching of low grade, clay
rich precious metal ores, and negates the necessity of cyanide
aggitation plants, except for very high grade ores, those with
unusual characteristics, or those located in very cold climates.
The Escapules installed agglomeration at their State of Maine
dump leach soon after its recognition. As a result of agglomer-
ation, State of Maine silver recovery (for crushed and treated
ore) is about 87%, and gold appears to be 100%. This was con-
firmed by Newmont Mining's Danbury metallurgical labs (Don
Hammer, Newmont Exploration, 1982, pers. comm.).

In July of 1984, the State of Maine Mining Company proper-
ties were transferred to Tombstone Silver Mines, Inc., and plans
for small tonnage production laid. From October, 1984, to
December, 1984, one hundred seventy vertical drill holes were
drilled using an Atlas Copco Roc 601 air track drill with a
COP-42 down-hole hammer tool. A vacuum dust collector collected
all the material from each drill interval. The maximum depth
drilled was 120 feet. Total footage of 10,159 feet, an average
of 59.8 feet per hole, was drilled. As a result of this drill-
ing, 35,590 tons of low grade silver averaging 2.89 ounces per
ton at a stripping ratio of 3.4:1 (Graves, A.J., December, 1984)
were outlined. This was thought to be sufficient for a years
profitable operation. Continued drilling was planned to sustain
reserves a year in advance. Unfortunately, the price of silver
dropped from about $9 per ounce, at the inception of the pro-
gram, to its present price of about $6 per ounce. At $6 silver,
the reserves are subeconomic.

The author was called in to evaluate the geology, check the
reserves, and make suggestions on how the operation could be put
on an economic footing.
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Location, Culture and Transportation

The Tombstone Mining District (Figure 1) is located in
southeastern Arizona, some twenty-five miles north of the
International Boundary with Mexico. It is located in western
Cochise County, and is covered by the Tombstone fifteen minute
quadrangle sheet of the United States Geological Survey, which
is bounded by meridians 110 degrees 15 minutes, and 110 degrees,
and parallels 31 degrees 30 minutes, and 31 degrees, 45 minutes.
These boundaries are shown on Figures 1, and 2, and Figures 3
through 17. The area controlled by Tombstone Silver Mines, Inc.
includes all or parts of the following sections, as shown on
Figure 4 and Figure 2%9: T. 19 S., R. 22 E., SE 1/4 section 33,
T. 20S., R. 22 E., sections 4, 5, 8, 9, 10, 15, 16, 17, 18 and
20 »

Tombstone is the only town within the quadrangle boundar-
ies, but the bedroom community of Sierra Visa, which services
the Army Electronic Proving Ground at Ft. Huachuca, lies just
outside the quadrangle, and some 15 miles from Tombstone, via
the Charleston Road. Tombstone is well serviced by major paved
highways, including U. S. Highway 80, which goes through the
center of town and Arizona State Highways 82 and 90. These are
all paved, all-weather highways. Many types of supplies are
available in Tombstone, and most types of supplies are available
in Sierra Vista, a city of some 30,000 inhabitants, and the
fastest growing city in Cochise County. A good supply of semi-
skilled to skilled labor is available in Tombstone or Sierra
Vista. The old mining camp of Bisbee lies about 30 miles south
of Tombstone, where the underground copper mines, operated for
the last 100 years, were shut down about two years ago. A core
work force of skilled underground miners is probably available
in Bisbee. The second largest city in Arizona, Tucson, is
located approximately 60 miles by U. S. 80 and Interstate 10, to
the northeast. Tucson is served by a large, all-weather,
international airport, serviced by most of the large domestic
carriers. The Tombstone Municipal Airport has a 5,000 foot dirt
strip, adequate for light planes, but no fuel or other facili-
ties. Tombstone, at one time, was serviced by a standard gauge
branch line of the Southern Pacific Railway from Fairbank (7
miles west of Tombstone). This connection to Fairbank has been
dismantled, though the Southern Pacific line which connects with
Douglas, Arizona is currently in service.

Page 8



(o]
Seattle

WASHINGTON

o]
Portland

OREGON

NEVADA

San

(o]
Francisco

CALIFORNIA

Phoenix

CANADA

MONTANA

Billings
(0]

WYOMING

Salt Lake
City o

COLORADO

ARIZONA 33“}; Fe

NEW MEXICO

O

Tucson
O _Project Area
™o
I

(O
El Paso

Figure 1.

Western United States Map
showing the location of
the Project Area.

Tombstone, Arizona

MEXICO

TEXAS




Physical Features

Physical features are dquoted directly from Butler, B.S.,
Wilson, E. D., and Rasor, C. A., 1938:

The Tombstone district is in the Tombstone Hills, a
group of low, scattered mountains that extend northwestward
from the Mule DMountains in which the Bisbee district is
located. Tombstone is near the northwestern margin of the
area, at an altitude of 4,530 feet or 670 feet above the
San Pedro River at Fairbank. The Tombstone Hills rise to a
maximum altitude of 5,339 feet or some 800 feet above the
surrounding plain, which slopes westward to the San Pedro
River. In the vicinity of the hills, this plain 1is a
pediment, cut con hard rock.

Even slopes and rounded contours characterize the
northern half of the area in contrast to the steep-sided,
linear ridges that prevail in the southern half.

There are no perennial streams in the area. Drainage
is westward to the San Pedro River through steep-sided
gulches or arroyos that dissect the plain. Torrential
rains flood these arroyos for short periods, but during
most of the year no water flows at the surface.

Water is encountered in the mines of the eastern part
of the district at an elevation of 4,120 feet above sea
level. This mine water has been used for concentration of
ores, but, according to analyses by H. V. Smith, of the
University of Arizona, its flourine content makes it
unsuitable for drinking. Some water 1is obtained from

- shallow wells in the gulches, but the main supply for
Tombstone is piped from springs in the Huachuca Mountains,
about 25 miles scuthwest of the town.
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Climate and Vegatation

Climate and vegetation is quoted directly from Butler,
B.S., Wilson, E. D., and Rasor, C. A., 1938:

The climate of Tombstone is that of the intermediate
altitudes of southern Arizona. The winters are character-
ized by moderate temperatures and only a few light falls of
snow. In summer the days are hot, but the nights are
comfortably cool. The average range in temperature for a
twenty-seven-year period, prior to 1928, is from an extreme
maximum in June of 101.9 degrees to an extreme minimum of
20.8 degrees in January. The average annual precipitation
for a thirty-one period prior to 1928 was 14.48 inches.
The main rainy season 1is from July to September, and the
driest months are April, May, and June.

The vegetation of the district is likewise character-
istic of the intermediate elevations of southern Arizona.
It is above the altitudes favorable to abundant cacti and
below those favorable to forest trees. Desert shrubs
predominate. Cat's-claw and creosote or greasewood bush,
together with some mesquite and ocotillo, form thickets on
the foothill slopes and pediments. Several species of
cacti are ©present, but prickly pear is most abundant.
Mescal and yucca are sparingly present. Along gulches and
arroyos mesquite, paloverde, and walnut are common. No
trees in -the district are suitable for lumber or for
ordinary mine timber. On flats and slopes where soil and
moisture are favorable, various grasses thrive.
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Previous Work

Previous work is quoted directly from Newell, R. A., 1974

Previous Investigations

The geological and mining 1literature abounds with
references to the Tombstone district, and attention will be
limited to those which provide significant insight into the
geology and the development of the area.

Between the vyears 1879 and 1886, E/MJ published
numerous notes concerning the nature, extent, and progress
of underground development work in the district. The
interested reader is referred to these references, as many
of them lie outside the scope of this dissertation. E/MJ
(1881, v. 31, p. 316-317) stated the Tombstcne silver ores
were mostly of a carbonate or chloride nature, and that
production was about 300 tons/day. Recoveries were about
80 percent, and the average yield was about $75/ton. E/MJ
(1883, v. 35, p. 267-269) reported that on the third level
of the Westside mine the ore was assaying about 40 oz/ton
silver and about 0.5 oz/ton gold. Manganese ore from the
Lucky Cuss mine at a depth of 100 ft, carried about 25
oz/ton of silver. E/MJ (1883, v. 36, p. 229-230) announced
the discovery, between the third and fourth levels, in the
Westside mine, of several tons of telluride ore that
averaged $1200/ton.

Previous Geological Investigations

Blake (1882a, b, ¢, d) provided the earliest geologic
descriptions of the district, and he recognized that the
mineralization was <closely associated with north-south
trending dikes and cross—cutting northeast-southwest
fissures. He also stated that, where either dikes or
fissures <crossed anticlinal structures, mineralization
often developed along crests of the folds as bedded
replacement deposits. Comstock (1900, p. 1045, 1089)
confirmed that folds were important to ore deposition at
Tombstone, and he apparently recognized a possible influ-
ence of volcanism in the genesis of the mineralization.

Church (1902) described the 1location of Tombstone

relative to other mining districts in southeastern Arizona
and adjacent Mexico. He later attempted the earliest
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comprehensive description of general geologic features in
the district (Church, 1903). Church believed that dikes in
the district exercised a relatively minor control on the
mineralization, and that the major controls were anticlinal
folds and cross-cutting fissures. Lakes (1904) followed
the interpretation of Church (1903), and compared anticli-
nal structures at Tombstone with those at Bendigo,
Australia.

Between 1904 and 1920, little was published that dealt
with the geology in Tombstone. Clark (1914) published a
water analysis from the 1000 ft level of the Contention
mine. Ransome (1916) correlated some stratigraphic units
with those at Bisbee, and Staunton (1918) described the
effects and nature of a relatively severe earthquake he
experienced while underground at Tombstone in 1887.

Ransome (1920) described the manganese mineralization
at Tombstone. High concentrations of manganese wvere
associated with the Prompter fault, and the principal
manganese production was derived from the Oregon, Prompter,
Lucky Cuss, Luck Sure, Bunker Hill, and Comet mines.
Psilomelane, the major manganese mineral, typically occur-
red in pipes and chimneye in limestone horizons, and part
of the manganese was believed to have been derived from the
limestones. Ransome also thought that some of the mangan-—
ese originally formed upper portions of the associated
silver deposits. In either case, supergene processes were
considered to have been respondible for forming the present
manganese deposits. High grade mineralization contained
between 70 and 80 percent MnO2 after sorting, while low
grade mineralization contained about 40 percent MnO2.
Ransome mentioned that in 1917 the manganese ore contained
between 7 and 8 oz/ton silver. Wilson and Butler (1930)
described many known manganese deposits in Arizona, and
these authors simply referred to Ransome's work for their
discussion of the Tombstone deposits.

The geology at Tombstone was investigated in more
detail during the later 1930's. Butler and Wilson (1937)
noted that the mineralization was associated with north-
south dike fissures, faults, anticlines, and northeast-
southwest fissures. Rasor (1937) investigated the
mineralogy and petrography of the district, and he found
hypogene silver-bearing minerals to include hessite,
tetrahedrite, and galena. Alabandite was found to be the
only definitely hypogene manganese mineral. Bromeyrite,
embolite, cerargyrite, argentite (acanthite), stromeyrite,
native silver (native gold - addition by Briscoe, 1985, see
Butler et al. p. 51), and argentojarosite were identified
as supergene ore minerals. The zone of oxidation was
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thought to be at least 600 ft deep (Rasor, 1937, p. 83),
and bromeyrite was believed to be the most abundant super-
gene silver mineral. Butler, Wilson and Rasor (1938), and
Butler and Wilson (1938) published detailed studies of the
geology and ore deposits at Tombstone. These studies
incorporated a considerable amount of previously unpublish-
ed data which were originally collected by Ransome. The
investigations provided insight into a complex sequence of
structural events in the district, and the authors also
suggested a broad pattern of mineral zoning. Tenney (1938)
reviewed and summarized the findings of Butler, Wilson and
Rasor (1938), and noted that their efforts provided a
welcome addition to the study of ore deposits. Butler and
Wilson (1942), in addition to the above publications, again
summarized their work at Tombstone in Newhouse (1942).

Ingerson (1939) measured joint and platy inclusion
orientations within the Uncle Sam "porphyry". The Uncle
Sam unit lies west of Tombstone, and Ingerson attempted to
conform the presence of a suspected thrust fault below the
"porphyry". He found that neither the joints nor the
inclusions could be used as evidence to confirm a fault at
depth. The emplacement of the Uncle Sam "porphyry" was
discussed at length by Gilluly (1945), and he considered
the body to be either laccolithic or sill-like in form.
Furthermore, it was believed that the Uncle Sam unit had
followed either a thrust fault plane or an unconformity
during emplacement.

Gilluly, Cooper and Williams (1954) described the Late
Paleozoic stratigraphy of central Cochise County. For the
Tombstone portion of their study, these authors succeeded
in subdividing a thick sequence of Pennsylvanian-Permian
strata known as the Naco Limestone into six different
formations. Later, Gilluly (1956) incorporated his earlier
work on the Uncle Sam "porphyry", with the stratigraphy to
provide an exhaustive description of the geology of central
Cochise County.

In 1941 the United States Bureau of Mines began a
study of the manganese deposits at Tombstone. The investi-
gations involved underground sampling at a number of mines
in the district, and about 2000 ft of underground drilling
at the Oregon mine. Needham and Storms (1956) summarized
much of this work, and concluded that only small and
scattered deposits of manganese ore were present. Farnham,
Stewart and Delong (1961) studied the manganese deposits in
eastern Arizona and visited the deposits at Tombstone.
They found that manganese concentrations were often between
10 and 30 percent MnO2, and that silver in the manganese
frequently ranged between 5 and 10 oz/ton.
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Burnham (1959) studied trace element abundances in
sphalerites and chalcopyrites from many localities in the
western United States and northern Mexico. The elements
studied included silver, bismuth, cadmium, gallium, german-
ium, indium, manganese, antimony, and tin. The silver
content in three sphalerite samples from Tombstone ranged
between 1 and 300 ppm. Burnham (1959) found that all major
silver mining districts studied could be idntified by
relatively high silver concentrations in sphalerite and
chalcopyrite.

Creasey and Kistler (1962) determined radiometric ages
for an intrusive rhyolite and the Schieffelin Granodiorite
by potassium—-argon methods as 63 and 72 m.y. respectively.

Andreason, Mitchell and Tyson (1965) published an
aeromagnetic map for the area around and including
Tombstone. Background values at Tombstone were about 300
to 400 gammas, but the granodiorite was found to have
values between 700 and 1000 gammas. Brant (1966) found the
Schieffelin Granodiorite to have a magnetic susceptibility
of 1800 x 10 {CuGeBe units). Brant assumed the
Schieffelin to be of Tertiary age, and he stated that this
relatively high susceptibility was typical for Tertiary
intrusives in southern Arizona. In fact the Schieffelin is
a Laramide intrusive (Drewes, 1971), and Brant (1966)
stated that most Laramide intrusives in southern Arizona
have an average susceptibility of only 100 x 10 . Thus,
for a Laramide intrusive, the Schieffelin is anomalously
magnetic.

Jones (1961, 1963, 1966) studied tectonic deformation
patterns in southeastern Arizona. He concluded that the
contribution of overthrusting had been greatly exaggerated,
and that processes of differential vertical uplift were
responsible for much of the observed deformation.

, Lee (1967) described the geology of the area surround-

ing the Charleston and State of Maine mines, both of which
lie southwest of Tombstone. He suggested that the mineral-
ization at Charleston and the State of Maine was epithermal
and that the mineralization closer to Tombstone was meso-
thermal.

Patch (1969, 1973) studied the petrology and strati-
graphy of the Permian Epitaph Dolomite at Tombstone. She
suggested that the Epitaph was most 1likely a dolomitized
facies of the wunderlying Colina Limestone. Wilt (1969)
studied the Colina Limestone, and she agreed with Gilluly
et al. (1954) that the limestone ranged in age from
Wolfcampian to Leonardian (lower Lower Permian to upper
Lower Permian).
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Ridge (1972) discussed the general geologic setting of
Tombstone. He also speculated that the mineral deposits
had formed in an environment which varied from =xenothermal
to epithermal conditions.

Previous Mineralogical Investigations
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E/MJ (1881, wv. 31, p. 316-317) reported that the
Tombstone silver ores were mainly of chloride varieties,
and that the ore contained a 1little lead. 1In 1883, E/MJ
(v. 36, p. 229-230) reported the discovery of several tons
of telluride ore between the third and fourth levels of the
Westside mine.

The earliest scientific discussion of the mineralogy
at Tombstone was that of Hillebrand (1886). He reported
the presence of emmonsite, a hydrated ferric tellurite.
Genth (1887) described hessite from the Westside mine.
Hillebrand (1889) published an analysis of descloizite from
the Lucky Cuss mine. Panrose (1890) noted the presence of
manganiferous silver ore at Tombstone, and Moses and Laquer
(1892) reported the existence of alabandite at the Lucky
Cuss mine. Hewett and Rove (1930) discussed the occurrence
of alabandite in the Lucky Cuss mine in association with
calcite, quartz, and galena. Occurrences of silver-bearing
manganese minerals in Arizona and New Mexico were studied
by Hewett and Pardee (1933), and they found that silver was
present as silver manganite. These authors observed that
black calcite was commonly associated with the manganese
deposits, and that the calcite had black manganese oxide
intergrowths that could be manganite, but not hausmannite.

Rasor (1937) conducted the first detailed study of the
mineralogy at Tombstone. He identified four main stages of
hypogene mineralization, and his investigations were
summarized by Butler, Wilson and Rasor (1938). Rasor
(1938) apparently reported the first United States occurr-
ence of bromeyrite at Tombstone. He specilated that
earlier reports of "horn silver" from Tombstone may actual-
ly have been mistaken, and that the mineral was possibly
bromeyrite. Rasor (1939) stated that psilomelane was the
most abundant secondary manganese mineral, but that minor
amounts of polianite, pyrolusite, manganite, hetaerolite,
and wad were also presnt. He believed the secondary
manganese minerals were derived entirely from alabandite;
however, Hewett and Radtke (1967) suggested the main source
of secondary manganese at Tombstone was black manganiferous
calcite. Hewett (1972) reviewed the origin of the mangan-
ese minerals manganite, hausmannite, and braunite. He
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conculded that hausmannite is a hypogene mineral, and that
manganite and braunite are supergene minerals. Hewett also
noted that neither hausmannite, manganite, nor braunite had
been reported at Tombstone. For southern Arizona, Hewett
observed that the minerals hollandite, psilomelane, and
cryptomelane formed most of the manganese oxide deposits,
and he assigned a hypogene origin to all of them. Ridge
(1972) believed that sphalerite containing chalcopyrite
blebs indicated possible xenothermal conditions, that
tetrahedrite with silver-bearing galena suggested a krypto-
thermal environment, and that hessite with stromeyerite
designated epithermal conditions.

Previous Milling and Smelting Investigations
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The earliest mention of milling procedures at
Tombstone (E/MJ, 1879, v. 27, p. 468) indicated the
successful operation of a 10 stamp mill, which yielded a
recovery of about 77 percent. In 188l about 120 stamps
were in operation at Tombstone, treating about 300 tons/day
(E/MJ, 1881, v. 31, p. 316-317). Austin (1883) described
early milling methods and machinery at Tombstone. Church
(1887a, b) discussed metallurgical problems which arose
during the treatment of sulfide ores and tailing slimes.
Goodale (1889, 1890) discussed the treatment of silver-
bearing manganese ore. Free milliing methods recovered
only 60 percent of the silver, and required more than 7 1lb
of quicksilver per ton of ore treated. By using a chloride
roasting method the recovery increased to about 90 percent,
and the amount of quicksilver required was reduced by half.

Thomas G. Chapman, later to become Dean and Dean
Emeritus of the College of Mines at the University of
Arizona wrote his masters thesis for the University of
Arizona, entitled The Metallurgy of Silver Chloride Ore
From the State of Maine Mine in the Tombstone District.
Chapman stated that the State of Maine mine produced silver
valued at between $100,000 and $150,000 from the time of
its discovery to the year 1921 (p. 1). He described the
genesis of hand coping and retaining gob underground, as
well as the source of the State of Maine Mine dump, and
pointed out that the ore was not treated at the mine site
before 1921. Testing of the dump showed 35,000 tons,
averaging 4.85 ounces of silver (p. 2). Chapman made
various screen analyses and crushing tests, and compared
gravity separation including tabling and jigs, with
cyaniding. Chapman found that though gravity methods would
work, cyaniding of the finer material after screening off
the oversize and de-sliming, would result in the highest
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recovery. Cyanide consumption was about 3/4 1lb. per ton
and contact time under laboratory conditions for cyanide
was about 48 hours. Screening on a one-half inch screen,
rejecting the oversized and treating the undersized, gave
the best economies.

Romslo and Ravitz (1947) reported the successful

treatment of manganese-silver ore from Tombstone. Very
poor results were obtained by direct cyanide and flotation
methods, but a calcium dithionate process recovered 80 to

90 percent of the silver and 90 percent of the manganese.

Previous Hydrological Investigations

After water was first encountered in the Sulphurette
mine in 1881, pumps with a capacity of 700 gpm were
installed at the Contention and Grand Central mines in
December 1883 (E/MJ, 1883, v. 36, p. 328, 400). The pumps
worked successfully until 1886, when the Grand Central
pumphouse burned (Dunning, 1959). E/MJ 1902, v. 73, p.
314-315) reported that new pumps, with a capacity of 1750
gpm, would be installed near the Contention mine. Blake
(1904a, b) mentioned that the new pumps had successfully
lowered the water level over 100 ft to near the 700 ft

" level of the Contention mine. E/MJ, 1904, v. 77, p. 334-

338) reported that pumping activities at the Contention
mine had lowered the water table over 80 ft in the Lucky
Cuss mine, which was more than a mile away. The water
temperature was reported to be about 80 degrees F.

Walker (1909) stated that water veclumes of up to 4500
gpm were not uncommon. He also discussed the nature of the
pumping facilities at Tombstone. On June 1, 1909, the
pumps failed (Staunton, 1910; Butler, Wilson and Rasor,
1938, p. 47; Dunning, 1959, p. 187-189) on the 1000 ft
level. For a period of 10 days prior to the accident the
pumps were yielding 4600 gpm. In 1910 larger pumps and new
boilers were installed, and operations were resumed on the
1000 ft level. High pumping costs coupled with a low
silver price (about $.50/0z) forced abandoning the opera-
tions on January 19, 1911. The water pumps still remain on
the 1000-, 800-, 700-, and 600-ft levels (Butler, Wilson
and Rasor, 1938, p. 47).

Hollyday (1963) considered that mine waters at
Tombstone could provide a long term source for moderate
amounts of municipal water. The water supply was
determined to be sufficient for a town about the size of
Tombstone.
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Wallace and Cooper (1970) studied the dispersion of
calcium, <chlorine, magnesium, and sodium in groundwater
near Tombtsone. They found that most of the chlorine (10
to 40 ppm) was derived from the Schieffelin Granodiorite,
and that sodium (20 to 70 ppm) was derived from granitic
rocks at Tombstone as well as from similar rocks in the
Dragoon Mountains to the east. Calcium and mangesium (30
to 80 ppm, and 10 to 25 ppm respectively) were derived from
carbonate sedimentary rocks. The authors found calcium and
magnesium to be excellent tracers of ground wter flow for
the Tombstone area, and subsurface flow patterns were
established by measuring the calcium and magnesium contents
in the groundwater.

Non-technical Publications on History and Human Interest

" ————- T ——— ——— - — — (s " G S G S S Gme Gue G S G Gen Gee Sme Gen e S Gae Gee Gen S G Gue G G G S S S

In addition to the technical publications, the
following books emphasize the history and human interest of
this early mining camp of Arizona:

F. Becholdt, When the West Was Young

Wm. M. Breckenridge, Helldorado

W. N. Burns, Tombstone

S. Lake, Wyatt Earp, Frontier Marshal
A. H. Lewis, Wolfville Days

L. D. Walters, Tombstone's Yesterday

C. E. Wilson Mimes and Miners
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OLDER OR UNDIFFERENTIATED SURFICAL . BISBEE FORMATION OR GROUP, S
aTeu DEPOSITS (HOLOCENE TO OLIGOCENE):— e TED Qtgu R
Gravel, sand, and sit (Pleistocene and Pliocene— CRETACEOUS}:—Upper part of Bisbee N
Mainly alluvium of basins; includes some Fe 3 related S
colluvium and landslide deposits. Tight rocks.—Includes upper part of Bisbee Formation, ARIZONA; i k;\
pﬂdigw,mldyiud“:.a_ud,andmthpom‘y Mural X e
several meters to hundreds of meters. aﬂTwmyRamhFor,n:m(mizdn Uz
stratigraphic sequence) Bisbee Group, o5
Basalt (Pleistocene to Pliocene)—Lava flows, Amole Mma Bryant and Kirecn (1954), and 7 b o::?(')‘\ i &
ath mmmma lewlu:]udmm arkose, gray siltstone, sandstone, conglomerate, PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist, B
in most places. Radiometrically dated at 0.25, 10, and h“vr:amg;yu:ymmcmmuy mandmk:!mohmmkq
and 32 m.y. oid conglomerate, memmmck —
dated at 1715
Extensive andesite and dacite (Miocene and Upper S Wl e el i oL
)—Lava flows, pyroclastic rocks, some + o+ oJ’u . o+ ooroprpanciy unhd'gw' el coarse- ‘“‘4‘
Tva epiclastic rocks, and dikes. Mostly ot ocaly sochiad o 15 S —— B
::y‘-."w‘r;’““‘- W’:}f::; mt: 153, 160, 161, 167, 178, 185 m.y. = concasled s/
(Turkey track porphyry, an informal term = ——————  MARKER HORIZON—Dotted where concealed.
Cooper, 1961). Thickness mostly several meters Sedimentary mksﬂ)_‘:““’ P“’;““ ey o =
Pes lw\@llll Eﬂm Dolomi 00000 A
l:‘;cs\:r‘:l;em of meters. Dated at 24, 25, 27, 33, PPs ( % ot { IKES—Showing dip.
Permian), and Earp Formation (Lower Permian 1’° FAULTS—Showing dip. Dotted where concealed or 3
Extrusive rhyolite and rhyodacite (Miocene and Upper and Upper Pwyxsglvamn) undifferentiated. intruded; ball and bar on downthrown side.
iy Oligocene—Lava flows, welded tuff, pyrociastic Epitaph Dolomite i a dark. to ihtgray sightly
rocks, and some intercalated epiclastic rocks. cherty dolomite, limestone, marl, siltstone, and
Light-gray to grayish-pink, vitric to gypsum, 120-280 meters thick. Colina Limestone I I ol
porphyritic. Commonly a few tens to a few is a medium gray, thick-bedded, sparsely cherty,
thousand of meters thick. Dated at 23, 24, 25, 26, and fossiiferous limestone 120.280
26, 26, and 27 m.y. An additional date of 47 m.y., if meters thick. Earp Formation is a pale-red v .
substantiated, may indicate the presence of siltstone, mudstone, shale, and , 120-240 Reverse 3
Eocene rocks in the lower member of the S O meters thick s =
Vokcarics of Cochise Co.
Horquil Limestone (Upper and Midde y il
Lower conglomerate, gravel, and sand (Oligocene and h ian)—Light pinkish-gray, thick: to thin P /g
Tie Eocene?)—Alluvium; commonly grayish-red bedded, cherty, fossiiferous B — Strike-sip—Arrow couple shows relative O
deposits of small, well rounded, nonvolcanic d pale-brown to pale-reddish-gray —_— Single arrow shows movement of active block. /
clasts. Mostly several meters to a few tens of sitstone that increases in abundance upward. 4 "
meters thick. Typically 300-490 meters thick. 33 aTgl
UPPER CORDILLERAN (LARAMIDE) IGNE( — A A Major thrust fault—Sawteeth on upper plate. L4
- ROCKS (LOWER th))fmgﬁ SEDIMENTARY ROCKS (MISSISSIPPIAN AND 47 (Kig?) l
v volcaric rocks—Rhyolite to andesite ava flows, NiDs DEVONIAN)—Consists mainly of Escabrosa ]
fic rocks, and some intercalated epiclastic tone (Mississippian)- (Armstrong A A A 4 Thrust fault—Sawteeth on upper plate.
rocks. Dated at 57 m.. Possbly younger age to and Siberman, 1974) called Escabrosa z
it and Martin F Devonian), g \
undifferentiated. In part of the Chiricahua Anticiine & bl -1 P a
R MAIN CORDILLERAN (LARAMIDE) IGNEOUS Mousaine slac Echeles Paackes Fomation, ) g’ >2 | S ..
N :—Porphyritic and aplitic intrusive rocks Portal ?
KX “(: .‘.‘ oy s Sabin, 1957 (Upper Devonia). In the Littie g 8 ! / R
fon3tes ‘;' porphyry to dacitic porphyry in small stocks and Dragoon Mountains and some adjacent hills Syncine. 3 & . o~ 7 ®
phugs and apltc bodies not associated with other includes Black Prince Limestone, whose fauna T & e gy - v Kal
granitoid stocks. Dated at 61, 63, 63, 64, and 65 and corselacion sha stronges ites with > frm ' h \ Ka
my. P i Escabean Tarostona s 3 ) E 5 § & & : s Tiv ¥ ) ]G% gnuu ©
Fluidized intrusive breccia—exact age unknown, but Mﬂﬂ% s thick bedded, Com =i Inclined strike and dip of beds. 7 - i ; » ? g Raneh ‘]
Kib esmten and thus younger than Uncle Sam e o e s / i i} /o i / -
4 bedded, gray to brown dolomite, gray sparsely S e EXOTIC-BLOCK BRECCIA—Rock contains chip or s S - ’ aou
fossilferous, and some siltstone and sandstone, qca q block inclusions of rock different from those of *
90120 meters thick. Paradise Formation is a host or other blocks nearby. Typically of volcanic- 4
Rhyods:el:e tuff and welded tuff. 7Inc|ud¢shpar|s ;c'd l;rmmm Wkﬂ meaie l’m:'lw5 tectonic or sedimentary-tectoric origin; excludes 3
o Formation, Sugarloaf Quartz Latits ‘ormation is a limestone Te megabreccia de ; &
K Bronco Volcanis and l of ed B:ywnhg:u S eters ik Bck Proce Limesion  prkih i posks; L & :3 © i i4 13
lountain Rhyolite of Brown (1939) le Sam gray limestone with a and chert Site of well or generalized site of several wels, showing QTgu
D conglomerate, a5 much as 52 meters thick. © (aTew unit penetrated, i known, and depth o wel, in L
commonly several tens of meters to several SEDIMENTARY ROCKS (LOWER ORDOVICIAN bl fest A0t oo S e T2 7 . gy @
hundreds of meters. Dated at 66(?), 70, 72, 73. and TO MIDDLE CAMBRIAN):—E Paso Limestone 7 D{@W_,_» P
73 m.y. The Uncle Sam, in the Tombstone area, is (Lower Ordovician and Upper Cambrian), Abrigo .. 'V 1
dated 72 my. Formaton (Uspe nd Mcde ; R 23 Johneoa 5
Quartz (Middle Cambrian), —| i T
Andesitic to dacitic volcanic breccia.—Includes parts mﬁﬁmh:ed—EPmLirJlm-agay 72y C°'-'-"-°T'°”va Mdmdm‘k Do 1-F ‘~~ 7
of Solero Formation, Sugarloaf Quartz Latite, and thin-bedded limestone and showing age in rrillions of years. Query before ) ""; ’yslelL :a/- ¥
Ka Bronco Voleanics, and all of Demetrie Volcarics e cherly Jeriemone e symbol where precise location uncertain. e ——e 2 EEPEPP 2 B
and Silverbell Formation of Courtright (1958). Formation is a brown, thin-bedded fossiliferous l_/’_ -] .
Commenly contains large blocks of exotic rocks limestone, sandstone, quartzite, and shale, 210- o 28 fo o
andbfalymmdu.ldummo‘ v:m:: St&enmm(hkanﬁanmc;amm 30 _ AL 27 - .28
Bundreds of meters thick n most places. arained cuareite and sarcitone with a basal =
onglomerate, 90180 meters thick. To the east, -
Lower quartz monzonte and graodioite.Icludes sl of st o the Abxigo Formation and -t /
sameq\mu diorite; appears in small stoc! Bolsa Quartzite are known as the Coronado
associated with mineralization. Dared at 70, Sandstone.
7l 72.73.74. 7_? r7“4b:nd 76 v;ley The Schiefflin
granodorite at Tombstone is 72 m.y. = 23 34 P
/ a2 Schrader e
Rench
. E
Roads and Highways 6 4 -
.~ Dry wash aTou
7 g @ 10 &) 1
i Bakorich
st Southern Pacific Railroad F McCoof /
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(QTgu) 220
R 3 1.228. 18 17 1 1 14 13 5
. Government Reservation Boundary 8 4
Aqueduct ‘ 3 i
o e e e = [YQUEAUC \ ! N\
19 20 2 22 23 24 19 \ 22 N2
180’ 3 4 b
) . 140°18’ F 2V E REE
A A~ Cross section line
1 0 1 2 3 Miles
Tombstone Development Company, Inc. Se—— ' —
9

Tombstone, Arizona

Geology adopted from Drewes, Harold,

1980, and Newell, R.A., 1973. Figure 3. Generalized geological and structural map on screened

topographic base. s

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona




Explanation

Land Status

Public Domain - Mineral and Surface owned by
Federal Government.

State Domain - Mineral and Surface owned by
State of Arizona.

Public Domain Mineral and Surface. Mineral
owned by Federal Government; Surface owned
by State of Arizona.

Fee Simple - Mineral and Surface privately owned.

Fee Simple Surface and Public Domain Mineral
Private Surface ownership Mineral owned by
Federal Government.

Spanish Land Grants - Fee Simple. Mineral and
Surface privately owned; Reservation of Gold,
Silver and Mercury to Federal Government.

Military Reservation - Restricted Mineral Entry.
Not open to Mining.

Water & Power Resource Service & Various
other Withdrawals - Not open to Mineral Entry
or Mining.

Mineral and Surface owned by Federal
Government. Mineral Rights privately claimed.

Mineral and Surface owned by State of Arizona.
Mineral leases, prospecting permits or
applications privately held.

Public Domain Mineral and State of Arizona
Surface. Mineral rights privately claimed.

Public Domain Mineral and Fee Simple Surface.
Mineral rights privately claimed.

Tombstone Development Company, Inc. Lands

Public Domain Mineral and Surface. Mineral
rights claimed by Tombstone Development
Company, Inc.

Mineral and Surface owned by State of Arizona.
Prospecting permits or applications held by
Tombstone Development Company.

Public Domain Mineral and Surface owned by
State of Arizona. Mineral rights claimed by
Tombstone Development Company, Inc.

Patented Mining Claims owned by Tombstone
Development Company, Inc.

Public Domain Mineral and Fee Simple Surface.
Mineral rights claimed by Tombstone
Development Company, Inc.

Fee Simple Surface and State of Arizona Mineral.
Prospecting Permit held by Tombstone
Development Company, Inc.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary

Aqueduct

Cross section line

110°15°

31°45

T.19 8.

T.218.

T.228.

31°30'
110°15°

R.21E.

Tombstone Development Company, Inc.

Tombstone, Arizona

Land Status Map, Tombstone
15 min. Quadrangle

Bv Thomas E. Waldrip, Jr.

James A. Briscoe and Associates
Tucson, Arizona

Figure 5. Property map showing ownership of major

holdings of mineral rights in the Tombstone
area. Red overprint shows state, federal and
private land and lands with mineral rights held
by the Tombstone Development Company as
of October 15, 1981.

T.228.

T.218.
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 m.y. old

Extensive andesite and dacite (Miocene and Upper
)—Lava flows, pyroclastic rocks, some

intercalated epiclastic rocks, and dikes. Mostly
gray, fine-gramed, porphynitic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. a few tens to a few
Mmrdolnmmmck Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE):—Lower
volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS: Pomhymt and aplitic mtrusive rocks
and Upper C ) Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tufl and welded tuff —lncludes parts of
Salero Formation, Sugarloaf Quartz Latite. and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
comams fragments of exotic rocks. Thickness.

several tens of meters 1o several
huv\dw& of meters. Dated at 66(?), 70, 72, 73, and
73m.y. The Uncle Sam, in the Tombstone area, is
dated 72m.y.

Lower quartz monzonite and graodiorite—Includes
‘some quartz e; appears in small stocks.
Locally associated with mineralization. Dated at 70.
71.72.73.74, 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to re
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE

Dated at 140, 148. 149, 149, 150,

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsyivanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian

nian), undifferentiated.

Dolomite is a dark- to light-gray slightly
cherty dolomite, imestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,

and sparsely fossiliferous limestone 120-280

‘meters thick. Earp Formation is a pale-red

siltstone, mudstone, shale, and limestone, 120-240

Horquilla Limestone (Upper and Middle
Pennsylvanian)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiliferous imestone and

pale-brown to pale-reddish-gray

siltstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

Ko
TR T
R R
SR A
PiPs
and Upper Pennsyivar
meters thick.
wh
MDs

Government Reservation Boundary

Aqueduct

Cross section line

DEVONIAN)—Consists mainly of Escabrosa

and Martin Formation (Upper
undifferentiated. In part of the Chmcahn
Mountains also includes Paradise Formation

( Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
inchudes Black Prince Limestone, whose fauna
and correlation show strongest

meters thick. Martin Formation is thick- to thin-
bedded, g’aylobmwndnlonﬂe gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and imestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

.andstom
zwmmthickﬂnhq‘unm-nbmwnm

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfohiated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
phyllite, and some metavolcanic rocks,
lcanic rocks, i

One rock

2 (QTgu!
187

72y

and gneiss.
dated at 1715 m.y.

CONTACT—Deotted where concealed.
MARKER HORIZON—Dotted where concealed
DIKES—Showing dip.

FAULTS —Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Strike-ship—Arrow couple shows relatve displacement
Single arrow shows movement of active block.

Maijor thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.
Synchne.

Inclined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
uctomc or sedimentary-tectonic ongin; excludes

ertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in milions of years. Query before
symbol where precise location uncertain.

Dump sample location
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Tombstone Development Company, Inc.

Tombstone, Arizona

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Figure 6. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973. .

Distribution pattern for high silver ratios in dump
samples (in red).




QTgu

sy

Tiv §
i

Geology

OLDER OR \TED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE).—
Gravel, sand, and silt (Pleistocene and Pliocene —
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel

Thickness several meters to a few hundred meters

in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 m.y. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite

10 several tens of meters. Dated at 24, 25, 27, 3,
and 39 my.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene —Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,

26, 26, and 27 m.y. An additional date of 47 m.y., if

substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE): —Lower
volcanic rocks—Rhyolite to andesite lava flows,

rocks, and some intercalated epiclastic
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rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic intrusive rocks

(Paleocene and Upper Cretaceous)—Mostly atitc

porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65

my.

Fluidized intrusive breccia - exact age unknown, but

penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. - Includes parts of
Salero Formation, Sugarloaf Quartz Latite, and

Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally

contains fragments of exotic rocks. Thickness
commonly several tens of meters to several

hundreds of meters. Dated at 66(?), 70, 72, 73. and
73 m.y. The Uncle Sam, in the Tombstone area, 1s

dated 72 m.y.
Andesitic to dacitic volcanic breccia. —Includes

of Solero Formation, Sugarloaf Quartz Latite, and
Bvor:o Vokanics, and all of Demetrie Volcanics

hundreds of meters thick in most places.

Lower quartz monzonite and graodionite —Includes
some quartz diorite; appears in small stocks.

associated with mineralization. Dated at 70,

ally
71.72. 73,74, 74. 74, and 76 m.y. The Schieffin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP
UNDIFFERENTIATED (LOWER

CRETACEOUS): VUPWY part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1964) and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commoniy
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of ;mklsh-g’ay coarse
grained rock. Locally associated

Dated at 140, 14& 149 149, 150,

PiPs

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvarian), uniifferentiated.
Epitaph Dolomite is a dark- to light-gray slightly
cherty dolomite, limestone, marl, siltstone, and
aypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiiferous bmestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and imestone, 120-240
meters thick.

Horquila Limestone (Upper and Middie
Pennsylvanian)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiferous mestone and

d pale-brown 1o pale reddisharay

MDs

Government Reservation Boundary

Aqueduct

Cross section line

sitstone that increases in abundance upward.
Typically 300490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian) —locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chiricahua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippian rocks but which may include some

ks. Escabrosa

crinoidal, cheny. fossiiferous Imes'ang 90-310

meters thick. Black Prince Limestone is pinkish-
gray imestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN): —E Paso Limestone
Camtmnn).Abnso
Formation (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —El Paso Limestone is a gray,
thin-bedded cherty limestone and dolomite %0
‘meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded fossiferous
limestone, , quartzite, and shale, 210-
mmmthnkﬂanmmnbrwnio

amgomerale 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambnan),
and Bdsa Qurmu (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)-Chlorite schist,

phylite, and some metavolcanic rocks,
rocks, i
and gneiss. One metavolcanic rock
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Zinc

dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Normal

Reverse

Strike-slip—Arrow couple shows relative displacement.

Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.

Syncline.

Inclined strike and dip of beds.

EXOTIC BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic
tectonic or sedimentary-tectonic origin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells,
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

® Dump sample location
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Tombstone, Arizona

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona

Figure 7. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

Distribution pattern for high zinc ratio in dump samples
(in red).
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally ight-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 m.y. old

Explanation

Extensive andesite and dacite (Miocene and Upper
Ofigocene)—Lava flows, pyroclastic rocks, some *
intercalated epiclastic rocks, and dikes. Mostly

BISBEE FORMATION OR GROUP,
INDIFFERENTIATED (LOWER

CREI‘ACEOUS) Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray imestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)-Stocks of pmlushgay coarse-
grained rock Locally associate

gray, fine-grained, porphyritic rocks,; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informdl term of

Cooper, 1961). Thickness mostly several meters

ted with
Dated at 140, 148, 149, 149, 150,
153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
snian)—consists of Epitaph Dolomite

t & P L
:‘duav;r’:lyem of meters. Dated at 24, 25, 27, 33, PP ( . ian), Colina Limestone (I
Permian), and Earp Formation (Lower Permian
Extrusive rhyolite and rhyodacite (Miocene and Upper and nian), undifferentiated.
Ohgocene—Lava flows, welded tuff, pyroclastic Epitaph Dolomite is a dark- to light-gray sightly
rocks, and some intercalated epiclastic rocks. cherty dolomite, hmestone, marl, siltstone, and
Light-gray to grayish-pink, vitric to fine-grained, gypsum, 120-280 meters thick. Colina Limestone
porphyritic. Commonly a few tens to a few is a medium gray, thick-bedded, sparsely cherty,
thousand of meters thick. Dated at 23, 24, 25, 26, and sparsely fossiliferous limestone 120-280
26, 26, and 27 m.y. An additional date of 47 m.y., if meters thick. Earp Formation is a pale-red
ted, may indicate the presence of siltstone, mudstone, shale, and mestone, 120240
Eocene rocks in the lower member of the S O meters thick.
Volcanics of Cochise Co.
Horquilla Limestone (Upper and
Lower conglomerate, gravel, and sand (Oligocene and ®n ian)—Light-pinkish-gray, thick- to thin.
Eocene?)—Alluvium; commonly grayish-red bedded, cherty, fossiliferous limestone and
deposits of small, well rounded, nonvolcanc pale-brown to pale-reddish-gray
clasts. Mostly several meters to a few tens of siltstone that increases in upward.
meters thick. Typically 300-490 meters thick.
UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE).—Lower SEDI TARY ROCKS AND
volcanic rocks—Rhyolite to andesite lava flows, MDs DEVONIAN)—Consists mainly of

rocks, and some intercalated epiclastic

1 N
TR b

"én"\«‘*

K

Ka

st b

oot

rocks. Dated at 57 m.y. Possibly younger age to
east,

MAIN CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic intrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
srantcudsloclm Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tulf and welded tuff. -Includes parts of
Salero Formation, Sugarloal Quartz Latite, and
Bronco Volcanics. and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness

commonly several tens of meters 1o several
hundreds of meters. Dated at 66(?), 70, 72, 73, and
73 m.y. The Uncle Sam. in the Tombstone area, is
dated 72 my.

hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with minerahization. Dated at 70,
71.72, 73,74, 74, 74. and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary
Aqueduct

Cross section line

Formation
and Portal Formation of

Lead

Sedimentary rocks (Upper and Middle Cambrian)—

Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly

granodiorite and quartz monsonite, unfoliated to
folated, in part metamorphosed. Generally in
stocks, which ahve been litle studied

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
phylite,

2 (QTgu)
187

724

, and some metavokcanic rocks,
\ Tooks
and One ic rock
dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Shwnng dip. Dotted where concealed or

and bar on downthrown side.

Strike-slip—Arrow couple shows relative displacement.

Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Syncline.

Inclined strike and dip of beds.

EXOTIC BLOCK BRECCIA—Rock contains chip or

block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing

COLLECTION SITE—Radiogenically dated rock

showing age in millions of years. Query before
symbol where precise location uncertain.

@ Dump sample location
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Figure 8. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973. a

Distribution pattern for high lead ratios in dump samples
(in red).

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Geology

Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 my. old

Extensive andesite and dacite (Miocene and Upper
Otigocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks, includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co,

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE).—Lower
volcarue rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic intrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. -Includes parts of
Salero Formation, Sugarloal Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contamns fragments of exotic rocks. Thickness
commonly several tens ol meters to several
hundreds of meters. Dated at 66(?), 70, 72, 73, and
73 m.y. The Uncle Sam, in the Tombstone area, is
dated 72 m.y.

/olcanics
and Silverbell Formation of Courtnght (1958).
Commonly contains large blocks of exotic rocks
and locally includes some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite — Includes
some quartz dionte, appears in small stocks.
Locally associated with mineralization. Dated at 70,
71,72, 73,74, 74, 74, and 76 m.y. The Schiefflin
granodarite at Tombstane is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Kb

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee

Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,

Mural Limestone, Monta, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumey Ranch Formations (not listed in
strabgraphic sequence) of the Bisbee Group,

Amole Arkose of Bryant and Kinnison (1954), and
reddish-

Angelic Arkose. Consists of brownish- to

arkose, gray siltstone, sandstone, conglomerate,
Commonly

and some fossiliferous gray imestone.
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse-
graned rock. Locally associated with

Dated at 140, 148, 149, 149, 150,

PiPs

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper

Epitaph Dolomite 1s a dark- to light-gray shghtly
cherty dolomite, limestone, marl, siltstone, and
aypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous limestone 120-280
meters thick. Earp Formation is a pale-red

siltstone, mudstone, shale, and imestone, 120-240
meters thick.

P-bfquihme(Uppnlrﬂ
Pennsyivanian)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiliferous limestone and

-brown to pale-reddish-gray

MDs

Government Reservation Boundary

Aqueduct

Cross section line

pale:
siltstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Siiberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. lnpandlhchmhua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna

. ki
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossilferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly imestone. Portal
Formation is a black shale and kmestone 6105

conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN):—E Paso Limestone
q byes 3

meters to about 220 meters thick. Abrigo

Formation is a brown, thin-bedded fossiliferous
limestone, sandstone, quam andshale 210
Mmmrhlck&*l

grained

cwdonmle,%lmmtm!hck To the east,

ewmkmsolpandlheﬁbrgo?wmud
Bolsa Quartzite are known as the Coronado

Sandstone.

Sedimentary rocks (Upper and Middie Cambrian)—

Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quanmt (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y).—Mainly

granodiorite and quartz monsonite, unfoliated to
fobated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,

phyliite, and some metavolcanic rocks,
lcanic rocks,

One ic rock
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and
dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or

; ball and bar on downthrown side.

Smkevslp—l\rmw couple shows relative displacement.
shows movement of active block

Major thrust fault—Sawteeth on upper plate.

hrust fault—Sawteeth on upper plate.

Anticline.

Syncline.

Inclined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block

inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic origin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells,

unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock

showing age in millions of years. Query before
symbol where precise location uncertain.

Dump sample location

Copper
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Tombstone Development Company, Inc. - * —

Tombstone, Arizona |

Figure 9. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

Distribution pattern for high copper ratios in dump
samples (in red).
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Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS

(HOLOCENE TO OLIGOCENE).—
Gravel, sand, and silt (Pleistocene and Pliocene —
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,

tic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places. Radiometnically dated at 0.25, 1.0,
and 3.2 my. old

Extensive andesite and dacite (Miocene and Upper

Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

Kb

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,
Mural Limestone, Monta, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,

Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray hmestone, Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse-
grained rock Locally associated with

Dated at 140, 148, 149, 149, 150,

PPy

Extrusive rhyolite and rhyodacite (Miocene and Upper
Ty Oligocene—Lava flows, welded tuff, pyrociastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower :ov@omemle. gravel, and sand (Oligocene and
Tie Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic

153, 160, 161, 167, 178, 185 m.y.

Secimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Pemuan) and Earp Formation (Lower Permian

and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to light-gray slightly
cherty dolomite, imestone, marl, siltstone, and
gypsum, 120280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,

siltstone, mudstone, shale, and imcsturu. 120240
meters thick.

Horquilla Limestone (Upper and Middle

Pennsylvanian)—Light-pinkish-gray, thick- to thin-
bﬁdod cherty, fossiliferous limestone and

clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS

ROCKS (LOWER PALEOCENE):—Lower
volcanic rocks—Rhyolite to andesite kva flows,
i o) pyroclastic rocks, and some intercalated epiclastic

rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic mtrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitc
porphyry to dacitic porphyry in small stocks and
plugs and apliic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia -~ exact age unknown, but
Kib penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. - Includes parts of

K Salero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite. Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
conlains fragments of exotic rocks. Th-cknes

commonly several tens of meters 1o several
hundreds of meters. Dated at 66(?), 70, 72. 73 and
73 m.y. The Uncle Sam, in the Tombstone area, is
dated 72 my

2 ﬁ.at”:

Andesitic to dacitic volcanic breccia.—Includes

hwmdnmulhkamph:n

Lower quartz monzomte and graodiorite —Includes
some quartz diorite. appears in small stocks.
Locally associated with mineralization. Dated at 70,
71.72,73, 74, 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

e RoORds and Highways

s e Dipy wiish

s Southern Pacific Railroad

—— - — = Government Reservation Boundary
o Aqueduct

Aw——A" Cross section line

Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chiricahua
Mountains also includes Paradise Formation

Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna

Limestone is
medium-gray, massive to thick-bedded, commonlv
crinoidal, cherty, fossiliferous limestone 90-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiiferous, shaly limestone. Portal
Formation is a black shale and kmestone 6105
meters thick. Black Prince Limestone is pinkish-
gray imestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDlMENTARY ROCKS (LOWER ORDOVICIAN

TO MIDDLE CAMBRIAN). —El Paso

conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

e oot

Su

Sedimentary rocks (Upper and Middle Cambrian)—
Abngo Formation (Upper and Middle Cambriar),
and Bolsa Quartzite (Midde Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
te and quartz monsonite, unfobiated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
phylite, and some metavolcanic rocks,
rocks,
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and One met rock
dated at 1715 my,

CONTACT—Dotted where concealed.

MARKER HORIZON~Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; bl ad ber on downthrown side.

Normal

Strike-slip—Arrow couple shows relative displacement
Single arrow shows movement of active block.

Major thrust fault — Sawteeth on upper piate.

Thrust fault—Sawteeth on upper plate.

Anticline,

Inclined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or

block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectoric origin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing

unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock

showing age in millons of years. Query before
symbol where precise location uncertain.

®  Dump sample location

Molybdenum
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X
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Tombstone Development Company, Inc. e : —

Tombstone, Arizona

Figure 10. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

Distribution pattern for high molybdenum ratios in
dump samples (in red).

Z

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes
colluvium and landshide deposits, Genemlly ight
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel

Thickness several meters to a few hundred meters

in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly

rocks; includes

Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhydnc and rhwdacue (Miocene and Upper
Oligocene —Lava flows, welded tuff, pyroclastic
rocks, and some ntercalated epnchsnc rocks.
Light-gray o grayish-pink, vitric ta fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,

26, 26, and 27 m.y. An additional date of 47 m.y., if

substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcaric
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE).—Lower
volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS —Porphynnc and aplitic intrusive rocks
Mostly latitic
purphyvylodaab: pcrphyrymsmal‘ stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but

penetrates, and thus younger than Uncle Sam
porphyry

Rhyodacite tuff and welded tuff. -Includes parts of
Salero Formation, Sugarloal Quartz Latite, and

Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally

contains fragments of exotic rocks. Thickness
commonly several tens of meters to

several
hundreds of meters. Dated at 66(?), 70, 72, 73, and
73 m.y. The Uncle Sam. in the Tombstone area, is

dated 72 m.y.

Andesitic to dacitic volcanic breccia. —Includes parts
of Solero Formation, Sugarloaf Quartz Lame, and
Bronco Volcanics, and all of Demetrie Ve

and locally some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodionite —Includes
some quartz diorite; appears in small stocks.

Locally associated with mineralization. Dated at 70.

71,72,73.74.74, 74, and 76 m.y. The Schiefflin
granodorite af Tombstone 1s 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumey Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose, Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone.
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pmkxshgray coarse.
grained rock. Locally associated

Dated at 140, 14& 149, 149, 150,

PP

#®h

153, 160, 161, 167, 178, 185 my.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper nian), undifferentiated.
Epitaph Dolomite is a dark- to I-shlsray slightly
cherty dolomite, imestone, mar, siltstone, and
aypsum, 120.280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiiferous imestone 120280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and limestone, 120-240
meters thick

Horquilla Limestone (Upper and Middle
Pennsylvanian)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiliferous limestone and

pale-brown to pale-reddish gray

Government Reservation Boundary

e e Aqueduct

Cross section line

siltstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

ormation A
undifferentiated. In part of the Chircahua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippian rocks but which may include some
Pennsylvanian rocks. Escabrosa Limestone s a
‘medium-gray, massive to thick-bedded, commonly
crinoidal, cherty, fossiiferous mestone 90-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and kmestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN): —E] Paso Limestone
(Lower Ordovician

grained sandst

conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

‘

Sedimentary rocks (Upper and Middle Cambrian)—
Abngo Formation (Upper and Middle Cambrian),
and Boisa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
folated, in part metamorphosed. Generally in
stocks, which ahve been little studied

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,

phylite, and some metavolcanic rocks,
rocks,

One rock

2 (QTgul
187

72y

and
dated at 1715 m.y.

CONTACT - Dotted where concealed.

MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded, ball and bar on downthrown side.

Normal

Strike-slip—Arrow couple shows relative
Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.
Syncline.

Inclined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, nnddepthdwell in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

®  Dump sample location
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Tombstone Development Company, Inc.

Tombstone, Arizona

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Figure 11. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

Distribution pattern for high molybdenum and zinc
ratios in dump samples (in red).
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Geology

Explanation

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Phiocene—

L4

Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene) —Lava flows,
pyroclastic rocks, and some intercalated gravel.
Thickness several meters (0 a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 32 my. old

Extensive andesite and dacite (Miocene and Upper
)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS).—Upper part of Bisbee

Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,

Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not hs:ed in
stratigraphic sequence) of the Bisbee Grot

Amole Arkose of Bryant and Kinnison (l%d), and

Angelic Arkose. Consists of brownish- to reddish
arkose, gray sitstone, sandstone, conglomerate,

and some fossiliferous gray limestone. Commonly

several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish gray coarse-
gmned rock, Locally associated wi

ion. Dated at 140, 148, 149, 149, 150,

gray, fine-grained, porphyrific rocks; includes

Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

PiPs

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some mtercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y.. if
substantiated, may indicate the presence of
Eocene rocks m the lower member of the S O
Volcanics of Cochise Co.

conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to light-gray slightly
cherty dolomite, limestone, marl, siltstone, and
gypsum, 120-280 meters thick, Colina Limestone
is a medium gray, thick bedded, sparsely cherty,
and sparsely fossilferous limestone 120-
meters thick. Earp Formation is a pale-s red
siltstone, mudstone, shale, and imestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle
Pennsylvanian)—Lightpinkish-gray, thick: to thin-
bdhi, cherty, fossiliferous limestone and

palebrown to pale reddish-gray

clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS

ROCKS (LOWER PALEOCENE):—
volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic

rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS:—Porphynitic and aplitic mtrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodses not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia — exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. ~Includes parts of
Salero Formation, Sugarloaf Quartz Latite. and
Bronco Voleanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness

commonly several tens of meters to several
hundreds of meters. Dated at 66(?), 70, 72, 73, and
73 m.y. The Uncle Sam, in the Tombstone area, is
dated 72 m.y.

Andesitic to dacitic volcanic breccia. —Includes parts.

intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
ocally associated with mineralization. Dated at 70,
71.72.73.74. 74 74. and 76 m.y. The Schieffin
granodonte at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary
Aqueduct

Cross section line

siltstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong

(Uwer

Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippian rocks but which may include some
Pennsylvanian rocks. Escabrosa Limestone is a

medium-gray, massive to thick-bedded, commonly

crinoidal, cherty, fossiliferous limestone 90-3
meters thick. Martin Formation is thick- tothm
bedded gray to brown dolomite, gray sparsely
rous, and some siltstone and sandstone,
%lenwwsﬂnckPamcﬁuthmha
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and limestone 6105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN

240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly

stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlonte schist,

phylte, and some metavolcanic rocks,

rocl
and gneiss, One ic rock
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< 1ppm
1.1-2 ppm

2.1-3 ppm

vV

3 ppm

dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON - Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded, ball and bar on downthrown side.

Normal

Reverse

Stnke-slhip—Arrow couple shows relanve displacement.

Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate

Thrust fault—Sawteeth on upper plate.

Annchine.

Synchne.

Inclined strike and dip of beds.

EXOTIC BLOCK BRECCIA—Rock contains chip or
k inclusions of rock different from those of
hos( or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic origin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of wel, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.
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Tombstone Development Company, Inc.
Tombstone, Arizona

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.

By James A. Briscoe

James A. Briscoe and Associates

Tucson, Arizona
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Figure 12. Distribution pattern of silver in mesquite trees (in red),
from Newell, R.A., 1973.
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
QTgy DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—
alluvium of

Mainly basins; includes some
colluvium and landslide deposits, Generally hight-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,

in most places. Radiometrically dated at 0.25, 1.0,

and 3.2 m.y. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly

gray, fine-grained, porphyritic rocks; includes

some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Ty Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.

Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
lhoumﬂolmﬂmlhck Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
subcunlmed may indicate the presence of

Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Tic t Eocene?)—Alluvium; commonly grayish-red
! deposits of small, well rounded, nonvolcaric
clasts. Mostly several meters to a few tens of
meters thick.

[t UPPER CORDILLERAN (LARAMIDE) IGNEOUS

| ROCKS (LOWER PALEOCENE):—Lower

i volcanic rocks—Rhyolite to andesite lava flows,

i ic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLERAN (LARAMIDE) IGNEOUS

porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
Kib penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. —Includes parts of
Kr Salero Formation. f Quartz Latite. and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
tonlmns fragments of exotic rocks. Thickness
several tens of meters to several
hundyedl of meters. Dated at 66(?), 70. 72. 73, and
73my The Uncle Sam, in the Tombstone area, is
dated 72 my.

- of Solero Formation, Sugarloal Quartz Latte, and
e e

}nmdmﬁdnmh:knmanm

Lower quartz monzonite and graodiorite —Includes
some quartz diorite: appears in small stocks.
Locally associated with mineralization. Dated at 70,
71,72,73,74, 74, 74, and T6my. The Schiefflin
granodorite at Tombstone is 72 m y.

e ROQAAS and Highways

~~="> Dry wash

e Southern Pacific Railroad

Kb

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of unkﬁ;@-uy coarse:
grained rock. Locally associated

140, I‘B, 149, 149, 150,

PiPs

Dated at
153, 160, 161, 167, 178, 185 m.y.
Sedinmnrymckl (Lowtx Permian nnd Upper

siltstone, mudstone, shale, and immonz 120240
meters thick.

HorqubLnum:(Uppumd
)—Light-pinkish-gray, thick- to thin-
bedded, cherty, Ioﬂlmhmeﬂ and

Je-reddish

siltstone that increases. m abundame upward.
Typically 300-490 meters thick.

MDs

— = (Government Reservation Boundary

s s S Aqueduct

Cross section line

SEDI ROCKS
DEVONIAN)—Consists mainly of Eccabroe

(UpptrMa-wan)udPumlmend

congomerate, as much as 52 meters thick.
SEDIMENTARY ROCKS (LOWER ORDOVICIAN
(]

equivalents of part of the Abngo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

smmmmh(uwnwmm)—

GRANITOID ROCKS Yy
ite and quartz monsonite, unfoliated to
foliated, in part in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
phyllite, and some metavolcanic rocks,

One ic rock

and gneiss.
dated at 1715 m.y.

CONTACT—Dotted where concealed.
MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.
FAULTS—Showns dip. Dotted where concealed or
intruded; ball and bar on downthrown side.
Normal
Reverse

Strike-slip—Arrow couple shows relative displacement.
Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate.
Thrust fault—Sawteeth on upper plate

Antichine.

Synclne.

H Inclined strike and dip of beds.

T ab P BT D(OTLC-BLOCK BRECCIA—Rock contains chip or
vied a’a block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ornigin; excludes
Tertiary megabreccia deposits.

& Site of well or generalized site of several wells, showing
{QTgu} unit penetrated, if known, and depth of well, in
157 feet. 100 feet equals 30.5 meters.

72x COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

400 ppm
401 - 600 ppm
601 - 800 ppm

800 ppm
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Tombstone Development Company, Inc.
Tombstone, Arizona

Geology adopted from Drewes, Harold,

1980, and Newell, R.A., 1973. Figure 13. Distribution pattern of zinc in mesquite trees (in red),

from Newell, R.A., 1973. i

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
(HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—

several meters to hundreds of meters.

Basalt (Pleistocene to Phocene)—Lava flows,

undred met
rically dated at 0.25, 10
and 32 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)

gray, ined,
some very c feldspar andesite
(Turkey track porphyry, an informal term of

Cooper, 1961). Thickness mostly
to several tens of meters, Dated at 24, 25, 27, 33,
and 39 my.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic nx_k\

Volcanics of Cochise

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE):—Lower
volcanic rocks—Rhyolite to andesite lava flows,

rocks, and some intercalated epiclastic

Y
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Ka

B T L
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rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS

granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but

penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. - Includes parts of
Salero Formation, Sugarloal Quartz Latite, and

Kn

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED

GRANITE AND QUARTZ MONZONITE
(JURASSIC)-—Stock: of pnknhqiy coarse-
g’alnud k. Locally associated with

ted at 140, 14& 149, 149, 150,

PiPs

Dat
153, 160, 161, 167, 178, 185 m.y.

Epitaph
cherty dolomite, imeaone. mad, sﬂlsfone and

meters thick.

Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several
hundreds of meters. Dated at 66(?), 70. 72, 73, and
73 m.y. The Uncle Sam, in the Tombstone area, is

) and Portal Formation of

dated 72 m.y.

and locally includes some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite — Includes
some quartz diorite. appears in small stocks.

Locally associated with minerahization. Dated at 70,

71.72,73, 74,74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Government Reservation Boundary

Aqueduct

Cross section line

Bolsa Quartzite are known as the Coronado
Sandstone.

fobated, npaﬂmetannmhoud. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
ks,

Py SUE SS - )

2 (QTgu)
187

72y

100 ppm

101 - 150 ppm

151 - 200 ppm

> 200 ppm

and
dated at 1715 m.y.

CONTACT—Dotted where concealed.
MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Sunﬁp—Amcmm-mh
shows movement of active block.

Major thrust fault—Sawteeth on upper plate.
Thrust fault—Sawteeth on upper plate.

Anticline.
Syncline.

Inchined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.
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Tombstone Development Company, Inc. [R—. - —

Tombstone, Arizona

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973.
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Figure 14. Distribution pattern of copper in mesquite trees (in red),
from Newell, R.A., 1973. .

By James A. Briscoe
James A. Briscoe and Associates

Tucson, Arizona
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in most places. Radiometrically dated at 0.25, 1.0,
and 32 m.y. old

Extensive andesite and dacite (Miocene and Upper

ly
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

Extrusive rhyol:ma‘\dﬁwodmle (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,

26,26, and 27 m.y. Anadninmaldakdﬂmy if

iated, may indicate the prese
m-mbnumma»\eso
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded,
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) KSN‘EOUS
ROCKS (LOWER PALEOCENE).—Lower
volcanic mclu—mvyoi(e 1o andesite lava flows,
rocks, and some intercalated epiclastic
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rocks. Dated at 57 m.y. Possibly younger age to
east.

MNN CORDI'LLERAN (LARAMIDE) IGNEOUS
—Porphyritic and aplitic intrusive rocks
(Pﬂcocme and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intruswe breccia - exact age unknown, but

penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. -Includes parts of
Salero Formation, Sugarloal Quartz Latite, and

Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle saa’;y
loc,

Prophyry. Includes local intrusive bodies and
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several

hundreds of meters. Dated at 66(?), 70, 72, 73, and
73 m.y. The Uncle Sam, in the Tombstone area, is.

dated 72 my.

hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quarlz diorite; appears in small stocks.

with mineralization. Dated at 70,

Locally associated
71.72. 73, 74. 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Government Reservation Boundary

Aqueduct

Cross section line

Kn

Explanation

BISBEE FORMATION OR GROUP
UNDIFFERENTIA]

arkose, gaysifum sandstone, te,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks. pnhd\w coarse:
grmd rock. Locally associated

Dated at 140, us. 149, 149, 150,

PiPs

153, 160, 161, 167, 178, 185 m.y.

Sednmuyrncks(lnm?mmnlhduppﬂ

meters thick.

Horquilla Limestone (Upper and Middle
Pennsylvanian)—Light-pinkish-gray, thick to thin-
bedded, cherty, fossifferous mestone and

d pale-brown to pale-reddish-gray

sitstantl'nlmnabmdamuuwd.
Typically 300-490 meters thic!

SEDI ROCKS AND
DEVONIAN)—Cmssu mainly of Escabrosa
Limestone (|

conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
'O MIDDLE CAMBRIAN):—El Paso Limestone
(LM Ordowvcian and Upper Cambrian), Abrigo
Formation (Upper and Middle Cambrian), and
Bolsa Quartz (P&'B: Cambrian),
undifferentiated..

equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abngo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfobiated to
foliated, in . Generally in

stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
phyliite, and some metavolcanic rocks,

ey ! :
One ic rock

2 (QTgw
187

724

< 5 ppm

5.1-9 ppm

9.1- 14 ppm

14 ppm

and
dated at 1715 m.y.

CONTACT —Dotted where concealed.
MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Smnud:p Dotted where concealed or
ball and bar on downthrown side.

Strike:siip—Arrow couple shows relative displacement.

Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.

Inclined strike and dip of beds.

B(OTIC BLOCK BRECCIA—Rock contains chip or
k inclusions of rock different from those of
houorodmbbcksmnrby Typically of volcanic-
tectonic or sedimentary-tectonic origin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells,
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.
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Tombstone, Arizona

Geology adopted from Drewes, Harold,
1980, and Newell, R.A., 1973. ; i . ) .
S Figure 15. Distribution pattern of molybdenum in mesquite trees (in

By Jiries A. Briscoe red), from Newell, R.A., 1973.

James A. Briscoe and Associates
Tucson, Arizona

Z




U ‘ Explanation

Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE)
) Gravel, sand, and si (Plestocene and Phocene—
Mainly alwium of basins, includes some

r colluvium and landside deposits. Generally fight-

| pinkish gray, weakly indurated, and with poorly
rounded clasts locally wellindurated. Thickness
L several meters to hundreds of meters.

QTgu

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.

| Thickness several meters to a few hundred meters

in most places. Radiometrically dated at 0.25, 1.0,

and 3.2 m.y. old

LJ Extensive andesite and dacite (Miocene and Upper et by
Ogocene) —Lava flows, pyroclastic rocks, some LR
intercalated epiclastic rocks, and dikes. Mostly ok

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEQUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumey Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pnkish-gray coarse
grained rock. Locally associated with

inera Dated at 140, 148, 149, 149, 150,

RS, gray, fine-gramed, porphyritic rocks; includes
- some very coarse feldspar porphyry andesite

(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33, PiPs

and 39 my.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcarucs of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Tic Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS PSS ——
ROCKS (LOWER PALEOCENE): —Lower
volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks, Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS —Porphyritic and aplitic intrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other

e | ¥ granitoid stocks. Dated at 61, 63, 63, 64, and 65
{ my.

1 Fluidized intruswe breccia — exact age unknown. but
§ penetrates, and thus younger than Uncle Sam
J porphyry.

Rhyodacite tuff and welded tuff. ~ Includes parts of
Salero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several
\ hundreds of meters, Dated at 66(2), 70, 72, 73, and

73my. The Uncle Sam. in the Tombstone area, is

1 dated 72 my

| Andesitic to dacitic volcanic breccia.—Includes parts

| Ka of Solero Formation, Sugarloaf Quartz Latite, and
wJ Bronco Volcanics, and all of Demetrie Volcanics
and Silverbell Formation of Courtnght (1958).
Commonly contains large blocks of exotic rocks
and locally includes some sedimentary rocks and
S intrusive rocks. Several tens of meters to several
| hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71. 72,73, 74. 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

P Dl'y Wash

-+ Southern Pacific Railroad

-~ Government Reservation Boundary

-~ Aqueduct

A A Cross section line

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvarian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomte is a dark- to light-gray slightly
cherty dolomite, mestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiiferous hmestone 120280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and imestone, 120-240
meters thick.

Horquila Limestone (Upper and Middie
Pennsylvanian) —Light-pinkish gray, thick- to thin-
bedded, cherty, fossilferous limestone and
intercalated pale-brown to pale-reddish-gray
siltstone that increases in abundance upward.
Typically 300490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chiricahua
Mountains‘also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippian rocks but which may include some
Pennsylvanian rocks. Escabrosa Limestone is a
medium-gray, massive to thick-bedded, commonly
crinowdal, cherty, fossiliferous limestone 90-310
meters thick. Martin Formation is thick- to thin
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sanstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly imestone. Portal
Formation is a black shale and mestone 6105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
congomerate, as much as 52 meters thick

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN): —El Paso Limestone
(Lower Ordovician and Upper Cambrian), Abrigo
Formation (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —E] Paso Limestone is a gray,
thin-bedded cherty limestone and dolomite %0
meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded fossiliferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

F i Sedimentary rocks (Upper and Middle Cambrian)—
S Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambran),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied. 3

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schust,
phylite, and some metavolcanic rocks,
metavolcanic rocks, metaquartzite, metaquartzite

and gneiss. One metavolcanic rock

dated at 1715 m.y.

CONTACT—Deotted where concealed.

MARKER HORIZON—Dotted where concealed.

47 FAULTS—Showing dip. Dotted where concealed or
PRSI, —— intruded; ball and bar on downthrown side.
a5
] 1 Normal
-1
"""‘i"‘"_""'""' Reverse

Strike:siip—Arrow couple shows relative displacement
Single arrow shows movement of active block.

[V NS N N— Y Major thrust fault—Sawteeth on upper plate.
P SSE WSS N— Thrust fault—Sawteeth on upper plate.

¢
S e Anticline.

Syncline.

Inchined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock conftains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing

2 (Qtguyl unit penetrated, if known, and depth of well, in
157 feet. 100 feet equals 30.5 meters.
72y COLLECTION SITE—Radiogenically dated rock

showing age in millions of years. Query before
symbol where precise location uncertain

Flight line
Index contour line

Contour line

Contour interval: 25 gammas

Geology adopted from Drewes, Harold,
1980, and Newell, R.A,, 1973.

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona

Tombstone Development Company, Inc.
Tombstone, Arizona
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Figure 16. Aeromagnetic map of the Tombstone area.

From Residual Aeromagnetic map of Southeastern
Arizona, Sauck, W.A., and Sumner, J.S., 1970. From
Andreason, G.E., Mitchell, C.M., and Tyson, N.S., 1965
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some

Kb

colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness.
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 m.y. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some *
intercalated epiclastic rocks, and dikes. Mostly

Explanation

BISBEE FORMATION OR GROUP,
[FFERENTIATED (LOWER

CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumney Ranch Formations (not listed in
stratgraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse-
graned rock. Locally associated with

Dated at 140, 148, 149, 149, 150,

gray, fine-grained, porphyritic rocks, includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of

Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my

PPs

Extrusive rhyolite and rhyodncnz (Miocene and Upper
Ohigocene—Lava flows, welded tuff, pyroclastic
rocks, and some mterula(ed epiclastic rocks,
Light-gray to grayish-pink, wtric to fine-gramed,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y . if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish red
deposits of small, well rounded, nonvolcaric

fidd

153, 160, 161, 167 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsyivarian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsyivanian), undifferentiated.
Epitaph Dolomite 1s a dark- to hght-gray shghtly
cherty dolomite, limestone, marl, siltstone, and
aypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick bedded, sparsely cherty,
and sparsely fossiiferous limestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and imestone, 120-240
‘meters thick.

Horgquilla Limestone (Upper and Middle
Pennsyivanian)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiliferous limestone and

pale-brown to pale-reddish-gray

clasts. Mostly several meters to a few tens of
meters thick

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE). —Lower
volcanic rocks—Rhyolite to andesite lava flows,

and some intercalated epiclastic
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rocks,
rocks. Dated at 57 m.y. Possbly younger age to

east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS: —Porphyntic and aplitic intrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
aranitoid stocks, Dated at 61, 63, 63, 64, and 65
my.

Fluichzed intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. - Includes parts of
Salero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness

commonly several tens of meters to several
hundreds of meters. Dated at 66(?). 70, 72, 73, and
73 m.y. The Uncle Sam. in the Tombstone area, is
dated 72 my.

Andesitic to dacitic volcanic breccia.—Includes parts.
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Demetrie Volcanics
and Silverbell Formation of Courtright (1958).

intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71,72,73. 74, 74. 74, and 76 m.y. The Schiefflin
granodorite at Tombstone 1s 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary
Aqueduct

Cross section line

siltstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN}—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chiricahua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957 (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna

Pennsylvanian rocks. Escabrosa Limestone is a
medium-gray, massive to thick-bedded, c
crinoidal, cherty, fossiliferous limestone 90-310
meters thick. Martin Formation is thick to thin-
bedded, gray to brown dolommute, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and limestone 6105
meters thick. Black Prince Limestone is pinkish
gray limestone with a basal shale and chert
conglomerate, a5 much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN):—El Paso Limestone
(Lower Ordowcian and Upper Cambrian), Abrigo
Formation (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —E] Paso Limestone is a gray,
thin-bedded cherty imestone and dolomite 90
meters to about 220 meters thick. Abrigo
Formation 1s a brown, thin-bedded fossiiferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to

congomzrale 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa zite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodionite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlcmlz schist,
phyllite, and some metavolcanic rocks,
ic rocks, ;i
gneiss. One rock
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and
dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side

Normal

Reverse

Strike slip— Arrow couple shows relative displacement
Single arrow shows movement of active block.

Major thrust fault  Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline

Syncline

Inclined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic:
tectonic or sedimentary tectoruc ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.
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HISTORY

The Tombstone Mining District, then in Arizona Territory,
was discovered by the son of a California 49ers, Edward L.
Schieffelin in 1877. Tombstone, though isolated and subject to
marauding Indians and outlaws in its early days, was affected by
world events through their effect on silver prices. Ironically,
with Schieffelin's discovery of rich silver mineralization at
Tombstone, silver prices began a decline, and the price in 1877
would not be seen again for 86 years (Figure 18). During the
thirty-four year period from 1877 to 1915, when most of the ore
was produced at Tombstone, declining silver prices, financial
panics and the removal of the United States currency from the
silver standard, had immeasurably more affect on the mines than
the Earp/Clanton fued, Apaches, bandits or underground waters.

The district has generally been divided into the main
(eastern) portion and the western portion. The western portion
is where the Tombstone Silver Mines, Inc. current property
holdings lie. The State of Maine vein was discovered by John
Escapule, who came to Tombstone as a photographer for the San
Francisco Chronicle in 1878, to report on the silver rush. He
caught "silver fever" and remained in Tombstone to prospect. In
order to put the mine into operation, he approached financiers
from the state of Maine, hence the mine and claim name (Bailey
Escapule, 1985, pers. comm.). His decendents are operating his
discovery, and are principals in Tombstone Silver Mines, Inc.
The patented claims, now held by Tombstone Silver Mines, InC..,
including the State of Maine, Brother Jonathan, Lowell,
Merrimac, Red Top, Triple X, Clipper and May, were consolidated
along with the main part of the district under the
Tombstone Consclidated Mining Company.

In 1911, silver prices of approximately $0.55 per ounce
(less than half that in effect when Schieffelin discovered
Tombstone) brought the demise of efforts to unwater the mines,
and the bankruptcy of the Development Corporation of America and
its Tombstone Consolidated Mines subsidiary. The Phelps Dodge
Corporation, who was a creditor of the Development Corporation
of BAmerica, took over the Tombstone Consolidated Mines and
operated them in a desultory fashion as the Bunker Hill Mining
Company from 1914 through 1933. In 1915, the underground
workings of the State of Maine mine were thoroughly sampled by
Phelps Dodge (Butler, 1938, p. 101). Though 824 samples were
taken, markings of which can still be seen on the walls of the
State of Maine workings, the only information remaining concern-
ing this sampling was published in the Butler Wilson volume,
page 102, reproduced as Figure 34 in this report. In 1904, the
Mellgren's, headed by Mr. V. G. Mellgren, a graduate mining and
metallurgical engineer (Sarle, C. J., Pp. 8) Dbegan acquiring
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unpatented claims surrounding the patented ground later to be
held by the Bunker Hill Company (Phelps Dodge Corporation
subsidiary). The Pittman Act, supporting the price of silver at
$1 per ounce between 1920 and 1923, stimulated some production
in the main part of the district, primarily in the Bunker Hill
mine, and a small amount of production in the western part of
the district. During this time, surface mining on the Free
Coinage vein and from the Bonanza dump was undertaken. In 1923,
the 0l1ld Puebla Leasing Company cyanided part of the State of
Maine dump and underground mine gob reportedly at a profit
(sarle, p. 8). BAlso, Chapman (later Dean and Dean Emertris of
the College of Mines, University of Arizona, Tucson) undertook a
Master's thesis (completed in 1924) to study the metallurgy of
potential commercial leaching of the State of Maine mine dump.
With the repeal of the Pittman Act in 1523, the price of silver
plumeted (Figure 18), and no leaching of the dumps was ever
accomplished. In 1933, when the price of silver averaged
approximately $0.32 per ounce, the Tombstone Development
Company, Inc., was formed by Ed Martin, owner of Tucson Ice, Dr.
Roger Kline, founder of the Tucson Clinic, Mr. Moorehead, a
retired banker from St. Louis, and Messrs. William Grace, Sr.
and William Grace, Jr. (father and son). Lack of sufficient
capital forced the Graces out of the deal at the time of
incorporation. The purchase price from Phelps Dodge was $75,000
(Bill Grace, 1985, pers. comm.) for all of their patented mining
claims in the district, which included essentially all of the
producing mines. The company was headed by Ed Holderness, and
acquired all the Bunker Hill (Phelps Dodge) properties in the
Tombstone Mining District. It was the depths of the Great
Depression, and miners were paid $3 per day and were happy to
get the work

The higher gold price instituted by Franklin Roosevelt in
1932, stimulated some development, particularly in exploration
in the main part of the district. The United States Smelting,
Refining and Mining Company did considerable underground work in
the northeastern part of the main district from early 1934 to
May, 1937, on claims leased from the Tombstone Development
Company, and shipped some ore. The Tombstone Extension mine was
operated by the American Smelting and Refining Company during
fifteen months in 1933 and 1934, and subsequently by its origin-
al owners, the Tombstone Mining Company and by lessees (Butler,
p. 48). Except for some possible treatment of old stope fill-
ings and dump leaching, there was no significant activity in the
western part of the district. Sometime in the early 1940's, the
State of Maine, Lowell, Brother Jonathan and the Triple X claims
were purchased for back taxes by Mr. William Grace, and were
subsequently transferred to Ernest Escapule, Senior. Joe
Escapule, Sr., about the same time, acquired the True Blue, San
Pedro, Santa Ana and the Free Coinage claims. During World War
II, there was some study of the manganese deposits in the
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district in relation to the war effort, and some manganese ores
were produced, primarily from the Emerald and Bunker Hill mines,
owned by the Tombstone Development Company. After World War II,
in the late 1940's (the exact date is uncertain), a controlling
interest in the Tombstone Development Company was acquired by
the Newmont Mining Company. Fred Searls, then president, had
great faith in the potential at Tombstone, and felt that after
the war, precious metal prices would increase (William Hight,
President, Tombstone Development Co., 1982, pers. comm.) .
Searls proved wrong, and after holding the property until the
late 1950's, Newmont's controlling interest was sold to the
current owners, a group of investors from Grand Island,
Nebraska. Exploration work was done in the late 1950's by the
Eagle Picher Company in the northeastern part of the main
district, probably around the Silver Thread workings. Their
drilling showed exciting values in lead and zinc (Burton DeVere,
Billiton Exploration, 1983, pers. comm.). In 1965, the Duval
Corporation drilled several rotary holes in the main part of the
district probing for porphyry copper mineralization. Not much
is known of the results of this exploration, though data is
thought to be in the files of the Tombstone Development Company.
In the period 1972-1973, the American Smelting & Refining
Company obtained a lease on the Horne claims around the Robbers
Roost breccia pipe. They drilled three holes to a maximum depth
of 5,000 feet on the porphyry copper alteration =zone in the
vicinity of the breccia pipes. These holes intersected exten-
sive but low grade mineralization, grading vertically downward
from a lead-zinc phase of mineralization into porphyry copper
type mineralization, including disseminated pyrite, chalcopyrite
and molybdenite, as well as secondary feldspar and purple
anhydrite. The Uncle Sam tuff was penetrated, intersecting
Bisbee Formation, and at about 4,900 feet, the Bisbee was pene-
trated and the drill entered the Naco Limestone. Poor copper
prices at the time and since have discouraged further explora-
tion for copper at this depth.

In 1973, 1971 Minerals, Ltd. — a limited partnership headed
by general partners Richard F. Hewlett (operating as Sierra
Mineral Management, Inc.) and Bruce Stevenson and James Bishop
(operating as Stevenson, Bishop and McCready, Inc. of New York
City, New York), optioned the various holdings of the Escapule
family in the western part of the district, and later, the land
of the Tombstone Mineral Reserve, Inc. (now ALANCO, Inc.) and
the lands belonging to the Tombstone Development Company, Inc.
In the spring of 1973, the writer was hired by Mr. Dick Hewlett
to prepare a report on the State of Maine area. A topographic
map of the State of Maine area was prepared at a scale of 1" =
200' with contour intervals at five feet, detailed mapping on
black and white photos later to be transfered onto the topogra-
phic base, and geochemical sampling was performed. Previously
unrecognized windows exposing sediments beneath the Uncle Sam
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tuff, as well as isoclinal folding in the sediments, were
mapped. A comprehensive exporation program was planned and
recommended. Also, in October of 1973, just before completion
of the detailed report on the State of Maine area, the entire
Tombstone District was flown in color aerial photography at a
scale of 1" = 2,000' along north-south flight lines. 1In 1974, a
counter—-current decantation cyanide mill was moved from the
Golden Sunlight mine in Montana, and installed at the State of
Maine Mine, in order to treat ore from the State of Maine shaft.
Also, the headframe from the #6 shaft at the Cordero mine in
northern Nevada was set up on the State of Maine shaft over a
newly poured concrete collar. Unfortunately the Golden
Sunlight's cyanide mill never operated properly, probably due to
underfinancing and poor management. It was later abandoned and
the leases relinquished. 1971 Minerals, Ltd. went on to consol-
idate all of the o0ld mine dumps in the main district on
Tombstone Development Co. land into one large heap leach pad,
which was operated until 1977, when the Tombstone Development
Company lease was relinquished. They subsequently fell upon
hard times, and are thought to no longer be a viable entity.
None of the exploration program recommended by the writer was
ever carried out.

About the same time, Roger A. Newell was completing a
Stanford PhD. dissertation covering the area. Newell's maps
covering the district as far west as the San Pedro River and as
far south as the Bronco Hills, at a scale of 1:31,250 and
1:12,000 (Newell, 1974, Plates 1 & 2), are the most detailed
and complete geologic coverage to date. Newell also presented
geochemical data from regional sampling of mine dumps within the
district (Fiqgures 3 through 17 and Newell, 1974, p. 13-23),
which verify mineralization in the district is related to a
series of porphyry copper centers.

In 1980, Tombstone Exploration, Inc. (TEI) obtained a lease
on the patented Tombstone Development Company lands in the main
part of the district. Between 1980 and 1985, TEI operated an
open pit mine on the Contention vein, and produced up to 3,000
tons per day of 1low grade ore averaging in the range of 1.25
ounces silver and .02 ounces gold, from which was recovered
approximately 40% of the silver and 60% of the gold. Graves
(1985) reports that 2 million ounces of silver and 10,000 ounces
of gold were produced in the period from 1970 to 1985, mostly
from the Tombstone Exploration, Inc. open pit operation and in a
small part by the 1971 Minerals mine dump consolidation. No
exploration drilling was ever done, and no ore reserves of
significance were measured ahead of mining. Lowered silver and
gold prices, poor management and a lack of reserves forced the
company into bankruptcy in 1985, and its assets are currently
being liquidated.
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A regional map covering southeastern Arizona compiled by
Harald Drewes of the United States Geological Survey was
published /in 1980. 1In 1982, the‘writer compiled data and maps
from the'work of Newell, Drewes and others (Figures 3 through
17). It ‘is concluded from these various data that the volcanic
geology and structure in the Tombstone area 1is related to a
Laramide caldera, and mineralization in the district is also
related to the caldera and attendant volcanic action and hydro-
thermal fluids.

Tombstone has primarily been a silver camp, though signifi-
cant gold, lead, subordinate copper, zinc and manganese have
also been produced. The silver to gold production ratio for
documented production between 1877 and 1937, is 125.95:1.
Production has come mainly from mineralized vein fractures,
cutting folded Lower Cretaceous limestones and basal conglomer-
ate of the Bisbee group within the Tombstone Basin (main part of
the district). Ninety-five percent or more of the production is

from the surface to six hundred feet below, and is primarily -

from oxide ore minerals.

Between 1879 and 1907, unpublished figures and estimates
compiled by J. B. Tenny from old company reports and other
sources (Butler, p. 48), indicate that $28,400,000 was produced.
Unfortunately, this compilation is based only on dollar produc-
tion and no information regarding tonnage, grades and ounces oOr
pounds of which specific commodity was produced, is available.
From 1908 through 1936, tonnages as well as amounts of gold in
dollar value, silver in ounces, copper, lead and zinc in pounds
(Butler, p. 49), as well as Tombstone Development Company
records through the year 1936, showing the same units, give more
specific information on the district. Using this more detailed
later information as well as dump tonnages calculated during the
period of dump leaching by 1971 Minerals, Ltd. (1972 through
1977 - private company reports for those years), the writer has
estimated that 1.25 million tons of ore was produced. Using
this estimated tonnage and the recorded production, it is
calculated that the average grade for ore produced was 25.89
ounces silver, 0.21 ounces gold, 2.6% lead and 0.10% copper and
smaller amounts of zinc and manganese. Not included in these
figures are the substantial amounts produced between 1980 and
1985 by Tomstone Exploration, 1Inc. from its open pit mining
operation along the Contention vein.

Total past production at Tombstone, not including that of
1971 Minerals Limited or Tombstone Exploration, Inc., in terms
of $400 gold and $10 silver, $.50 lead, $£1.00 copper, and $.40

zinc, is approximately $463 million (Figure 21).
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GENERAL GEOLOGY OF THE DISTRICT

The Tombstone Mining District lies within the southwestern
porphyry copper province (Figure 26). Nearby, large porphyry
copper deposits are located at Bisbee, some twenty-£five miles to
the southeast, and the newly discovered deposits at Dragoon are
some twenty-five miles to the north. Exploration drilling on a
Jurasic porphyry copper system (the same age as Bisbee) at
Gleeson, about fifteen miles northeast, was in progress in the
early 1970's. However, the drilling disclosed that thrust
faulting had broken the original deposit into sub-economic
slivers.

The Tombstone area itself has had a complex geologic
history, which includes sedimentation, folding, thrust faulting,
explosive acid volcanism and caldera formation and resurgence,
several stages of intrusion by igneous rocks and mineralization
from hydrothermal solutions between 72 m.y. and 63 m.y.

Basement rocks are Precambrian granodiorite and Pinal
schist. Over this are deposited approximately 5,000 feet  of
Paleozoic sediments consisting, for the most part, of limestone.
Mesozoic sedimentation includes the Bisbee Formation consisting
of plus 3,000 feet of sandstones, shales, mudstones and minor
limestones near the base.

The post-Paleozoic tectonic history of the Tombstone area
has been complex. At least two episodes of folding and thrust
faulting have taken place (Gilluly, p. 122-130). It is apparent
(Gilluly, p. 128) that an earlier period of deformation created
eastward trending features, and later deformation formed nor th-
trending and oblique features. During the first stage, north-
south compression formed east trending folds and minor thrusts,
with a north strike and northerly low angle dips. Later, the
area underwent southwest-northeast compression, which produced
thrust faults of northwesterly trend, and was probably responsi-
ble for large features visible in the district today., including
the Empire anticline and the north 50 degree east fractures.

There must have been a profound structural weakness at the
current location of the Tombstone Hills, because Laramide vol-
canism appears to form a focus at Tombstone, with relatively
smaller effect on the surrounding terrain for a distance of 20
or more miles. Laramide surface volcanism began with the extru-
sion of the Bronco volcanics, comprised of lower andesite flows
and breccias, overlain by rhyolitic tuffs and flows (Newell, R.
A., 1974, p. 40-41). Examination by the writer suggests that
these rhyolites, at least in part, may be a series of coalescing
rhyolite domes, as they exhibit contorted flow, and in places,
flow breccia structures. The Bronco andesites, which were
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extruded as flows, flow breccias and probable lahars, are of the
Silverbell type. Extruded over the Bronco volcanics is the 71.9
+2.4 m.y. (Drewes, 1971) old Uncle Sam quartz latite tuff. The
extrusion of the tuff, which probably started issuing forth from
the area of the Bronco Hills, resulted in partial evacuation of
the underlying magma chamber and caldera collapse, with later
resurgent exhalation of more quartz latite tuffs. The current
Ajax fault, with some 5,000 feet of stratigraphic throw, formed
the eastern margin of the caldera, and appears to localize some
of the Uncle Sam vents, as well as later intrusives. Apophyses
of the parent magma intruded along the northeasterly portion of
the caldera, forming the present outcrops of Schieffelin Grano-
diorite southwest of Tombstone. Additional apophyses of
Schieffelin Granodiorite intruded along the caldera margin at
Bronco Hill; near Fairbank, and on the west side of the San
Pedro River on the Ft. Huachuca Military Reservation. These
probable intrusions are thought to be the source of aeromagnetic
anomalies prominent on the aeromagnetic map in Figure 16. The
Prompter and Horquilla faults may, in part, be radiating expan-
sion fractures due to the initial doming before the extrusion of
the Uncle Sam tuff and resurgence thereafter. Several episodes
of explosive eruptions are indicated by multiple cooling units
of Uncle Sam tuff, best exposed in the Charleston area. Geo-
thermal convection «cells circulating along fractures in the
cooling volcanic and related plutonic rocks at depth, gave rise
to the current copper, molybdenum, lead, zinc, silver and gold
mineralization centers within and adjacent to the caldera.
Phreatic (steam) explosions and venting probably gave rise to
the breccia pipes in the Robbers Roost-Charleston Lead mine
area. Deep exploration drill holes in this area confirm unex-
posed apophyses (cupolas) of porphyritic quartz monzonite below
these altered areas - the probable driving mechanism for both
hydrothermal fluidization of the breccia pipes as well as
mineralization. Interestingly, Mr. David Sawyer, Stanford PhD.
candidate, mapping the Silverbell mineral-volcanic complex for
his dissertation, has found it to be a caldera complex (1984,
pers. comm.). The sequence - Silverbell andesite, dacite, Mt.
Lord ignimbrite, is the same type and sequence of extrusives as
present at Tombstone, i.e., the Bronco andesites, Bronco rhyo-
lite, and Uncle Sam tuff. At Silverbell, quartz monzonites
intrude the cauldron fault, to be later mineralized by copper,
molybdenum, silver, lead and zinc bearing hydrothermal
solutions. At Silverbell, the volcanic complex is Laramide -
approximately 65 m.y. old.

Age dating of samples of altered rock collected by Newell
at the Charleston Lead mine (1974, p. 73), show potassium—argon
age date of sericite of 74.5 + 3 m.y., while a sample of the
altered Contention dike material collected by Gustafson (Newell,
1974, p. 74) yield an age of about 72 m.y. The age date of 63
m.y. by Creasey, et al. (1962) for potassium-argon on rhyolite
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intimately associated with manganese south of the Emerald mine,
suggests that the age of manganese mineralization (at least in
the Military Hill-Emerald mine area south of the Prompter fault)
is approximately 10 m.y. younger than mineralization on the
Contention dike and at Charleston. The writer, in 1982, mapped
a previously unnoticed apophysis of quartz monzonite porphyry
in the Tombstone Extension area, and dikes of the same material
in the Comstock Hill area, northwest of the Tombstone townsite.
Drewes, in 1985, reported this rock had an age of 62.6 + 2.8
m.y. (pers. comm.). This intrusive may be the source rock for
the rhyolite dated by Creasey intruding the Prompter fault and
as dikes south of the Prompter fault, as well as sill-like
bodies southwest of Tombstone near the municipal airport.
Further, they may be the source of rhyolite dikes associated
with mineralization in the State of Maine area. Unfortunately,
no age date on the mineralization on the State of Maine mine has
been made.

As pointed out by Livingston et al. (1968, p. 30), "15 of
the 16 known porphyry copper deposits in Arizona are intimately
related to the late-Cretaceous or early-Tertiary plutons of the
Laramide (75 to 55 m.y.)", and of these fifteen deposits, ten
had dates between 55 and 65 m.y., and only two had dates greater
than 70 m.y. The importance of determining the age of the
Tombstone mineralization is thus clearly defined (Newell, 1974,
p. 73). If the mineralization or at least some of the minerali-
zation centers at Tombstone can be shown to be contemporaneous
with other productive porphyry copper deposits in the surround-
ding area, then the long term potential for deeper mineraliza-
tion would be enhanced. Confirmation that all or some mineral
centers at Tombstone were related to the older 72 m.y. early
Laramide phase of mineralization would suggest a lower copper,
higher 1lead-zinc resource, and lower potential for intersecting
a copper molybdenum deposit at depth (Keith, 1985). It is thus
important that additional samples carefully collected from tar-
get mineral zones be taken and accurately age dated to determine
the age of the mineralizing system. Additionally, key rock
units such as the rhyolite dikes intruding the State of Maine
area should also be age dated.

The following is a chronolecgical summary extracted from
Newell's 1974 dissertation on the district. The writer, as
previously explained, believes that the extrusion of the Uncle
Sam tuff through a series of vents, resulted in evacuation of
the underlying magma chamber, and caldera collapse. The deepest
collapse, documented by geologic mapping so far, is along the
Ajax Hill fault, where some 5,000 feet of stratigraphic throw
between the Precambrian on the upside and Cretaceous Bisbee on
the downside, is also the loci of conduits for various extru-
sions and intrusions including; the Uncle Sam tuff, the
Schieffelin Granodiorite, the quartz latite porphyry, the
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granophyre, and the rhyodacite. The reopening of the northeast
trending fracture zone§ the prevalent fracture direction 1in
Arizona since the Precambrian, allowed the <circulation of
geothermal convection cells altering the surrounding rock and
emplacing base and precious metal mineralization. At specific
weak spots, this hydrothermal activity appeared to be concentra-
ted and the zones of concentration as known at this time would
include the main part of the Tombstone district, the State of
Maine area, the Robbers Roost breccia pipe area, the Charleston
lead mine area, and possibly mesquite twig geochemical anomalies
at Government Draw and Louis Springs (Newell, 1974, p.148-155),
and possibly magnetic anomalies at the Charleston crossing, on
the Huachuca Military Reservation, west of the San Pedro River,
and at Fairbank. Following Newell's chronology, the writer has
rearranged the chronology to support the evidence for caldera
formation, and intrusion of the the Schieffelin Granodiorite
after the extrusion of the Uncle Sam tuff and caldera collapse.
The reader should note that the rearranged chronology is permis-
sable within the sound chronologic evidence cited by Newell.
The only major change is the timing of movement on the Ajax
fault, extrusion of the Uncle Sam tuff, and intrusion of the
Schieffelin Granodiorite along the caldera fracture zone - all
of which are permissable under Newell's cited geochronologic
evidence:

Chronological Summary-—-Igneous and Structural Activity
(Newell, 1974, p. 67-72)

The following chronological summary is based on field
relations and age dates from selected igneous rocks. The
summary is presented in a tabulated form to allow better
separation and understanding of the complex structural
history.

1. Pre-Cretaceous movement along the
Prompter—-Horquilla faults. Evidence: Total
maximum offset on the Prompter fault is about
4,000 feet, and the Cretaceous Bisbee Formation is
offset only about 2,800 feet.

2. Folding of the Bisbee Formation in the central
portion of the Tombstone district. Evidence:

a. The Tombstone basin is bounded on the west by
the Ajax Hill fault.

b. Fold trends are cut by the Schieffelin
Granodiorite, which also cuts the Ajax Hill
fault.

3. Movement along the Ajax Hill fault. Evidence:
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a. The Ajax Hill fault cuts the Prompter fault.

b. The Ajax Hill fault is cut by the Schieffelin
Granodiorite.

c. The Ajax Hill fault bounds the western margin
of the Tombstone basin.

4, Extrusion of the Bronco Andesite, followed by
extrusion of the Bronco Rhyolite. Evidence:

a. The Bronco Rhyolite cuts the andesite,
immediately north of the Charleston lead
mine.

b. The Uncle Sam Tuff cuts the Bronco Andesite
(center sec. 28, T. 20 S., R. 22 E.).

Cc. The Uncle Sam Tuff intrudes the Ajax Hill
fault. Note: The Ajax Hill fault is not in
contact with the Bronco volcanics, and the
possibility exists that these volcanics
pre-date the Ajax Hill fault.

5. Intrusion of the north-trending andesite porphyry
dikes. Evidence:

2. The dikes cut folds within the Bisbee
Formation.

b. The dikes occur in sedimentary rocks which
contain the Schieffelin Granodiorite at
depth.

¢c. The dikes do not cut the Schieffelin
Granodiorite.

6. Intrusion of the Schieffelin Granodiorite.
Evidence:

a. The granodiorite cuts the Ajax Hill fault.

b. The Schieffelin is less siliceous than the
Uncle Sam Tuff.

c. Creasey et al. (1962) dated the granodiorite
at 72 m.y.

7. Renewed movement along the Prompter fault.
Evidence:
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8.

9.

10.

ll.

b.

The Prompter fault cuts andesite porphyry
dikes.

The Prompter fault offsets the Ajax Hill
fault.

Emplacement and extrusion of the Uncle Sam Tuff.
Evidence:

a.

The Uncle Sam Tuff cuts the Bronco volcanics
(sec. 28, T. 20S., R. 22 E., and sec. 25, T.
20 S., R. 21 E.).

The Uncle Sam Tuff follows the Ajax Hill
fault.

A hornblende andesite dike cuts the
Schieffelin Granodiorite and the Uncle Sam
Tuff north of Bronco Hill.

The Uncle Sam Tuff is more siliceous than the
Schieffelin Granodiorite.

A potassium—argon date (71.9 + 2.4 m.y.,
Drewes, 1971) from the Uncle Sam Tuff
indicates the same age as the Schieffelin
Granodiorite.

Emplacement of the quartz latite porphyry.
Evidence:

a..

b.

The quartz latite porphyry cuts the Bronco
Andesite.

The quartz latite porphyry is compositionally
very similar to the Uncle Sam Tuff. Note:
The quartz latite porphyry is probably an
equivalent of the Uncle Sam Tuff, but
textural evidence suggests the porphyry did
not vent to the surface.

Emplacement of the granophyre. Evidence:

al

b.

The granophyre intrudes the Ajax Hill fault.

The granophyre is intensely altered, and this
may be due to the emplacement of the
rhyodacite.

Emplacement of the rhyodacite. Evidence:

a‘

The rhyodacite intrudes the Ajax Hill fault.
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12.

13.

14.

15.

l6.

b. The rhyodacite intrudes the Uncle Sam Tuff.

c. The rhyodacite probably altered the
granophyre.

Earliest fracturing along the northeast-trending
fissures. Evidence:

a. The fissures cut the Uncle Sam Tuff.

b. The fissures are intruded by hornblende
andesite dikes.

Emplacement of the hornblende andesite dikes.
Evidence: The dikes follow the
northeast-trending fissures, in the Uncle Sam
Tuff, and in the Schieffelin Granodiorite.

Introduction of hydrothermal solutions and
formation of the base-metal and silver deposits
at Charleston and at Tombstone. Evidence:

a. Hornblende andesite dikes are hydrothermally
altered (Charleston lead mine; sericite date
74.5% 3 m.y., Appendix I).

b. The mineralization followed
northeast—-trending fractures at Tombstone
(Butler and Wilson, 1942, p. 201).

c. Alteration along the Contention dike yielded
a potassium—argon date of about 72 m.y.
(Gustafson, pers. comm.).

Emplacement of the rhyolite porphyry, and
associated dikes and sills. Evidence:

a. A rhyolite dike cuts an andesite porphyry
dike immediately west of Military Hill.

b. The rhyolite intruded the Prompter fault
zone.

c. Creasey et al. (1962) obtained a potassium-
argon date of 63 m.y. for the rhyolite.

Renewed minor fracturing along the northeast-
trending fissures. Evidence: A northeast-
trending fissure cuts the rhyolite dike west of

Military Hill.
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17. Renewed movement along the Prompter fault.
Evidence:

Cle

b.

A rhyolite porphyry dike is cut and offset
left laterally about 200 ft. by the Prompter
fault system.

The northeast—-trending fissures do not cross
faults belonging to the Prompter system.

18. 1Introduction of the manganese mineralization, in
the southern part of the district. Evidence:

ae.

Manganese mineralization is intimately
associated with the rhyolite porphyry in the
Side Wheel mine west of Military Hill.

Alteration related to silver mineralization
along the Contention dike yielded an age of
about 72 m.y. (Gustafson, pers. comm.).

The age of the rhyolite porphyry is about 63
m.y. (Creasey et al., 1962).

Manganese deposits are closely associated
with the Prompter fault (Butler, Wilson and
Rasor, 1938, p. 80), and the rhyolite
porphyry has intruded along the Prompter
fault.

Quarts veinlets were observed paralleling the
ore fissure which cuts the rhyolite dike west
of Military Hill.

19. Partial district tilting to the northeast
possibly associated with the northwest faulting.
Evidence:

a-.

b.

Quaternary (?) conglomerate beds along Walnut
Gulch dip 40 degrees NE.

Northwest-trending faults (Grand Central,
East Boundary, and Walnut Gulch) have
progressively lowered the district to the
northeast.

Northwest-trending faults post-date the
mineralization (Butler, Wilson and Rasor,
1938, p. 37).

20. Emplacement of the basalt and phonolite in Walnut
Gulch. Evidence: The basalt cuts Tertiary and
quaternary (?) gravels.

Page 56



Chronological Summary -- Igneous and Structural Activity
according to hypothesis by Briscoe that the Tombstone volcanics
and mineral deposits are a Laramide caldera complex.

The following chronological summary is based on field
relations and age dates from selected igneous rocks prepared by
Newell, 1974. The summary 1is presented in a tabulated form to
allow better separation and understanding of the complex struc-
tural history. Underlined words and phrases are those added by
Briscoe. Chronology has been changed by Briscoe to relfect
caldera hypothesis - see preceeding chronological summary for

Newell's original order.

1. Pre-Cretaceous (Nevadan — 180 m.y. — contemporaneous
with movement along Dividend fault at Bisbee) movement
along the Prompter-Horquilla faults. Evidence: Total
maximum offset on the Prompter fault is about 4,000
feet, and the Cretaceous Bisbee Formation is offeet
only about 2,800 feet.

2. Folding of the Bisbee Formation in the central portion

of the Tombstone district - the folding is probably
district-wide at least, and maybe regional. Evidence:

a. The Tombstone basin is bounded on the west by the
Ajax Hill fault.

b. Fold trends are cut by the Schieffelin
Granodiorite, which also cuts the Ajax Hill fault.

Ce Isoclinal folds in basal Bisbee group sediments,
north of the Uncle Sam_shaft.

3. Extrusion of the Bronco Andesite, followed by extrusion
of the Bronco Rhyolite. Evidence:

a. The Bronco Rhyolite cuts the andesite, immediately
north of the Charleston lead mine.

b. The Uncle Sam Tuff cuts the Bronco Andesite
(center sec. 28, T. 20 S., R. 22 E.).

c. The Uncle Sam Tuff intrudes the Ajax Hill fault.
Note: The Ajax Hill fault is not in contact with
the Bronco volcanics, and the possibility exists
that these volcanics pre-date the Ajax Hill fault.

4. Intrusion of the north-trending andesite porphyry
dikes. Evidence:

a. The dikes cut folds within the Bisbee Formation.
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b. The dikes occur in sedimentary rocks which contain
the Schieffelin Granodiorite at depth.

c. The dikes do not cut the Schieffelin Granodiorite.

5. Explosive acid volcanism - extrusion of the Uncle Sam
Tuff, followed by caldera collapse and resurgence.

ae. The Uncle Sam Tuff cuts the Bronco volcanics (sec.
28, T. 20S., R. 22 E., and sec. 25, T. 20 S., R.

21 E.).

b. The Uncle Sam Tuff follows the Ajax Hill fault.

c. A hornblende andesite dike cuts the Schieffelin
Granodiorite and the Uncle Sam Tuff north of
Bronco Hill.

d. (2)The Uncle Sam Tuff is more siliceous than the
Schieffelin Granodiorite(?).

e. A potassium-argon date (71.9 + 2.4 m.y., Drewes,
1971) from the Uncle Sam Tuff indicates the same
age as the Schieffelin Granodiorite.

6. Movement along the Ajax Hill fault following caldera
collapse — 5 above. Evidence:

a. The Ajax Hill fault cuts the Prompter fault.

b. The Ajax Hill fault is cut by the Schieffelin
Granodiorite.

c. The Ajax Hill fault bounds the western margin of
the Tombstone basin.

7. Renewed movement along the Prompter fault. Evidence:
a. The Prompter fault cuts andesite porphyry dikes.
b. The Prompter fault offsets the Ajax Hill fault.

8. Emplacement of the quartz latite porphyry after caldera

resurgence above. Evidence:

a. The quartz latite porphyry cuts the Bronco
Andesite.
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9'

1+0s

11.

12,

13.

b. The quartz latite porphyry is compositionally very
similar to the Uncle Sam Tuff. Note: The quartz
latite porphyry is probably an equivalent of the
Uncle Sam Tuff, but textural evidence suggests the
porphyry did not vent to the surface.

Intrusion of the Schieffelin Granodiorite. Evidence:

a. The granodiorite cuts (intrudes) the Ajax Hill
fault.

b (?2)The Schieffelin is less siliceous than the
Uncle Sam Tuff(?). \

c. Creasey et al. (1962) dated the granodiorite at 72
m.y.

Emplacement of the granophyre. Evidence:
a. The granophyre intrudes the Ajax Hill fault.

b. The granophyre is intensely altered, and this may
be due to the emplacement of the rhyodacite.

Earliest fracturing along the northeast-trending
fissures. Evidence:

a. The fissures cut the Uncle Sam Tuff.

b. The fissures are intruded by hornblende andesite
dikes.

Emplacement of the hornblende andesite dikes.
Evidence: The dikes follow the northeast-trending
fissures, in the Uncle Sam Tuff, and in the
Schieffelin Granodiorite.

Emplacement of the rhyodacite. Evidence:

a. The rhyodacite intrudes the Ajax Hill fault.

b. The rhyodacite intrudes the Uncle Sam Tuff.

c. The rhyodacite probably altered the granophyre
(and related alteration of the hornblende andesite
dikes above).
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14,

15.

l6.

Introduction of hydrothermal solutions and formation
of the base-metal and silver deposits at Charleston
and at Tombstone. Phreatic (steam) explosive activity
at the surface, and fluidized breccia pipe formation

in the sub-surface at Robbers Roost and the Charleston
Lead Mine area with attendant hydrothermal alteration
and base and precious metal mineralization. Evidence:

a. Hornblende andesite dikes are hydrothermally
altered (Charleston lead mine; sericite date 74.5

+ 3 m.y., Appendix I).

b. The mineralization followed northeast-trending
fractures at Tombstone (Butler and Wilson, 1942,
p. 201).

c. Alteration along the Contention dike yielded a
potassium-argon date of about 72 m.y. (Gustafson,
pers. comm.) .

d. Fluidized breccia pipes at Robbers Roost and
Charleston Lead Mine.

e. Cupola of quartz monzonite porphyry intersected in
ASARCO drill holes in Robbers Roost area.

f. Secondary K-spar, biotite, purple anhydrite,
disseminated pyrite, chalcopyrite and molybdenite

intersected in ASARCO drill holes in the Robbers
Roost area.

g. Sericite, sphalerite, galena, disseminated pyrite,
and silver values intersected by Horne drilling in
Charleston Lead Mine area.

Emplacement of Extension quartz monzonite porphyry.
Evidence:

a. Potassium—argon (hornblende) of 62.8 + 2.6 m.y. by
Briscoe/Drewes.

Emplacement of the rhyolite porphyry, and associated
dikes and sills. Evidence:

a. A rhyolite dike cuts an andesite porphyry dike
immediately west of Military Hill.

b. The rhyolite intruded the Prompter fault zone.
c. Creasey et al. (1962) obtained a potassium- argon

date of 63 m.y. for the rhyolite.
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17 »

18.

19.

20.

Renewed minor fracturing along the northeast- trending
fissures. Evidence: A northeast- trending fissure
cuts the rhyolite dike west of Military Hill.

Introduction of the manganese mineralization, in the
southern part of the district. Evidence:

a. Manganese mineralization is intimately associated
with the rhyolite porphyry in the Side Wheel mine
west of Military Hill.

b. Alteration related to silver mineralization along
the Contention dike yielded an age of about 72
m.y. (Gustafson, pers. comm.).

c. The age of the rhyolite porphyry is about 63 m.y.
(Creasey et al., 1962).

d. Manganese deposits are closely associated with the
Prompter fault (Butler, Wilson and Rasor. 1938, p.
80) , and the rhyolite porphyry has intruded along
the Prompter fault.

e. Quarts veinlets were observed paralleling the ore
fissure which cuts the rhyolite dike west of
Military Hill.

Renewed movement along the Prompter fault. Evidence:

a. A rhyolite porphyry dike is cut and offset left
laterally about 200 ft. by the Prompter fault
system. The Free Coinage vein in the State of
Maine area is offset 200 feet left laterally by
the northern bifrication of the Prompter fault

b. The northeast-trending fissures do not cross
faults belonging to the Prompter system.

Partial district tilting to the northeast possibly
associated with the northwest faulting. Evidence:

a. Quaternary (?) conglomerate beds along Walnut
Gulch dip 40 degrees NE.

b. Northwest-trending faults (Grand Central, East
Boundary, and Walnut Gulch) have progressively
lowered the district to the northeast.

c. Northwest-trending faults post—-date the
mineralization (Butler, Wilson and Rasor, 1938, p.
37) Ll
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21. Emplacement of the basalt and phonolite in Walnut
Gulch. Evidence: The basalt cuts Tertiary and
quaternary (?) gravels.

Plio-Pleistocene(?) Gila Conglomerate 1is exposed along
Walnut Gulch south and east of Tombstone. These gravels, which
are well indurated by calcium carbonate, are faulted and tilted
about 40 degrees to the northeast (Newell, 1974, p. 72), and
probably occupy valley basins and pediment areas surrounding the
Tombstone Hills. Quaternary alluvium lies both on the Gila
Conglomerate as well as older rock units, and comprises thin
cover in low lying areas within the Tombstone Hills, and thicker
cover within the surrounding valley basins. A small basalt dome
(Newell, 1974, p. 61) intrudes the Gila Conglomerate and Quater-
nary ¢ravels along the east side of Walnut Gulch, approximately
one mile northeast of Tombstone.
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SURFACE GEOLOGY IN THE STATE OF MAINE AREA

General Background

The author's first professional geologic work in the
Tombstone District and the State of Maine area, took place in
1973, when he was engaged by 1971 Minerals, Ltd. to undertake a
geologic evaluation of the State of Maine mine area, in order to
delineate mineral targets that would relate to production
anticipated from the State of Maine workings and processing of
gob from the old stopes. Since it appeared that potential was
for relatively small but rich bonanza-type ore bodies, it was
felt that a detailed map would be required. The first order of
business was to obtain an accurate topographic map at a scale of
1" = 200' with five foot contour intervals.

Base Map Preparation, 1973

The base triangulation survey for the 1973 base map was
surveyed by Florian and Collins, civil engineers from Tucson,
Arizona. Elevation control was tied to the state survey, using
the bench mark at the Public Library at Tombstone. Primary
control points were surveyed using theodolites and a Hewlett-
Packard distance measuring device. The survey is first order in
nature and adheres to minimum government specifications. In
addition to the primary control points, all identifiable claim
monuments and posts were targeted with white, 24 inch wide
butcher paper, in the form of a "Y", with the monument in the
center and legs extending outward 10 feet in length. In
addition to «c¢laim monuments, fence corners, other property
boundaries of interest, and some power poles were thus targeted.
Probably at least 200 points were so identified. The area was
then flown by Cooper Aerial Survey and photographed with black
and white film using a Wild RC-10 mapping camera. The map was
compiled using Kelsh plotters. Each of the targeted claim
monuments and other points of interest were surveyed on the
Kelsh with their 1location and elevation being noted to the
nearest one-half foot. Thus, in addition to the topographic
lines, there are numerous permanent points of reference scatter-
ed throughout the map area. Patent corners of the patented
claims were thus accurately 1located, and claim 1lines were
plotted on the map. Topographic features were scribed on mylar
scribecoat and a screened mylar, right-reading base map sheet
was then photographically reproduced from the scribecoat master.
The scribecoat master remained on file at Cooper Aerial.
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Base Map Update, 1985

When the author was engaged by Tombstone Silver Mines, Inc.
to review the geology of the area, so many changes had taken
place with regard to roads and other culture, particularly in
the northwest quarter of Section 16, which covers the primary
operatings of the State of Maine Mining Company, a new updated
map was required. Unfortunately, the control points surveyed in
1973 by Florian and Collins were marked with wooden stakes and
these could no 1longer be located. Thus, another triangulation
control base tied to the state coordinate system was put in by
Moria Surveying of Tombstone. Again, theodolites and distance
measuring equipment was used for first order survey. Claim
corners not targeted in 1973, were targeted again with white, 24
inch wide butcher paper, with legs fifteen feet long. All drill
holes that could be located were targeted with butcher paper
also. Where drill holes were closely spaced and lay in a line,
the end drill holes were marked with a "T", and the intervening
drill holes were marked with a twenty-four inch square sheet of
butcher paper. Adits were also marked with a "Y" symbol, the
"yYy" aligned along the direction of the adit. The collars of
shafts were also marked because in 1973, with the Kelch then in
use, it was difficult, if not impossible, to determine black
mine shafts from dark colored surrounding mesquite bushes. It
turned out that with new color photography, which was used for
mapping, combined with new optical plotters, vertical mine
openings could be seen without difficulty, without the expense
of targeting paper.

Cooper Aerial re-flew the area at two scales. One flight
line which covered the desired width was flown at 1:12600 (1" =
about 1,000'), while another set of photos was flown at the
larger scale of 1:6,000 (1" = 500). This was done so that as
the need might arise, a topographic map at a scale of 1" = 50'
with a two foot contour interval could be prepared of any area
within the over flight zone. Initially, the northwest quarter
of Section 16, where all mining and exploration activity of
significance in the previous decade had taken place, was to be
mapped at this larger scale, as well as the smaller scale, wider
coverage map at 1" = 200' with five foot contour intervals.
Coordinates used on the 1973 vintage map were arbitrary, while
on the 1985 vintage map, the state coordinate system was used so
that it could be compared with other map data within the dist-
rict. Cooper was able, using their sophisticated computerized
equipment, to re-calculate their original photo control points
and re-position the coordinate system to correspond to the state
coordinate system. They then updated areas of change without
the necessity of re-drafting the entire map, thus saving a
substantial expenditure. The fifty-scale map of the northwest
quarter of Section 16, was actually drawn from the plotting
equipment at a scale of 1" = 100', and photographically enlarged
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two X, without loosing the required accuracy. Both topographic
maps were scribed on mylar scribecoat material, from which
photographic reproducible mylar copies were made. The topogra-
phy and other data on the scribecoat master was screened 80%
during printing so that annotations on the base map would not be
confused or obscured by the base map information. The scribe-
coat mylar masters remain on permanent file at Cooper Aerial
Survey, from which additional, right-reading photo mylar base
maps can be produced.

With the voluminous drill hole data, including elevation
control plotted on the fifty-scale map, it was determined that
the map was too cluttered to be useable for presenting addition-
al geologic information. Therefore, all of the elevation data
for the drill holes and coordinates for the base triangulation
survey were transfered onto an overlay called the Control
Overlay. 1In this manner. the more simplified base map showing
only the drill hole and triangulation point position could be
used for geologic presentation purposes. However, by double
burning the photographic mylar, a base map containing all infor-
mation could also be reproduced. All three master sheets, that
is the topographic map at a scale of 1" = 200', the topographic
map of the northwest quarter of Section 16 at a scale of 1" =
50', and the Control Overlay (control point master overlay) for
the fifty-scale map, can be upadted at any time as far as the
position of new drill holes, roads, control points, etc.

The original presentation of the fifty-scale map of the
northwest quarter of Section 16 came in four sheets, 30" x 30"
square. Unfortunately, the joint of this four sheet composite
map fell precisely in the middle of the most active mining area.
Therefore, yet another composite map, thirty inches square, was
constructed by combining the four sheets photographically to
form one master original.

Once the topography was completed, two rectified color
photo enlargements at a scale of 1" = 50' were matched as
closely as possible to the fifty-scale topographic map. These
enlargements, from negative 3-5, overlap in the center, but
cover the active mining areas in the northwest quarter of
Section 16. Although the match is not perfect because of
distortion due to elevation differences, particularly over Uncle
Sam Hill, the match is close enough so that data can readily be
transferred from the color photo to the fifty-scale base map.
The resolution on these color photo enlargements is excellent,
both in clarity of surface features, as well as color rendition,
particularly of alteration patterns and red earth tones due to
oxidizing sulfides. Features as small as a two-foot clump of
grass, telephone poles and even telephone lines, fences, as well
as drill hole markers of the 24" X 24" sheets of butcher paper,
can easily be seen. A rough count suggests that for each 30" x
30" photo, there are some 45,000 points of reference.
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Geologic Mapping Methods, 1973
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In 1973, black and white photos enlarged to a scale of 1" =
200", 'were used in field mapping. The geologic features were
then transfered to the topographic base map. The technique of
geologic outcrop mapping was employed. That is, only features
that were actually seen 1in outcrop were plotted on the map.
Little or no interpretive information has been added to the base
geologic map. Further, actual rock outcrops were shown in the
original 1973 colored map in a darker color, while talus-covered
slopes on which bedrock was indicated by the presence of only
one type of rock detritus, but in which no actual outcrops were
present, are indicated by lighter colors. For the most part, it
was impossible to trace small vein or dike features through
areas of detrital cover. To aid in exploration, numerous bull-
dozer roads and cuts were put in, an effort being made to
anticipate future drill sites.

In addition to the surface geologic mapping, the black and
white contact air photos were examined stereoscopically and
linear features identified. These linear features were shown on
the original map as heavy dashed blue 1lines. They probably
represent fault or shear zones of substantial magnitude,
although their presence can rarely be seen on the ground.

Geologic Mapping Methods in 1985

In 1985, updating of the 1973 vintage map began first by
photo interpretation wusing a mirror stereoscope of the 1" =
1,000' and 1" = 500' scale color air photos, where in 1973, only
black and white photos were used. Because of the <color of
alteration =zones, which ranged from red to white, depending on
the amount of limonite in outcrop, veins as well as large areas
of alteration could be precisely mapped. This was not possible
in 1973. Better sterec equipment, as well as transparent
inkable mylar overlays and colored permanent marking pens, which
were not available in 1973, also made photo interpretation
easier and more efficient. Photo interpretation on this new
photography had one at three different scales and two different
ways. First, both the 1" = 1,000' and 1" = 500' photography was
examined with a mirror stereoscope, both with 5X binoculars, and
without binoculars. Rock types, alteration features, fault
zones, vein zones, prospect pits and mine shafts, were annotated
onto transparent overlays on the photo. Also, color photo
enlargements at a scale of 1" = 50', matched to the topographic
map of that area, were prepared. At this scale, the same type
of features could be mapped much more precisely. A more detail-
ed description follows:

Page 66



Stereo Photo Interpretation of 1" = 2,000' and 1" = 1,000'

In addition to the new photography, a color photo mosaic of
1973 vintage photography at 1:24,000 scale covering approximate-

ly 345 square miles, was prepared by Cooper Aerial Photography.
Inc. A second set of the mosaic photos was also printed so that

the mosaic could actually be examined and annotated on it in
stereoscopic view. This scale of photography is most valuable
in mapping large, through going, structural or geologic features
of district-wide proportions, i.e., features with a strike
length of a minimum of several hundred feet, up to ten or more
miles in length. Since the purpose of this report 1is not
regional in scope, but pertains to the immediate State of Maine
mine - Tombstone Silver Mines, Inc. property, this district-wide
map was not studied in detail. However, it should be noted that
the structural texture within the Tombstone Silver Mines, Inc.
property is simply a continuation or part of the structural
fabric prevalent within a ten mile radius. Northeastern frac-
tures and drainages predominate while north-south and north-west
fractures can also be identified. These north-south, north-east
and north-west fracture patterns are reflected in the San Pedro
River drainage, showing its response to the structural fabric of
the district.

Aside from the caldera margin fault and its associated
geologic complexities, the Prompter Fault, a major east-west
feature, may have important structural influence on the
Tombstone Silver Mines, Inc. property. The Prompter can be
followed as a continuous feature from U. S. Highway 80 (the
Jefferson Davis Memorial Highway), 9,000 feet southeast of the
edge of Tombstone, almost due west some 15,000 feet to a point
approximately 2,800 feet west of the old Prompter shaft. At
this point, the fault splits, or bifricates, and appears to be
broken into a west-south-west trending segment, and a northwest-
trending segment. This bifrication takes place at the intersec-
tion of the Prompter with the Ajax fault, which is also the edge
cf the caldera margin. The west-southwesterly split can be
followed as far west as the San Pedro River, where it causes an
abrupt westerly-trending bend in the river drainage, 17,000 feet
south of Fairbank. The northeasterly branch passes through the
north slope of Mays Hill, and can, with difficulty, be followed
also to the San Pedro River, where it appears to also cause a
westerly-trending bend in the San Pedro, about 15,000 feet north
of Fairbank. The northeasterly branch of the Prompter fault
appears to cause the slight left-lateral offset in the Free
Coinage-Merrimac vein, just north of the Merrimac end line. The
Free Coinage West vein may also terminate to the southwest
against this projection of the Prompter, and it also appears to
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have some effect on terminating the northern end of the San
Pedro vein system. In fact, most significant mineralization
appears to die out abruptly to the north of this feature. No
such terminaticn of mineralization appears to be caused by the
southwestern branch of the Prompter, however. It is not clear
whether all movement along this feature 1is post-mineral.
However, its trace does not appear to be represented by vein
zones (except in the Prompter mine area itself), so it is
assumed that most of the movement in the Tombstone Silver Mines,
Inc. area has taken place after the mineralizing episode.
However, since the Prompter was also active prior to mineraliza-
tion, it may have played a roll in 1localizing the silver
mineralization that appears to be concentrated in the area of
the State of Maine mine. The specifics of this relationship are
not clear at present.

The plotting of prospects, fracture zones, alluvial bedrock
contacts, and vegetation alignments and fault zones, reveal
various 1important features of the economic geology within the
Tombstone Silver Mines, Inc. property, only the highlights of
which will be described here. As work progresses on Phase I of
the proposed exploration program, these features will be plotted
on the 200 scale topographic map.

From the photos it was noted that the Clipper-Free Coinage
vein system appears to be one in the same, and it could be
followed from the north end of the Free Coinage zone southward
6,000 feet where it intersects a slightly more northeasterly
trending vein - drainage system, though there is some suggestion
that it may be projected for another 2,000 feet south, giving it
a possible length of 8,000 feet. The May vein can be seen to
intersect with the Clipper, approximately 1,500 feet south of
the Clipper claim end line, the intersection 2zone showing an
increased intensity of limonite stain as well as a prospect pit.
The Triple X and Merrimac #1 vein appear to form a four-way
intersection with the Clipper vein and a possible post-mineral
fault, partially under the Big Pond water retention dam. This
area of intersection may localize mineralization, and, there-
fore, be an attractive drilling target.

Five-Hundred Scale Photography

———— — ——————— —— — - T o= St ———— — f——

On the 500 scale photography, the same features identified
over a broader area are seen in sharper detail. A vegetation
alignment passing through the Charlou office trailer was noted,
although the same feature was overlooked on the smaller scale
photography. Alteration patterns could be more closely defined
so that their outcrop can be more precisely plotted.
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Two 3C" X 30" blow ups were made from the 1:6,000 scale
negatives, covering about 75% of the northwest quarter of
Section 16 - the area of active mining. This photography could
not be examined in stereo view (because of the lack of a stereo
pair, though the scale would make it unwieldy), but was used for
both office interpretation and for a field base map for in-field
follow up. The photograph was securely stapled to a 1/4" ply-
wood board with strap for carrying. A sheet of inkable
Stabalene mylar was then stapled over the photograph. Itoya-
Nikko fine point system permanent ink disposable drafting pen in
black, and Stabilo (German) overhead projection waterproof
(permanent) colored pens were used to annotate features onto the
transparent overlay. These pens, I might add, were also used on
the 9 x 9 photos. All cultural features, including fence lines,
power poles, bushes and grass clumps more than a foot in diame-
ter, as well as boulders and power 1lines were all visible to a
greater or lesser degree, and could be used for navagational
points. Further, since most drill holes had been targeted with
two foot squares of white butcher paper, these could also be
easily 1identified. Alteration patterns in both outcrop and as
s0oil coloration in sub-outcrop, and by both color and reflectiv-
ivity in trenches, could be closely identified and plotted. 1In
fact, a rough count suggests approximately 45,000 such reference
points on the 30 X 30 photograph. The fine color quality
allowed the plotting of subtle tonal and color variations
representing similar subtle variations in alteration, limonite
(after pyrite), and it 1is assumed corresponding precious metal
indicators. As a result, great detail on the delimitation of
vein zones and alteration features, in addition to the cultural
features, could be obtained. On completion of field mapping
with this photo (though further work will probably reveal
additional data), the geolcgy was digitized on the CAD (Computer
Assisted Drafting) system, and plotted on a mylar overlay at 1"
= 50'. On overlaying this plot onto the topographic map, it was
found that at this scale, there was about ocne inch of distortion
across the photograph, primarily going upslope towards Uncle Sam
Hill. On re-plotting at 1" = 200', it was found that errors at
this scale were not significant. Since no optical lens, color
air photo can be matched exactly to a planometric topographic
map, this map distortion was not unexpected and the usefulness
of the photography for this detailed geologic mapping can
certainly not be negated.

After mappig on this photo base, it was found that one of
the vegetation alignments noted on the 1,000 and 500 scale
photos was an old wagon road and had no geologic significance.
The vegetation alignment passing by the northwest corner of the
Charlocu office trailer was confirmed as being a vein by both
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surface mineral rubble - primarily limonite stained quartz, as
well as two backhoe cuts across the vein. After the backhoe
"excavator" was used to trench across the vein, it was found
that the boundaries of the vein could be picked within approxi-
mately one foot accuracy. This vein has been termed the "Office
Vein" and after confirmation by backhoe cutting and further
examination of the photo, a second vein indicated by a vegeta-
tion alignment approximately 20 feet to the west, was
identified. This was also confirmed by backhoe cutting. This
vein 1is termed the "Office Vein West", and yet another vein
which had already been cut obiquely by backhoe cuts made the
preceding year, was identified and termed the "Office Vein 1
East". Further, sinuous veins extending from prospect pits on
the May claim were mapped in detail. Though prospect pitting
possibly dating back to the 1880's had been sunk on these veins,
no recent exploration had been done. This identification of new
veins approximating 3,000 feet in length, alone, justifies the
expense of the color photo enlargement. Details of the width
and length of other vein features in a way that would not have
been impossible, but would have only been performed with great
difficulty using black and white photos, or topographic map or
without plane table, were identified. It is thus concluded that
field mapping on the remainder of the Tombstone Silver Mines,
Inc. property in the Tombstone Mining District, and elsewhere,
should be performed either at the 1" = 50' scale where great
detail is required, or perhaps at 1" = 200', where lesser detail
is necessary.

After photo interpretation of the smaller scale color
contact print stereo pairs at both scales, the 1" = 50' color
enlargements matched to the topography in the northwest quarter
of Section 16, were interpreted. By using all three scales of
photography, large features crossing the district could be
identified on the fifty-scale photography, which features visi-
ble on the fifty-scale photography could be cross referenced to
the 500 and 1,000 scale photography.

Computer Assisted Drafting Equipment

Recent advances in micro-computer technology has reduced
the cost of computer assisted drafting to make it affordable to
relatively small companies. The author has been investigating
various CAD (Computer Assisted Drafting) systems for the pre-
vious year, and when the project was presented for the Tombstone
Silver Mines, Inc. properties in Tombstone, it was recommended
that a CAD system be used to reduce the drafting and calculation
requirements for ore reserve and geologic evaluation. There-
fore, Charlou Corporation purchased a CAD system, consisting of
a Tandy 2000 computer with a 20 megabyte hard disk, a Houston
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Instrument CD size plotter, a Hewlett-Packard 17" X 24" digiti-
zer, and an AUTO-CAD software system by AUTO DESK, Inc. This
equipment, costing approximately $10,000, provides state-of-the-
art micro-computer CAD drafting and calculating facilities. It
is operated by geologist, Bailey Escapule. All geologic, survey
and ore reserve data has or 1is in the process of being entered
into this system. A substantial reduction in total drafting
time, as well as a vastly more flexible method of manipulating
map data is possible with this system. For example, maps can be
entered at a very large scale, and reduced to a very small
scale, or conversely, entered at small scale and enlarged to
extremely large scale. A map can be printed at any scale
desired. It s immediately obvious that original maps at differ-
ent scales can be entered into the computer and then combined to
form one composite map. Measurements can be entered into the
computer accurately for four decimal places, and again printed
out at any required scale. Measurement of the areas irregular
areas can be accomplished within a few moments by the computer.
It 1is anticipated that during the exploration and operating
phases, all maps and cross sectional data can be entered into
the computer, cataloged on its data base management system, and
retrieved and manipulated at will. This will substantially
reduce the engineering man power required, and thus, engineering
management costs.

Both the 1973 geologic map data over the State of Maine
area, and the more recent data on the fifty-scale photo enlarge-
ment base has been entered into the computer and combined to
form the map presented in Figure 29. The cross section, Figure
30, has also been produced by the CAD system.
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Sedimentary Rocks

Quaternary alluvim consisting, for the most part, of stream
wash, is located in valley bottoms. The thickest accumulations
of Quaternary alluvium occurs in the north-trending drainage
directly east of the Free Coinage claim where it is probably ten
to a few tens of feet thick. 1In this area, it obscures the
contact between Bisbee Group sediments and Uncle Sam tuff. It
is locally up to 15 or more feet thick in the Fox Ranch area, as
indicated by scraper cuts. However, in the remaining wash
areas, it is probably 5 feet or less in thickness. The contact
cf the alluvium with bedrock is generally arbitrary and marked
with a dashed line on the geologic map. There was insufficient
time in this study to map in detail all of the small outcrops
within the stream drainage areas marked Quaternary alluvium on
the map. In the Fox Wash area in particular, there are numerous
windows of bedrock sticking through alluvium.

Bisbee Group Sediments

The great preponderance of sedimentary outcrops within the
bounds of the State of Maine geologic map are nondescript
Bisbee Group sediments -- probably equivalent of the Morita and
Cintura formations as described in the Bisbee area. The sedi-
ments can generally be characterized as red bed units consisting
of sandstones, quartzites, and arkosic sandstones, shaley mud-
stones, and shales (Figure 27). Over most of their exposures
within the map area, these sediments are soil covered, the rock
type indicated only by detrital fragments. Because of this
rapid weathering to soil, few exposures show sufficient bedding
to determine strike and dip. Where seen, divergent attitude of
bedding precludes meaningful comment regarding the detailed
structure of Bisbee Group sediments in this area. It is
suggested by regional aspects, however, that the beds are
generally tilted to the east so that by progressing in a wester-
ly direction, the base of the unit is approached. This idea is
reinforced by the presence of limestones cropping out north-
northwest of the Free Coinage claim (about 1,600 feet north of
the Uncle Sam shaft), and also exposed in the window in the Fox
Ranch area. These limestone units are probably corelative of
either the Ten Foot or the Blue limestone ore horizons present
in the main part of the district. Further evidence of this is
suggested by the presence of a dquartzite pebble conglomerate,
exposed in the Fox Ranch window. This conglomerate is probably
the Glance conglomerate. In most of the Tombstone area, the
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Glance 1is not exposed; however, as shown in Figure 28, Gilluly
and other workers in the district do show the Glance to be
present, at least locally. Where intersected in mine workings,
it is intensely silicified and has been termed the "Novaculite".
In a small outcrop 2,000 feet north-northwest of the Uncle Sam
shaft, there is exposed bleached quartzite breccia, which may be
the equivalent of the Novaculite. Similar 1limestones and
conglomerates appear to be absent in the Solstice Hill area, and
thus, although not conclusive because of small outcrops and
structural complexities, it is presumed that the 1limestones
exposed north of the Uncle Sam shaft and in the Fox Wash window
are basal Bisbee formation =-- a critical point since this
implies that Paleozoic Naco Limestone should be present within a
short distance, either horizontally west below the Uncle Sam
tuff, or vertically below.

Paleozoic Sediments

No Paleozoic sediments have been mapped within the State of
Maine area geolcgy map. Geologic relations indicating that
lower Bisbee sediments are exposed in the central part of the
mapped area (as discussed above) suggest that Paleozoic
sediments should be located shallowly beneath the lower Bisbee
in the Fox Ranch area. Futher, it is possible that Paleozoic
limes may have been exposed in the pre-Uncle Sam erosion
surface, and are now covered by that tuff layer.
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Igneous Rocks
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Uncle Sam quartz latite tuff comprises the largest area of
outcrop within the State of Maine area. The high peaks of Three
Brothers Hill, the Dome, Uncle Sam Hill, and Buckman Hill, are
all composed of the Uncle Sam tuff.

The tuff has an aphanetic ground mass with phenoclasts of
quartz and plagioclase feldspar. A more detailed description
can be found in Newell, 1974, p. 47-53. Drewes (1971) obtained
a potassium—-argon age of 71.9 + 2.4 m.y. for the rock. Xeno-
liths of Bisbee Group sediments are prevalent throughout its
exposures, and where it 1is in contact with the underlying
Cretaceous Bisbee Group, the xenolith content increases and the
rock appears to almost grade into the sediments. The tops of
the higher hills appear to be composed of a more resistant, more
strongly welded unit of the Uncle Sam. It is unclear whether
this is a primary rock feature or a secondary alteration
feature.

The Uncle Sam shows tabular relations in most of the State
of Maine area (Figure 29). BHowever, its contacts with the
Bisbee Group, approximately 600 feet northeast of the northeast
sideline of the Merrimac claim, appears to be steep, as indicat-
ed by its lack of deviation across the steep slope in the area.
This contact could be a fault. At the northern exposure of the
State of Maine vein, 1,100 feet north of the Uncle Sam shaft,
indicated by topography, the exposure suggests a flat, tabular
contact. About two hundred feet north, it again appears to dip
steeply. 1In all probability, these areas may be feeder dikes,
and as such, have continuity of the quartz latite in depth.

If it is remembered that the State of Maine area was at the
interior edge of a blossoming caldera, and probably very active
tectonically, it 1is easy to envision steep topography with
active fault scarps. The Uncle Sam tuff was deposited over
hills, wvalleys and fault scarp terrain. It is also possible
there may be feeders for the Uncle Sam buried by the ash fall
within the State of Maine area.

Schieffelin Granodiorite

The Schieffelin granodiorite is a holocrystalline rock. 1In
hand specimen, it 1is light greenish-gray or pinkish-gray, and
mildly porphyritic (Gilluly, p. 103), weathering to a buff
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color. Petrographically, it 1is intermediate between quartz
monzonite and granodiorite, and could easily be called a quartz
monzonite (Gilluly, p. 102). No outcrops of this rock were
mapped within the State of Maine area. A complete petrographic
description is given in Gilluly, p. 103.

Andesite Porphyry Dikes

Andesite porphyry dikes were mapped on the State of Maine
map in only one area which is slightly south and west of the
Gold Bug prospect. Dikes of the same type, however, were
observed south of the southwest endline of the Chance claim.
However, no detailed mapping was done in this area. Similar
dikes are very prevalent in the Robbers Roost breccia pipe area.
The dike rock consists of a dark-green chloritic-looking matrix,
in which are set white feldspar phenocrysts. The dikes are
pre-mineral in age and also predate the rhyolite porphyry. In
the andesite dike mapped southwest of the Gold Bug area, rhyo-
lite porphyry invades both the hanging wall and footwall of the
dike and is younger in age as indicated by spherical xenoliths
of andesite porphyry in the rhyolite.

Rhyolite Dikes

————— T ——— —— T w——

Several discontinuous rhyolite porphyry dikes crop out in
the central part of the mapped area, and can be traced from the
area of the Gold Bug prospect to the north end of the Clipper
claim. These dikes were overlooked by previous writers, and
napped as Bisbee sediments by both Lee (1967, Figure 3) and
Newell (1974, Plate 1 & 2). The dikes generally have a steep
northwesterly dip, although in the Brother Jonathan area, one
dip of 42 degrees is recorded. Flow structure generally para-
llels the walls of the dikes. However, a large dike on the
Clipper claim shows turbulent flow structure. The dike outcrops
are generally limonite-stained from disseminated pyrite content,
are occasionally cut by vein structures, and are more resistant
than the surrounding tuff. The spatial relationship of the
rhyolite porphyry dikes to the productive part of the State of
Maine vein suggests some basic relationship to mineralization.
Numerous assays of dike material (though strongly altered) show
only background amounts of base and precious metals. It is
probable that the dikes and/or their plutonic source resevoir at
depth provided the heat source to drive the hydrothermal fluids
responsible for the nearby vein mineralization. Why the dikes
themselves do not host ore mineralization is not clear. The
State of Maine area rhyolite dikes may be of the same age and
from the same source as the rhyolite dikes which intrude the
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Prompter fault, the area west of Military Hill in the vicinity
of the Emerald mine, and the sills of rhyolite which invade
Paleozoic sediments near the Tombstone airport on either side of
U. S. 80. Those rhyolites have been dated at 63 m.y. (Creasey,
et al., 1962). The previously overlooked Extension quartz
monzonite porphyry mapped in 1982 by the writer (see section on
General Geology), is shown by Drewes (1985, pers. comm.) to be
62.6 + 2.8 m.y. by potassium-argon (hornblende). This newly
recognized plutonic rock may be the source for all of the 63
m.y. ©o0ld rhyolites in the Tombstone district. The outcrop from
which the age date sample was taken showed green copper oxide,
suggesting this age intrusive may be more related to porphyry
copper systems than the older 72 m.y. alteration in the main
part of the district, which appears to have lead-zinc affinities
(Keith, 1983).
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STRUCTURAL FEATURES OF THE STATE OF MAINE AREA

General Statement

Structural features within the State of Maine area can be
broken down into two broad categories -- steeply dipping fea-
tures and horizontal and sub-horizontal features. Steeply
dipping features which can be easily traced and mapped on the
surface would include veins, vein zones, dikes, post-mineral
faults, photo-linears, and vegetation alignments. Horizontal
and sub-horizontal features would include thrust fault planes,
bedding and fault planes with an angle of dip of less than 20
degrees and the basal contact of the Uncle Sam tuff. The hori-
zontal and sub-horizontal features are either poorly exposed or
not exposed at the surface, and can only be inferred from
detailed surface geologic mapping or measured by drilling. Only
the steeply dipping features will be discussed in this section,
while the low angle features will be discussed under the heading
Sub-Surface Geology, State cf Maine Area.

Vein Zones

The strongest direction of structural fracturing within the
Tombstone Mining District is approximately north 55 degrees
east. This is the typical northeast fracturing direction, which
is invariably seen in Arizona porphyry copper deposits. The
fracture direction is represented by topographic alignments of
ridges and stream drainages, by rhyolite dikes, andesite dikes,
and by the vein system which is responsible for most of the
mineralization within the district. In the main Tombstone
district, northeast of the north-trending Ajax fault, these
northeast trending fractures dip to the southeast, while in the
State of Maine area, west of the Ajax fault, most of the veins
dip to the northwest. The exception to this observation is the
Fox vein which dips southeasterly at about 50 degrees. Right
lateral movement along the northeast trending veins is suggested
by synthetic faults occurring along the shallowly dipping State
of Maine structure and the Clipper vein zone. The strongest
synthetic structure is the Triple X vein which appears to be
continuous between the State of Maine vein and the Clipper vein
zone. Similar synthetic structures along the San Pedro vein
also suggest right lateral movement.

An offsetting vein structure identified during the recent
mining of the Merrimac #1 pit and other "post mineral" struct-
ures identified by Joe Graves during the spring of 1985 along
the State of Maine vein trend, may be antithetic faulting
related to the same right lateral strike—-slip movement.
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One fracture zone within the Tombstone Silver Mines, Inc.
property area trends almost north-south with a vertical dip.
This is the San Pedro vein just north of the Fox Ranch. The
vein appears to bend to the northeast where it intersects the
Fox vein and continues in a northeasterly-trending arc through
the San Pedro workings and is lost in the alluvium to the east.

Two types of dike rock crop out within the State of Maine
area. The most predominant type is rhyolite with only a few
exposures of subordinate andesite being seen. The dikes are
related to the igneous events that formed the caldera complex,
and are both pre-mineral. The andesite predates the rhyolite as
is indicated southwest of the Gold Bug area where a composite
rhyolite-andesite dike shows spherical xenoliths of andesite in
rhyolite. Discontinuous and irregular outcrop patterns of the
rhyolite suggest intrusion into tension fractures, which may
have been synthetic to the State of Maine right lateral strike-
slip movement. Proximity of the rhyolite to productive veins,
as well as their pervasively pyritized and altered character may
suggest a genetic relationship to the veins. However, no signi-
ficant metal values have been discovered in the rhyolite to
date.

Post-lineral Faults and Photolinears and Topographic Alignments

surface evidence of significant post-mineral faulting has
only been seen in a few areas. A possible fault was noted in
the southwest corner of the May claim, apparently being respon-
sible for a bold ridge of Uncle Sam porphyry a few hundred feet
long. One small probable left lateral fault was noted a few
feet southwest of the Triple X shaft. This fault appears to
offset the adjacent rhyolite dike about 10 feet. However, nor-
mal movement in the fault would give the same apparent movement.
A few small strike-slip faults were noted in the window in the
Fox Ranch area, offsetting limestone beds in the Bisbee sedi-
ments. The most significant fault could not be identified in
the field, yet is indicated by its left lateral offset of the
composite andesite-rhyolite dike southwest of the Gold Bug pros-
pect. This linear appears to correspond with a poorly def ined
structure visible on aerial photographs. The structure can be
traced on the color air photos approximately 4,000' to the
south, but apparently terminates against another photolinear
northwest of the Gold Bug area (Figure 29).
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Examination of the 1" = 2,000' color photo mosaic of the
district shows the Prompter fault splits at its intersection of
the Ajax fault - the caldera margin. The northerly split passes
just north of the south end line of the Free Coinage claim, and
offsets the Free Coinage vein 200 feet in a left-lateral manner.
This offset corresponds to the same offset in a rhyolite dike
east of the Prompter mine (Newell, 1974, p. 71).

Topographic alignments, which have not been specifically
delineated on the geologic map of the area as faults or veins,
probably also represent structural features. The washes
probably represent vein zones. At any rate, they are the least
resistant areas of rock exposure, and alteration generally
appears stronger along their trend. This is corroborated by
examination of the color air photos which show red coloration
localized along the drainages while absence of this coloration
on the ridge tops suggests fresh resistant rock.

In 1973, examination of the 1" = 200' enlargements of the
black and white photographs revealed linears, which were shown
on the geologic map of the area as heavy dashed blue lines. The
linears are for the most part topographic, vegetation or small
drainage alignments, and cannot generally be seen from the
ground. They appear to be post-mineral, and one of the most
prominent, a north—trending feature traceable for in excess of a
mile north of Fox Wash, appears to make a right lateral offset
in the Fox Wash vein zone. The photolinear which trends east-
west and cuts through the top of the Uncle Sam hill (Figure
27), projects through the State of Maine shaft and partially
parallels the State of Maine wash, which is alluvial covered.
Dump rock on o0ld caved prospect shafts along this wash show
fragments of strongly altered Uncle Sam porphyry. The intersec-
tion of the structure with the State of Maine shaft suggests
that it may be pre-mineral and may have had some influence on
mineralization. For the most part, however, it still appears
most of these features are post-mineral and may be mid-Tertiary
or Quaternary in age. Except in the case of the fracture which
offsets the Gold Bug area dike, there is no way at present to
measure their dynamic effect on the rocks in the area. It may
be, however, that these features bound structural blocks which
have been displaced in a vertical sense, either up or down in
relation to each other. For this reason, they may have an
important bearing on the spatial positions of ore bodies within
the area, and thus, their correct interpretation may be of
economic significance. Knowledge of their 1location may be
critical in correct interpretation of drill hole data.
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SYNTHETIC AND ANTITHETIC FAULTS.  Both right-handed and  lent-
handed strike=slip faults emerge in clay deformed in this way (Wilcox,
Harding, and Seely, 1973). The faults combine to form conjugate sets
marked by an initial conjugate angle of intersection of about 60° (see Figure
».53C). Of the two conjugate fault sets, the one whose sense of slip is
identical to that of the main zone of faulting is called synthetic. The one
whose sense of slip is opposite to that of the main zone is called antithetic.
The synthetic faults are typically oriented at a small acute angle to the trace
of the main fault zone; the antithetic faults are oriented at a very high angle
to the main zone (sce Figure 9.53E).

Figure 9.53  Clay cake deformation
experiments simulating strike-ship faultin-,
Clay cake is placed on adjoining panels of
sheet metal. Strike-slip faulting is achieved
by shifting the panels horizontally past
one another, (A) Starting configuration.

(B) Initial distortion of clay. () Onset of
faulting and the formation of synthetic and
antithetic faults. (D) to (F) Continued
faulting. Folds that develop become
oriented parallel to the direction of
greatest extension (X). [From Wilcox,
Harding, and Seely (1973). Published with
permission of American Association of
Petroleum Geologists. ]

Figure 31
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SUBSURFACE GEOLOGY STATE OF MAINE AREA

General Statement

As mentioned previously under General Geology of the
District, low angle structures caused by two episodes of thrust
faulting are responsible for some of the complexities of the
sub-surface geology within the Tombstone Mining District. The
Uncle Sam tuff, which comprises the major portion of the
outcrops in the western part of the Tombstone Mining District,
is a quartz latite tuff deposited within the Tombstone Caldera.
The tuff in the northeastern portion of the caldera (the
Tombstone Silver Mines, Inc. properties) is thinner than in the
southeast portion (area of the Charleston Mine) and western
portions (west of the San Pedro River). The relative thinness
is verified by several windows of sediments peeking from beneath
the tuff in the vicinity of Uncle Sam Hill, and also the inter-
section of Bisbee Group sediments in the bottom of the State of
Maine shaft. The low angle of this structure is also attested
to by its semi-circular outcrop on its eastern edge of the
caldera caused by topographic effects. One outcrop of Permian
Colina limestone on the northwest edge of May's Hill and the
pre-tuff erosion surface developed on Bisbee sediments in the
north side of Fox Wash, one mile from the San Pedro River, also
indicates the relative thinness of the Uncle Sam in the northern
portion of the caldera. The Bronco volcanics which underly the
Uncle Sam in the Charleston area have not been identified north
of Robbers Roost, but may be present in pre-Uncle Sam topograph-
ic lows. All of the sedimentary formations which underly the
Uncle Sam tuff (including the the Bisbee Group and Paleozoic
sediments) have been involved in thrust faulting (Drewes, 1980).
How many layers of thrust sheets are present is not known.
Thus, good ore horizons which would include basal Paleozoics and
basal Bisbee Group sediments, could lie either near the surface
or at great depth depending on wehther they have been repeated
by low angle faulting. The only method of determining what the
true layer cake nature of the district is, will be by the
careful logging of deep exploratory drill holes and perhaps the
application of detailed magnetic or possibly even seismic
surveys.
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Thickness of the Uncle Sam Quartz Latite Tuff

In his 1973 report, Briscoe constructed eight cross sec-
tions from surface geologic data, as well as information from
the State of Maine workings, through the State of Maine area.
The purpose was to determine the approximate thickness of the
Uncle Sam tuff, as well as areas of intersections of veins with
each other and with sedimentary horizons beneath the Uncle Sam
tuff. In about 1980, several diamond drill holes were sunk in
the Fox Ranch area by Oxidental Minerals Corp. The Uncle Sam
tuff was penetrated at about 90 feet, near the Fox Ranch wind-
mill. Drill logs as well as core will be available from this
drilling during the first part of the proposed exploration pro-
gram, so that additional details regarding the thickness of the
Uncle Sam will be compiled.

At present, using the above mentioned data, it is apparent
that the thickness of the Uncle Sam ranges from several hundred
feet from the tops of the highest hills to a few tens of feet in
the bottoms of the washes. The thin areas would be exemplified
by the San Pedro mine area, where the tuff appears to be 300
feet or less in thickness. It must be remembered, however, that
since the Uncle Sam was extruded onto a tectonically active
surface within a resurgent caldera, the thickness can be
expected to vary abruptly, and be quite irregular. Further,
photclinears identified by Briscoe in 1973, could represent
post-mineral faults, which may define structural blocks that
have been randomly Fjumbled up and down, and changing the
apparent thickness of the Uncle Sam. Accurate projections of
the thickness of the Uncle Sam will have to await numerous drill
hole penetrations.
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The Bisbee Group sediments are rather massive nondescript
sandstones, siltstones and mudstones over most of their exposure
with the State of Maine area. However, north and east of the
Free Coinage claim, and in the Fox Ranch area, marker horizons
which show structure are exposed. These marker horizons are
limestone beds which may be the equivalent of either the Blue
Limestone occurring near the base of the Bisbee, or the so-
called Ten-Foot Limestone occurring slightly above the Blue
Limestone. Mapping of the sediments exposed in the window on
the north end of the State of Maine vein show they are warped
into a tight anticline plunging to the east. The type of fold
and direction of plunge appears to be the equivalent of folds
within the Tombstone Basin. It is assumed they were due to the
same tectonic forces. In the Fox Ranch window there are exposed
two limestone beds and one bed of conglomerate. It is assumed
the conglomerate is the Glance Conglomerate, and thus the lime-
stones appear to be overturned in a recumbent fold. Several
other fold structures might be proposed to explain the geometry
of the exposed features. However, until more data are acquired
by drilling, the recumbent fold seems to fit the general geolo-—
gic environment as well as any. Since at least two events of
folding and thrust faulting occurred in this area (Gilluly.
1953), it is quite probable that folds developed during the
first episode were again folded during the second episode, thus
creating extremely complex fold surfaces (Figure 30). It is
assumed that folds are generally northwest trending, as they are
in the main Tombstone district.
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Figure 32B

2 STRATIGRAPHIC
SEQUENCE

~ ~—Superposition of similar folds with orth-
ogonal strikes and divergent directrices (from
Reynolds and Holmes, 1931, Text-fig, 13). EF is
1 the axial direction of the first folding and CD
(or AB) that of the second, (a) Surface out-
crops after slicing,  (b) Surface outcrops on the
right-hand side only, as scen at a higher level
than that of (a). (¢) Section of the model, before
slicing off its top, cut along CD of (a) and AB
p— of (b), AB and CD represent the levels at which
: (b) and (a) were respectively sliced. (d) Section
of the model, before slicing off its top, cut along
EF of (a). XY and EF represent the levels at
which (b) and (a) were respectively sliced.

Figure 32 A & B
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MINERALIZATION

General Description of Silver Mineralization, and Vein

As mentioned under the heading "Structural Features of the
State of Maine Area — Vein Zones", the average strike of the
veins bearing silver within the State of Maine area is approxi-
mately north 55 degrees east with a dip of from 30 to 80 degrees
westerly. The exceptions to this are the San Pedro, Gold Bug
and Fox Wash veins which strike more easterly. The Fox Wash
vein also has a southwesterly dip (Figure 29).

The only silver mineral, which is documented to have been
identified within the area, 1is bromyrite (AgBr). It 1is a
pistachio green, waxy mineral which occurs in the oxide zone on
fracture planes, and is termed horn silver (horn) by the
operators within the area. It 1is the equivalent of cerargyrite
(AgCl) and can only be differentiated by chemical or =x-ray
analysis. It 1is quite possible that cerargyrite as well as
iodyrite (AgI) are present in addition to bromyrite, but no
careful analytical work that would differentiate these mineral
sub-species has been done. The probable source of silver
halides 1is argentiferous galena, and/or tetrahedrite (Butler &
Wilson, p. 52). Numerous assays, taken in 1973, showed a strong
geochemical presence of lead, ranging up to multiple thousands
of parts per million. The lead is probably present as cerussite
or anglesite, but no specimens of these minerals have yet been
identified. Open pit operations in the last two years have
exposed thin seams of galena along vein structures, associated
with higher grade silver, lending credence to the idea that
galena is one of the major sources of the silver. Newell did
electron microprobe analysis on hessite (Ag2Te) blebs in galena
and found them to be composed of (weight percent) 60.9% silver,
38.6% telluride and 0.2% gold (1974, p. 167). Adjacent galena
showed only 0.1 weight percent silver. Hessite is probably the
primary hypogene silver mineral at Tombstone (Newell, p. 169).
The temperature of formation of the hessite was probably about
205 degrees centigrade (Newell, 1974, p. 167). Silver |is
probably also tied up as argentojarosite or plumbojarosite, and
possibly in the manganese oxide minerals. Although operators
Charlie and Louis Escapule have developed an eye for rock which
contains ore grade silver mineralization, to the casual
observer, there appears to be no way of easily judging silver
content by eyeballing the rock, unless horn silver is visible,
in which case high assays can be anticipated. Traces of copper
oxide were seen in the San Pedro area, the dump of the Brother
Jonathan shaft, and in the State of Maine workings below the
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cecond level, but no copper sulfides have been noted. It is
concluded that the copper may have come from the oxidation of
tetrahedrite and probably some chalcopyrite occuring as
ex—-solution blebs in sphalerite as it does in the main part of
the district (Newell, 1974, p. 160, 162). Sarle (1928, p. 33)
reports that chalcocite was encountered in the lowest level of
the San Pedro mine.

Hydrothermal alteration associated with the silver mineral-
ization in the area appears to be mesothermal in character, and
this is corroborated by fluid inclusion temperatures measured by
Newell (1974, p. 169) in the main district of 205 degrees to 279
degrees (+5 degrees) and 243 degrees to 318 degrees centigrade
(+5 degrees) at Charleston. Alteration along the veins in the
Uncle Sam tuff consists of emplacement of (as judged by leached
capping interpretation, as well as inferences cited in the
preceding paragraph) pyrite, minor galena, possibly some
sphalerite, tetrahedrite, chalcopyrite and possibly alabandite
(manganese sulfide-MnS). All of these sulfide minerals (with
the exception of minor remnant galena) have been oxidized above
the water table, and are represented by limonite after their
respective parent sulfide, or in the case of alabandite(?),
black manganese oxide minerals. The silver, represented
primarly by bromyrite was probably originally contained in
hessite blebs in the galena and in tetrahedrite, before oxida-
tion. Wall rock has been silicified to varying, but generally
minor degrees, and alteration to clay and sericite has taken
place in the reactive feldspar and aphanetic matrix of the Uncle
Sam tuff. Where alteration and vein intensity is greatest,
sericite is dominate, while in poorly altered vein areas,
argillization is the primary effect. Pyrite 1is represented at
the surface by jarosite and red and yellow limonites. In the
most strongly altered veins, maroon and red, "relief" or "live
limonite" is present on fractures. In the most poorly altered
areas, occasional suggestions of pseudomorphs of limonite after
pyrite are seen. All of the dumps in the area with the exception
of the San Pedro dump show only oxidized material. Examination
of the sulfide bearing fragments on the San Pedro dump show them
to be intensely bleached and altered Uncle Sam tuff, with finely
disseminated white pyrite along silicious fractures, and
disseminated through the rock. Accessory gangue minerals in the
San Pedro veins consist of silica and some manganese oxide.
Barite is seen only in the Gold Bug area. Manganese appears to
be more prevalent in the San Pedro area with lower amounts seen
in the Gold Bug, Lowell, Merrimac, and the State of Maine areas.
The State of Maine, May and Clipper veins are primarily wide
zones of sericitic and argillic alteration with little, if any
silicification. They represent the most typical pattern of
alteration within the State of Maine area. Traces of amythes-
tine quartz along with a small amount of native gold with horn
silver has been seen in the Triple X open pit workings. No
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primary (sulfide) manganese minerals have been identified on the
Tombstone Silver Mines, Inc. properties, to the knowledge of the
writer.

Detailed mapping on a 1" = 50' color air photo base map in
the Clipper-May area shows that, in detail, the veins are
sinuous with varying width (Figure 29). This attests to the
saturation of the surrounding Uncle Sam tuff by hydrothermal
solutions, probably controlled by micro-fractures and/or inher-
rent porosity within the tuff.

Total vein length mapped in the State of Maine area to date
is about 30,000 feet. Detailed mapping in the northwest 1/4 of
Section 16 at 1" = 50' in August, documented an additional 3,000
feet. Additional detailed mapping is expected to delineate
additonal vein 1length. Vein length in the main district
depicted on the Butler, Wilson, Rasor map (1938, Plate v) .,
approximates about 63,000 feet.
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General Description of Silver Mineralization and Vein Alteration

Bisbee sediments which crop out within the State of Maine
area consist of non-descript red beds of quartzite to siltstone,
probably the equivalent of the Cintura and Morita formations, in
the Chance area, and a small outcrop of what may be basal Blue
Limestone warped into a tight isoclinal anticline north of the
Uncle Sam shaft. There is also some conglomeratic units
(possibly Glance?) intercalated with greenish shales exposed in
a window in the Uncle Sam tuff, just east of the Fox Ranch.
These exposures, with the exception of the limestone north of
the Uncle Sam shaft, are chemically very similar to the Uncle
Sam tuff, and the alteration effects on them is quite similar to
that seen in the Uncle Sam tuff. Thus, in the sandstones,
quartzites and argillites in the eastern part of the property,
and noteably on the Red Top claim, pyrite appears to have been
disseminated in 1large areas of the porous rock, and the red
stain is primarily due to hematite after pyrite. This same
coloration of similar sediments can be seen in the main part of
the Tombstone District and in the Tombstone Extension area. In
the sediments where there is a high lime content, hydrothermal
alteration has silicated the lime to hornfels attended by weak
disseminated pyrite. Because of the lime content, pyrite oxida-
tion is minimal.

Page 92



Vein Widths

The most significant feature of the veins in the State of
Maine area 1is their width. The State of Maine vein itself
varies between 100 and 200 feet true thickness (Figure 30)
between the hanging wall and footwall ore zones. The Gold Bug
vein zone is silicified and strongly altered over a width of
about 100 feet, and shows moderate to strong alteration over a
width of approximately 300 feet. The Fox Wash vein zone is
approximately 100 feet wide, and sub-parallel fracture zones
associated with the Fox Wash vein zone appear to be up to 300
feet in maximum dimension. The north trending San Pedro vein in
the area of the Fox Ranch windmill is intensely altered over a
width of 30 feet, and shows moderate to strong alteration over a
width of approximately 20 to 30 feet on either side of the
central zone, for a total width of 50 to 60 feet. A parallel
structure, which is intensely silicified but has not been mined,
shows a width of 10 to 25 feet. A zone southeast from the San
Pedro shaft shows disseminated sub-parallel fracture zones over
a width of approximately 400 Eeet. This zone apparently
continues across alluvial cover to intersect the north trending
San Pedro vein.

In the Three Brothers shaft area, altered rock containing
sub-parallel fractures is approximately 300 feet wide. Through-
out the general area of the True Blue claim, the Three Brothers
shaft, and the San Pedro and Fox veins, the Uncle Sam tuff shows
sub-parallel and intersecting veining, the rock being pervasive-
ly though weakly altered over an area of approximately 400 feet
to 700 feet in width, and about 1,500 feet in length. 1In the
area of the Lowell claim, a vein zone which may be the extension
of the State of Maine vein, alters rock over a width of up to
200 feet, and a length of 300 or more feet. The Clipper and
Free Coinage claims are located on what the writer has termed
the "Clipper Zone". This zone consists of sub-parallel frac-
tures showing weak to strong hydrothermal alteration over a
width of 20 feet to about 200 feet, averaging approximately 89
feet wide in the center portion, and a length of at least 3,500
feet.

The width and intensity of mineralization of these veins
suggests greater volume and intensity of mineralization than
that present in the Tombstone Basin area, from which most of the
production of the mining district has come. Further, when it is
considered that these vein structures are underlain by reactive
limestone units which would have the effect of precipitating
metals and silica from ascending hydrothermal solutions, as well
as from decending supergene solutions, their apparent strength,
and we assume potential, is further emphasized. The best
targets for ore bodies, of course, would occur where hydrother-
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mal vein =zones intersect the chemically and structurally
reactive host rocks - the tightly folded lower Bisbee and upper
Paleozoic sediments. More details on these targets will follow
below.
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The silver veins cutting the Uncle Sam tuff appear to all
have a similar configuration. In all exposures within the
accessible State of Maine workings, the Brother Jonathan
workings, and Clipper and Merrimac zones, the veins appear to be
composed of a narrow, high grade ore shoot in the hanging wall,

immediately adjacent to, or sometimes within poorly altered
tuff, consisting of bromyrite along fractures, then a wide zone
(largely barren of silver, or, at best, low grade) of argillized
and sericitized rock containing abundant limonite after pyrite
and assumed other sulfides, and then a lower grade of silver as
bromyrite immediately adjacent to or within the poorly altered
Uncle Sam tuff in the footwall. During the writer's association
with the area, of about twelve years, it seemed incongruous that
the best silver mineralization appeared adjacent to the poorest
appearing rock adjacent to strong to intensely altered 1limonite
rich vein material which contained little or no silver. Indeed,
recent UNC Silver MAP tool work in the Charleston area showed
poorly altered wall rock adjacent to wide vein zones carried
more silver than did the strongly altered material itself.

The Hypothesis for Supergene Leaching

The current understanding of the genesis of the Tombstone
District, as part of a caldera feature, and the proper identifi-
cation of the Uncle Sam as a tuff rather than a porphyry sill,
and a review of the solubility of silver in the oxide environ-
ment has lead the writer to a hypothesis which appears to well
explain the geometry of the veins, as well as having important
impact on what the configuration of silver mineralizaticn at
depth might be. This hypothesis will be described in the
following discussion.

As explained in the discussion of the general geology, the
Tombstone District lies within and adjacent to the 72 million
year old Tombstone resurgent caldera. The main district lies
just outside of the caldera ring fracture (the Ajax fault) which
has been intruded by the Schefflin granodiorite. The State of
Maine mine area falls just within the caldera ring fracture.
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The Uncle Sam tuff was probably extruded as multiple nuee
ardentes before, and subsequent to, caldera collapse. Distal
portions of the tuff undoubtedly covered the terrain around the
caldera, including the main part of the district. Subsequent
erosion, however, has removed all of the tuff, except that which
lies within the caldera. Extrusive rhyolitic volcanics are a
prime source for halides (Vinogradou, 1959) which occur as fluid
inclusions entrapped within the extrusives.

After development of the resurgent caldera, culminating in
the accumulation of possibly as much as 1,000 feet of Uncle Sam
tuff within the State of Maine mine area, typical late stage
magmatism occurred. This included the intrusion of the
Schefflin Granodiorite into the caldera ring fracture shortly
after the caldera formation, and subsequent intrusion of the
62.6 + 2.8 m.y. old (Harald Drewes, 1985, pers. comm.) Extension
quartz monzonite. Intrusion of, first, andesite porphyry dikes
and subsequently rhyolite dikes, occurred in the State of Maine
area. Subsequent fracturing occurred sub-parallel to the frac-
tures occupied by the rhyolite dikes, and these fractures were
invaded by hydrothermal sclutions, which in their lower extreme-
ties probably tap a porphyry copper type environment, but in
their upper extremities, grade to mesothermal to possibly
epithermal 1lead, =zinc, silver, gold, and manganese veins
(sillitoe, 1973, p. 800 and 1984, p. 1287, 1291 & 1294). During
the mid-Tertiary orogeny, the Tombstone area was tilted, like
all the surrounding mountains, to the northeast. However, the
tilting and deformation was relatively moderate and resulted in
no substantial dislocation or destruction by erosion of the
mineral deposits, except their surface expressions. After
guiescence of the Laramide mineral activity, oxidation of the
veins, and erosion of the surrounding Uncle Sam tuff proceeded
up to the present time, resulting in the present topographic
expression. We know from experimental data (Lingren, 1938, p.
862 & Park & McDiramide, 1985, p. 465) that silver readily
dissolves in ferric sulfate solutions. Thus, as the Clipper,
State of Maine, and other veins in the area, which are composed
of up to 10 percent pyrite as well as galena, sphalerite and
tetrahedrite, began to weather and oxidize, the zinc, copper and
silver would go into solution, as would the lead and gold more
slowly, and move towards the water table where they would
encounter reducing conditions. Under reducing conditions at and
below the water table, copper would precipitate as chalcocite,
while silver would probably precipitate as argentite, stromy-
rite, and native silver. However, on the journey from their
original position in the sulfide minerals of galena (as blebs of
hessite?) and tetrahedrite to their position of future re-depo-
sition below the water table, those silver ions near the hanging
wall and the footwall =zones of the veins would encounter
halides, which are present as weathering products of the fresh
Uncle Sam volcanic wall rock. The continual decrepitation by
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weathering and mechanical destruction of inclusions within the
fresh Uncle Sam tuff provides a continuous supply of bromine,
iodine and <chlorine to react with the mobile silver in the
ferric sulfate solution. Of course when the silver ions encoun-
ter halides, they immediately form insoluble silver halides that
are precipitated in and immediately adjacent to the fresh Uncle
Sam tuff - the source of the halide ions. Since the solubility
cof the halides is 1in decreasing solubility order of chlorine-
bromine—-iodine, after substantial weathering, bromyrite is the
predominate halide left in the near surface enviornment.

As erosion progressed downwards through the blanket of
Uncle Sam tuff deposited in the current State of Maine mine
area, previously enriched zones of silver were exposed to oxida-
tion and sequentially were oxidized only to re-precipitate at a
lower 1level as a continuous oxidation and reduction front, pro-
ceeding ahead of the erosion surface; just as the chalcocite
blanket in porphyry copper deposits have been developed through
sequential stages of leaching precipitation, re-leaching,
re-preciitation, etc. Thus, most, if not all, of the silver
contained in the column of rock which was once present in the
now eroded veins above the current surface, has been precipitat-
ed at or below the permanent water table.

This scenario appears to adequately explain why in all the
wide vein zones within the State of Maine area (the State of
Maine vein, the Clipper vein zone, etc. etc.) there is always a
zone of "horn" (bromyrite or other halides) in the hanging wall
and in the footwall, but the center portion of the vein, though
strongly altered, is barren or relatively so. 1In all probabili-
ty, silver values were distributed evenly or relatively so
within the vein, but in the central portions where no halides
were available to precipitate silver, the silver migrated down
the dip of the vein to be precipitated in the reducing zone
below the permanent water table. The same mechanism was obser-—
ved by Lee (1967) at Charleston, as shown in his Fiqure 7A
(p.24), reproduced herein as Figure 33A.

We can therefore expect to always find an enriched zone on
the hanging and footwall sides of wide phyllic zones such as the
State of Maine and Clipper veins, which carried relatively
disseminated silver sulfides. For more narrow veins without a
wide zone of phyllic alteration and attendant pyrite, the supply
of halides from leaching of the surrounding fresh Uncle Sam tuff
may have been sufficient to have precipitated all silver as
silver halides. BRut in the wide vein zones, we can predict that
significant enrichment should be found below the water table,
much as a chalcocite blanket is typical beneath leached porphyry
copper zones. Further, we can expect that most, if not all, of
the silver from the vein material which is now completely eroded
away will be located within the enrichment zone.
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Using this hypothesis, we can predict and anticipate other
conditions which will be helpful in maintaining accurate ore
contrcl. For example, since silver 1ions probably migrated into
poorly altered or wunaltered rock where they were precipitated
along micro fractures by halides in the fresh rock, it will not
be perplexing to find silver of economic proportions in what
appears to be uninteresting rock adjacent to veins. Further,
crushing and screening of such silver bearing rock, will
probably yield silver in the fine fractions and an oversized
product with little or no silver content. Also, where the veins
flatten in dip, perculation of halide bearing surface water into
a greater thickness of the vein hanging wall in the flattened
part of the veins will precipitate additional silver yielding
hot spots of more voluminous silver halide mineralization. This
is exemplified in the State of Maine mine between the 3rd and
4th levels, where the vein flattens. 1In fact, any hydrologic
traps 1in the plane of the vein, which would tend to channel
surface originated waters carrying higher than normal volumes of
halides into the vein, would tend to precipitate a larger volume
of silver halides. Thus, careful mapping and structural
contouring along the vein surface could be used as ore guides to
silver halide mineralization within the oxide portion of the
veins. Recognition of the genesis of these halide ore bodies
and attention to the factors which might cause their formation
may be an important ore guide in profitable exploitation and ore
control in surface and underground mining operations within the
State of Maine area.

Gold, though substantially less soluble than silver, may
also be solubilized in some portions of the typical State of
Maine vein environment. Lingren (p. 858) states that where the
manganese content is high (as in the Merrimac #2 pit area and
along the San Pedro and Fox veins), it may be possible to carry
gold downward to be precipitated below the water table. Since,
except where noted, the MnO2 content of the State of Maine area
veins is relatively low, we might expect gold to be left sub-
stantially untouched. Interestingly, however, the gold content
in the State of Maine vein in the various levels, indicated by
the 1915 Phelps Dodge assays (Figure 36), is relatively uniform.
Since a substantial column of rock (possibly as much as 1,000
feet), has been eroded from above the current surface, we might
question what has become of the contained gold. If it were
simply mechanically enriched by the dissolution and erosion and
removal of lighter and less inert vein and rock constituents, it
would be expected to find rich pockets of native gold at or near
the surface within the State of Maine area veins. Since no such
accumulation has ever been found, it is concluded that either
(1) there was not much vein removed from over the current
erosion surface, or (2) the vein material carried essentially no
gold, or (3) the gold was solublized and has migrated to the
permanent water table where it has been precipitated. To the
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writer, it seems like alternative #3 is more likely. It is also
worthy of note that where supergene halides from weathering of
the fresh Uncle Sam are encountered, an environment of gold
solubility would be present since gold is soluble in halides as
adverse to silver, which is insoluble. Thus, within the halide
zone, we might find silver halides, but gold would be solublized
and removed. No data has been collected within the State of
Maine area to test this hypothesis, but because of its impor-
tance in mining operations, evidence for or against should be
developed in the course of mining.

Bisbee group sediments lie at shallow depth beneath the
Uncle Sam tuff and the current erosion surface (Cross Section,
Figure 30). Thus, there is a geochemical layer cake in which
supergene enrichment will react differently, depending on the
chemistry of encountered rock units and whether they are
encountered above or below the oxidation zone. The different
potential rock types encountered above or below the oxidation
zone create a relatively large number of environments, all of
which would react somewhat differently in precipitating super-
gene solutions. For example, if the Clipper vein were to
encounter the water table while the vein was still in the Uncle
Sam tuff, then supergene solutions would probably precipitate
copper and silver (and possibly gold) as chalcocite, argentite,
stromeyerite, native gold and possibly native silver, as well as
ruby silvers, depending on the content of arsenic and antimony.
If, however, the vein intersects the Blue Limestone, the Glance
Conglomerate or the Naco Limestone while still above the perma-
nent water table, the ferric sulfate solutions mobilizing
copper, silver, zinc and lead (and MnO2 mobilizing gold?) would
pobably be neutralized by reacting with the calcium carbonate of
the limestone to precipitate copper carbonates, native silver,
silver chlorides, smithsonite, and native gold. If Bisbee red
beds were intersected prior to the interception of the water
table, and no significant limestone beds were present, an oxide
environment similar to that in the Uncle Sam tuff would be main-
tained, assuming a low lime (calcium carbonate) content. If a
pre-tuff erosion surface with coarse clastic material is
encountered, the vein may splay out along this more porous zone,
possibly developing a significantly wider ore 2zone at this
point. If this erosion surface should contain pebbles or
cobbles of carbonate material, then selective replacement as
well as supergene enrichment in these cobbles could be present.
If limestone units are intersected by the vein below the current
water table, then secondary sulfide deposition would occur in a
manner similar to that if the vein remained in the Uncle Sam
tuff immediately below the water table. However, the enrichment
zone may be compressed by the neutralizing character of the
surrounding limestone wall rock.
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Obviously, a relatively large number of permutations of
environments and resulting mineral deposition may be present in
the State of Maine area. The geologic exploration staff must be
familiar with, and able to interpret and evaluate the various
possibilities in order to comprehend the drill data and to make

geologic and economic projections.
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Potential for Enriched Silver Ore Bodies at the Uncle Sam Tuff -

Because of the layer cake nature of the geolegic environ-
ment within the State of Maine area, we must be alert to the
various environments of potential ore deposition, and how the
chemistry and structure of this 1layer cake will effect the
position and geometry of potential ore bodies. Failure to
understand these multiple environments for ore deposition will
result in a lowered, if not completely lacking, success ratio.
In the previous section, the writer has discussed the hypogene
and subsequent supergene environment of mesothermal veins within
the Uncle Sam tuff. In this section, observations will be made
concerning the hypogene and perhaps supergene environment of
these same veins within folded sediments of the Bisbee and
various subsequent Paleozoic formations.

Fold Structures Within the Sediments

——— — ——— T ——— ———_— S+ - — — — = —— " f—— — — S S

We know from previous mining activity in the main part of
the district (Butler, Wilson, et al., Bulletin 143, 1938), and
in the surrounding area (Galully, James, 1951 & Drewes, Harald,
1980) , that tectonic forces have resulted in the thrust faulting
and folding of the Bisbee sediments and underlying Paleozoic
formations. In the main part of the district, the axial planes
of drag folds along northwest trending anticlines and synclines,
when intersected by the northeast trending veins, formed saddle
reef type replacement zones of bonanza dgrade silver deposits.
Further, these ore bodies appear to have continuity along the
strike of the axial planes outwards from the vein conduits.
Since these folds are apparently regional in nature, it is
logical to conclude that the same types of drag folds would form
similar saddle reef type bonanza ore bodies where the Clipper,
State of Maine and other veins of the State of Maine area inter-
sect these features at depth. Geologic mapping by the writer
has confirmed that one such isoclinal fold exists in the expo-
sure of sediments north of the Uncle Sam shaft. Thus, the same
type of mineralization can be expected in the State of Maine
area that formed the high grade bonanzas along the various rolls
(saddle reefs) in the main district, such as the Visina roll,
the Toughnut, the Silver Thread and others. The geologic task
is how to predict in three dimensional space not only where
these folds in the sediments might occur (and in which horizons
- i.e., the Glance Conglomerate ((the Novaculite)), the Blue
Limestone, the Twelve Foot or Six Foot Limestone, or the Naco
Formation), and where the veins or vein intersection zones may
intersect these favorable structures. Obviously, this is a very
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complex three dimensional problem, which is not amenable to easy
solutions. However, by ardent, thorough geologic work,
including the careful structural, geologic, mineralogic, and
geochemical logging of exploration holes, this three dimensional
geologic ore puzzle can probably be solved with commensurate
economic rewards. Individual ore bodies within the main part of
the district were of exceptional grade yielding, at current
prices, several millions of dollars of ore, grading over $1,000
per ton. Thus, the writer feels that the reward is probably
worth the difficulties of the search.

In addition to the chemical, structural traps offered by
drag folds and saddle reefs in lime beds within the Bisbee
group, there are some additional targets which should not be
overlcoked.

Karst Targets

Whenever there are any subaerial erosion surfaces developed
on limestone bedrock, there is potential for development of
karst topography - that is the development of caves or caverns
in the limestone. When these karst (cavern) topography lime-
stones are subsequently covered and then subject to hydrothermal
mineralization, the caverns or karsts form ideal targets for the
localization of hydrothermal solutions, and deposition of
massive sulfide deposits. This mineral deposition in karsts is
a possible origin of the Tri-State lead-zinc deposits, though
the source of mineralizing solutions is open to much debate.
However, in the Leadville Mining District of Colorado, the
environment appears to be similar, if not equivalent to that at
Tombstone (oral communication Roland C. McEldowney, September,
1985). Here the Leadville Limestone, which has karst develop-
ment on its erosion surface with overlying formations, has been
cut by a caldera with subsequent lead-zinc-silver mineraliza-
tion. Where the veins have intersected caverns in the Leadville
Limestone, massive deposition of silver bearing galena with
subordinate zinc and copper has resulted. These exceedingly
large and rich ore bodies are currently exploited by the ASARCO-
Newmont joint venture - the Black Cloud Mine.

Prior to the deposition of the Bisbee Formation, the Naco
Formation was exposed to sub-aerial erosion and potential
development of karst topography. During the Cretaceous, it was
subsequently covered by the Glance Conglomerate and other units
of the Bisbee Formation. During the development of the
Tombstone vein system, if karsts were indeed present in the Naco
Limestone, they may have well been invaded by the veins, and
massive lead-silver-zinc deposition may have occured. In fact,
some of the ore bodies in the main part of the district within
the Naco Limestone may be such karst replacement zones.
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If such an environment was present in the Naco Formation,
then these karst replacements should be considered potential

targets 1in any deep exploration work within the State of Maine
mine area.

Since the northeast fracture direction appears to have been
the prevalent one since the Precambrian, such karsts may have
been aligned along the same northeasterly trend, as have been
occupied by the later Laramide silver—lead-zinc-gold veins,
which are the subject of the current exploration.

In addition to the Naco Formation, the question remains
were there other karst developments lower in the Paleozoic lime-
stone sequence? Any where there was a hiatus in Paleozoic
limestone deposition and where that limestone was subject to
sub—-aerial erosion, there was potential for karst development.

An examination of the geologic column (AAPG, 1967) suggests that
the Escabrosa limestone (equivalent to the Leadville limestone)
underwent a period of sub-aerial erosion as did the Devonian-
Martin Limestone. Thus, potential for very deep karst targets
in these horizons would be a possibility, as would replacement
porphyry copper mineralization, particularly in the Martin,
which was very productive at Bisbee.
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Possible Changes in Alteration and Mineralization With Depth

The writer has previously described the Tombstone District
as being the surface expression of multiple nested porphyry
copper systems. Thus, as exploration proceeds more deeply below
the State of Maine Mine area, mineralization should grade down-
wards into a more copper rich and 1less lead-zinc-silver rich

environment, until true porphyry copper mineralization might be
encountered at an unknown depth. Increasing grade of contact

metamorphic calcsilicate minerals would be expected as would an
increasing copper to zinc and lead ratio. Molybdenum might also
be expected to increase, and it is conceivable that the rhyolite
dikes exposed at the current surface might expand into or be
rooted into a granitic pluton, the Extension quartz monzonite or
its equivalent. Such a gradation was reported by Ransome in
1914, in the main part of the district, where he mapped complete
silicification and calcsilicate alteration on the six hundred
foot level of the Pump Shaft workings (Ransome, personal field
note summaries, 1914). Further, in Section 36, at the Robbers
Roost breccia pipe, drill holes to a 5,000 foot depth by ASARCO
in the early 1970's, intersected typical porphyry copper altera-
tion, including disseminated chalcopyrite, secondary K-spar, and
purple anhydrite. Such a deep seated porphyry copper target,
should it lie below the Tombstone Silver Mines, Inc. property at
the State of Maine Mine, is not economically attractive with the
currently poor state of the copper industry in the United
States. However fluctuating copper prices are the rule, not the
exception, and a decade or two in the future may see high
copper/moly prices, which would make this an attractive target.
Since the size of such a potential porphyry could be substan-
tial, though probably very deep, the economic potential in the
future could be significant.
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Potential of the State of Maine Area Compared With Known

In the evaluation of any mineral deposit, without extensive
drilling, the geologist must rely on comparisons with known
deposits in similar geologic environments. Thus, the geologic
model is the primary tool in comparing a potential exploration
target to determine whether the costly exploration program might
be rewarded sufficiently to Jjustify itself. Other silver
deposits geologically comparable to the State of Maine area
include the following:

The Constancia Mine, Chanarcillo, Chile
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The Constancia Mine, Chanarcillo Chile (see Figure 20-4,
(Park & McDieramid, 1975, p. 489, Figure 39, this report), which
is hosted by intercalated Cretaceous limestone and tuff, had a
zone of supergene enrichment that was a minimum of 130 feet
thick to a maximum 500 feet thick below the water table. It
produced an approximate total of 100 million ounces of silver,
33 million ounces produced between 1860 and 1885. The produc-
tion averaged 100 to 240 ounces of silver per ton in the
supergene enriched =zone. Because of its isolation, only the
highest grade material was mined and shipped. Almost all
production was from the limestone wunits. "In places the
oxidized (silver) ores cropped out, but elsewhere they were
overlain by tuff" (Park & McDiramid, p. 490).

Because none of the underlying 1limy sedimentary rocks
within the State of Maine mine area have been penetrated by
either drill holes or mine workings beneath the water table, we
could conceivably intersect bonanza type silver mineralization
similar to that located at Chanarcillo.

The E1 Potosi Mine, Santa Eulalia, Hildalgo, Mexico
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At the El Potosi Mine, andesite and dacite flows and flow
breccias overlie Cretaceous limestone. Veins form mantos,
chimneys and irregular replacements in Cretaceous limestones,
which are folded into a gentle anticline along which ore bodies
are concentrated. This environment is quite similar to the main
part of the Tombstone District, and similar to that for which we
projected below the State of Maine area. Apparently both low and
high temperature environments are present at the El Potosi mine,
as indicated by the presence of garnet and other calcsilicates.
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Negro
Limestone

Cross section through the Constancia
mine, Chainarcillo, Chile, showing the
concentration of ore in limestones
and the extensions of ore parallel to
the bedding. (From Whitehead,

1919, Fig. 2.)

Azul imestone
0 50 100
) Meters
Figure 40A

Cross section of
part of the ore bodies of the Po-
tosi mine, Santa Eulalia, Mexico.
showing mantos and pipes in
limestone (white). The ore is
shaded. (From Walker, U.S. Bur.
Mines.)

e dike

Scale, meters

Figure 40B

Figure 40 A & B
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There is garnet and calcsilicate alteration at Tombstone, so
here again the environment is similar. The production at the El
Potosi mine has been $600 million since 1703, in silver, 1lead
and zinc. This production figure does not represent the current
price of silver, but probably silver at $1 or less and similarly
low prices for lead and zinc. If we could extrapolate that
price to the current price of silver at say $10 per ounce, then
the mine may have produced as much as $6 billion in silver.

The Tintic Standard Mine, East Tintic District, Utah
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The Tintic Standard Mine is overlain by rhyolite, and the
ore is deposited in eugeosynclinal Paleozoics along a synclinal
axis, accompanied by much faulting. Major thrust faults have
been mapped, which have lead to the discovery of blind ore
deposits. Careful geologic and geochemical mapping of the
alteration of the surface volcanics lead to the discovery of the
Bergin Mine, a blind ore deposit within the same area, in the
1950's. The district has produced silver, lead, zinc, copper
and gold mineralization amounting to about $425 million to 1952.
These figures do not include any production from the Bergin Mine
operated by Kennecott Copper Corp. Further, the values were all
at low metal prices in relation to today's prices - gold in the
range of $20 to $35 per ounce and silver in the range of $.50
per ounce. The geologic environment, both in host rocks and
cverlying volcanics, is very similar to the State of Maine area.

The Main Part of the Tombstone District
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As a close to this section on comments on the mineral
potential of the State of Maine area, a comparison to the main
part of the district is worthwhile. 1In size, they are very
similar. Most production has come from a block approximately
6,000 feet square in the main part of the district, where as 1in
the State of Maine area, the greatest intensity of mineraliza-
tion appears to occupy a block 5,000 feet X 6,000 feet. Perhaps
the best comparison might be the area of vein mineralization -
that is, length of vein X average width between the two. Since
we know, with some degree of accuracy, the production from the
main part of the district between 1879 and 1937 (Figure 21),
comparing the area of the veins in the two areas and multiplying
the vein factor in the State of Maine area X the production in
the main district, should give us an estimate of the potential
for the State of Maine area. This is shown in the table on the
following page:
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GENERALIZED CROSS SECTION
THROUGH
TINTIC STANDARD MINE
LOOKING NORTHWEST
o 1000 2000 3000 1.
St S——

» Tintic

C e

Altered Rayolite
(pyritic elteration) -

T 120 teval

1450 level

1570 tevel

" Tintic .

1000 ftevel

Generalized cross section through Tintic Standard mine looking northwest.

Figure 41
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PRODUCTION POTENTIAL
STATE OF MAINE AREA vs. THE MAIN TOMBSTONE DISTRICT

East edge of Section 16 to W edge of Eastern edge of the Contention — Silver
the True Blue claim & N end of the thread W to the Scheiffelin Granodio—
Free Coinage vein to S end of the rite & from the Vizina shaft to the

Clipper vein Prompter fault

PHYSICAL PHYSICAL

SIZE: 6,000' X 5,000' SIZE: 6,000' X 6,000'

TOTAL TOTAL

VEIN VEIN

LENGTH : 29,000'" LENGTH : 63,000'

TOTAL TOTAL

AVERAGE AVERAGE

VEIN VEIN

WIDTH: 28" WIDTH: 5-15' (not clearly reported)

TOTAL 338,000 oz. Ag TOTAL 33,468,647 oz. Ag

PRODUCTION: 787 o0z. Au PRODUCTION: 257,785 o0z. Au

Using vein (fissure) length X width of the main district veins vs. the same for

8 ;

Area of vein (fissures) for main dis

the ate of Maine area to calculate pote

Area of vein (fissures) for SOM area

812,000 State of Maine sq. ft.
630,000 Main district sq. ft.
34 million o0z. Ag produced X

258 thousand oz. Au produced X

ntial for the State of Maine area;

63,000"
X 10!

630,000
29,000'
X' 28"

in Length
average width

Il

trict

sq. ft.

in lLength
average width

812,000 sq. ft.

of the main district is the
State of Maine area potential

43 million oz. Aa
for the State of Ma

=1.28%

1.29% = potential

ine area

1.29% = 333 thousand oz. Au potential

for the State of Maine area

Figure 42
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When compared in this way, it appears that because the State of
Maine veins seem to have a greater average width even though the
length so far identified is not as great as the main district,
the total production in the State of Maine area might be larger
than that in the main part of the district. Since production in
the district ceased because of lowered silver prices rather than
exhaustion of ore (Figure 18), it is quite likely that the main
part of the district is far from exhausted, suggesting the
potential for the State of Maine area is greater also.

The only difference the writer can discern on concluding
this study between the two areas, is that within the State of
Maine alteration zone, the strongest parts of the veins are con-
tained within the non-reactive Uncle Sam tuff, which chemically
allows the 1leaching of silver and gold values out of the
surface, to be precipitated below the water table, out of site,
and where they were beyond the reach of miners in the 1880's.
In the main part of the district, reactive limestone neutralized
supergene solutions, resulting in bonanza grade precious metal
ore bodies now exposed at or near the surface.

Using a price of $10 silver and $400 gold, estimated poten-
tial dollar value of precious metals in the State of Maine area
appears to be $563 million.
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EXPLORATION PROPOSAL
Phase I

I. General

A. Geologic, structural and alteration mapping

1. 1" = 50" on color aerial photography matched to
topography NE1/4, Section 16

a. Photo enlargements of 200 scale topo map § 200
b. Color photo enlargements 300

c. 10 days geotugic mapping and sampling @
- $250/day, + $15 FTL, + %10 vehicle, +

$20 ATV, x 10, + $135 mobe and demobe =

$265/day x 10 + $135 = 3,085

TIME: Consulting geolegist 10 days

2. 1" = 200' on color photo base matched to the
1" = 200' Topography base map on remainder of
lease area (map area) including all of Sectian
16, Horne Llease ground, etc.

a. U.S.G.S. topo enlargement for areas not
- covered by 200 scale map $ 200

| b. Color photo mosaics to cover area and
200 scale topo matched to color air photos 1,000

c. Geologic mapping and sampling:

1). 30 days @ $295/da¥ (incl. FTL) 8,850
2). 6 trips mobe/demobe to Tucson x $135 810

TIME: Consulting geolegist 30 days

M 3. Sampling for above — R. C. geochem for Cu, Pb,
Zn, Mo, Ag, Au, & Hg

a. Sampler — $7/hour or $56/day x 40 days $ 2,240
b. Electric sampling hammer & equipment 1,700

c. Assays — assume 40/day x 40 days or 1,600
samples, assayinﬁ for Cu, Pb n, Mo, Au,
& A? assume in—house cost of $10/ea. run
by TSM Lab (w/registered assayer) 16,000

d. Hg soil vapor analysis by Jerome Instru-
ment Co. Gold Film Mercury Detector @
$3.25/sample 5,200

4. CAD reduction and plotting of data, cross
section, etc._ 40 da*s by ?eolog1st/cad
ogerator @ $15/hr + $5/hr for computer =
$160/ day x 40 days $ 6,400

TIME: Geologist/cad operator 40 days

o TOTAL A

$ 3,585

$ 10,860

$ 25,140

$ 45,985
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C.

Accumulation, organization and computerized data
base desi?n and entry of all existing information.
This should include all previous assay information
and its map location, reports, correspondence,
drill holes and corresgonding logs, propert¥
information, etc. Further, the computer data base
will be designed for data retrieval of all
information acquired in the Tombstone Mining
District in the future.

1. Accumulation and organization by geologist/
CAD operator — 10 days x 8 hrs x %15/hr

TIME: Geologist/CAD cperator 10 days

24 Design of computer data base and entry of
all data — 30 days x 8 hrs x $15/hr
Computer @ $5/hour

TIME: Database consultant 30 days

3. Two copies og

L data,
pages x 2 X

al estimated 5,000
.15/copy

Core board construction

1. Existing holes — for coarse fractions, fine
fractions and pannped fractions only where ore
values occur. Estimated 4 hrs/100' hole x
$7/hr = $28 + $10/board = $38 x 170 holes

TIME: Sampler 85 days or 17 weeks

Re-log and computer print lLog of all available
drill holes.

1. Oxy Min holes

2. Santa Fe holes

3. Austral 0Oil holes

4, Joe Graves supervised TSM holes

Sampler — estimate 14 days @ $7/hr x 8 hrs to move
core and cuttings to State of Maine core building
and rebox and organize core

Consultin geotogist estimated 15 days @ $275/day
{incl, FTE) + $270 mobe & demobe = $4,125 + $270

Computer and software @ $5/hour

TIME: Sampler 14 days

Consulting geologist 15 days

$ 1,200
$ 1,200

$ 3,600

1200
$ 4,800

$ 1,500
$ 1,500

TOTALB  § 7,500

$ 6,460
——————— $ 6,460
TOTALC  § 6,460
$ 784
4,395
500
T $ 5,679
TOTALD $ 5,679
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Consutting geologist time to analyze,

reduce an
time @ $250/day x 40 days.

This will include some geologic supervision of
drill holes in II and interpretation of results.
The logging will have to be additional work.

TIME: Consulting geologist 40 days

Summary
TOTAL "A" $45,985
TOTAL "B" § 7,500
TOTAL "C" §$ 6,460
TOTAL "D" § 5,679
TOTAL "E" $10,000
TOTAL I  $75,624

Time to complete — 75 days

or 15 weeks

or 3.35 months

interpret,
prepare report on above — all office

TOTAL E
TOTAL I.

$ 10,000

$ 10,000

$ 74,440
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EXPLORATION PROPOSAL
Phase II

II. Drilling program to test for ore grade mineralization
along strike Llength of the Clipper vein

A.

Clipper Vein — length exposed approximately 2,000',
approximate average width of 75'. Objective to

drill out 2 million tons of mixed high_and Low grade
material, open pitable to a depth of™180".

The average grade that might be expected in the
veins would be equivalent to the P el$g1godge assays,

of State of Maine Llevels 1 and 2, in

, showing

an avera?e grade of 1.98 oz. Ag and 0.017 oz. Au.

If 10% o

total tonnage will average 5 oz. which can

be selectively mined, then there will be 1,800,000
tons averaging 1.644 oz. Ag/ton and 0.017 oz. Au/ton.

14

The Clipper will be drilled at 200 ' intervals
1n1t1aLL§, us1ng the 5 hole pattern depicted in
Figure 43. If the 200' station_spacing_shows
encouraging results, drilling will continue with
intermediate station spacing so_ that a 100"
station sgacin will result. This pattern will
require 710' of air track drilling per station.
It is designed to test continuity of ore and to:

a. Show Leaching and/or enrichment patterns
with depth.

b. Determine with some accuracy the dip of
the vein to a depth of 45' for the
hanging wall and 120' to 180' for the
foot wall.

c. Test sediments below the Uncle Sam Tuff,
if the tuff is penetrated.

d. Test for presence of an enriched silver
sulfide blanket within open pitable depths.

Drilling cost - $2/fcot x 710' = $1,420/
station x 20 stations = $ 28,400

TIME: 2 da¥s per station and one day moving
and unexpected delay. Therefore, 2.5 days
ger station x 20 stations = 50 days divided
y 5 days/week = 10 weeks

Samples should be taken at 5' intervals from
which core boards should be constructed. Also
samples should be assayed for Au Pb, Zn,

A
Cu and Mo, at Least initially. Thegﬁurpose of
these assays is to:

a. Conduct trace element studies that will
help in understanding the development
(ﬂaragenesis] of the vein and predict
where higher grade ore might be found.

1). Lead, zinc, copper — a guide to
where silver might have been before
oxidation and Lleaching.

$ 28,400
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WASTEIORE RATID CALCULATIONS

CLIPPER VEIN

258’

173

77’

To 120 ft:

.5 x 173 x 120 x 2000 / 13
1,596,823 tons
68 x 133 x 2000 / 13

1,391,385 tons
Waste:0re ratio = 1,?554923 / 1,391,385

Vaste

Ore

nunn

To 180 ft:

.5 x 258 x 180 x 2000 / 13
3,572,307 tons
1,321,385 + 700,923

2,082,308 tons
Viaste:Cre ratio = ?,?72 307 / 2,052,308

114

Waste

Cre

SCALE 1 In. =

Pre-split

Footwall

OI

01

40 f+.




SCHEMATIC OF DRILL PLAN

ON CLIPPER VEIN

CLIPPER VEIN

INTERSPACED HOLES

These will be spaced at 20 ft Intervals

along the vein. First they should be leap
frogged and spcaced at 40 Ft intervals,
lepending on unifckmity in grade, the

Uiidnatlon Length Maximum Lopth
In voin (rert)
! NG 1007 31
3 T A 200° 173°
“Joden 1590° 1157
-60 deg 225’ 123°
675
/
/
/
/
4
7
/
/
/
/
/
/

Terval Tan e C4t down selectively.

Thez holes should ke drilled in the

17

SCALE

> Wry =

INITIAL DRILL SZQuiZild

lst 25 deg. angle hoig,

lst 60 deg. angle hole.
vertical hole,

45 deg. hole.
2nd 25 deg angel hole.

INITIAL

TOTAL DRILL FDOTAGE

1 100
2 150
3 200
4 135
5 125

710




2). Since these elements occurred with
silver before it was leached
1ncreas1ng trace element content
with depth might indicate approaching
better silver grades.

b. To determine whether cyanicides (copper,
zinc, lead) will cause a significant
getg%turg1cal reagent consumption with

epth.

Cost will be $10/sample interval x 710'/5!
sample intervals = 142 x $10 = $1,420 x 20
drill stations $ 28,400

TIME: Same as drilling program (10 weeks)

Core board construction — core boards (cutting
boards) should be constructed of all holes.
Scale will be 1" = 10', coarse and unpanned
material will be posted for all intervals.
Panned material will be posted for ore
intervals.

Assume 4 samples/hour @ $7/hour x 142 samples/
station x 20 dill stations = 2,840 samples
divided by 4/hour = 710 hours x $7/hour $ 4,970

TIME: Sampler — 89 man days — thus need 2
samplers for 45 days or 9 weeks

Geologic Llogging and correlation of drill

holes — estimated_ 2 hours/board and 140'/

board (28 samgles] - 100 boards x 2 hours

@ $34.88 (incl. FTL) [assumes logs plotted

with computer program} $ 6,876

Computer @ $5/hour x 200 1,000
Consulting Geologist 200 hrs/40 hr/wk = 5 weeks

Ore calculation report and recommendations

a. Computer reduction and calculation’
(by cross—section method) 1/2 dag/
station (4 hours) x $20/hour x 2
drill stations $ 1,600

TIME: Geologist & CAD station 80 hours
or two weeks

b. Consult geologist interpretation
4 hours/station x_ 20 stations x
$34.28 (incl. FTL) 2,750

Consulting Geologist 80 hrs/40 hrs/wk =
2 weeks

c. Regort and recommendations — 5 days @
$250/ day 1,250

$ 28,400
$ 4,970
$ 7,876
$ 5,600

Page 124



6. General supervision of drilling, sampling,
y

ore reserve calculation, etc. senior
geologist
Consulting geolegist 80 hours x $36.88/hr. $ 2,950

TIME: Consulting geologist — 2 weeks
¢ 2,950

e e e e e e e

TOTAL A $ 78,196

TOTAL II. §$ 78,19
SUMMARY

Total drill footage = 20 stations @ 710'/station = 14,200'

Average cost per foot for entire program = $78,196
———— = $5.51/fcot

14,200

Cost of Phase I $ 75,624 - 15 weeks
Cost of Phase II $ 78,196 - 10 weeks

$153,820 25 weeks — 4.33 wks/month = 5.8 months
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III.

EXPLORATION PROPOSAL
Phase III - Alternative A

Development Drilling

Phase III will consist of detailed drilling along the
Clipper vein at 20' intervals.
can be done: A. will be the same way Phase 1
at a cost of $5.51/foot. B. will be done b{ 1
UNC Silver MAP toc probe the holes. No samples wi be
taken, and thus, no geologic logging, coreboards, etc.
will be done, and the cost will be $2.10 per foot

I was done,
usin?lthe

Secondary driLLinE.along the Clipper vein, drilling
holes ——=—— [see Figure ™43). Total dr1lL1n§ per
station is 675'. Sam?Les taken as in Phase II, at an
average cost of $5.51/fcot drilled.

1. First round — holes spaced 40' from the holes
with the most erratic values drilled in Phase 1

20 stations x 675'/station = 13,500 feet x
$5.51/foot =

TIME:

2.5 daﬁs per station = 50 days ar
s

10 wee

2. Second round of holes spaced 20 feet from
the most erratic holes from round 1.

20 stations x 675'/station x $5.51/foot

10 weeks

3. Third round holes will be placed 20' from
the most erratic holes in the 2nd round

TIME:

Time:

10 weeks

4. Fourth round holes will be centered in the
remaining 40' intervals lLeft after Round 3.
This final round will complete a 20' drill
station _spacing along the 2,000' foot Length
of the Clipper vein.

TIME: 10 weeks or

TOTAL TIME: 40 weeks or 9.24 months

Summary of III. A.

Total footage drilled is 54,000' over 80 stations with 5

holes each

or a total of 400 holes and 10,800 five foot

assay intervals.
TIME:
NOTE:

40 weeks or 9.24 months

If values are found to be very uniform, the station

There_are two ways this

L.

$ 74,385

$ 74,385

$ 74,385

$ 74,385

TCTAL A

SEacing can be increased lowering the total cost to drill out
t

e mineral zone.

$ 74,385

$ 74,385

$ 74,385

$297,540

Page 126



Note:

Phase III - Alternative B

Development Drilling

Secondary drilling along the Clipper vein, drilling
hole 4 from_the typical drill station described in
Figure 43. Total drilling per station is 675 feet.
However, no drill cuttings will be collected, thus
increasing drill penetration rate & no core boards
and no geologic LoEging. When completed, each hole
will be probed with the UNC Silver MAP.
Re—calculating the average cost per foot from Phase
IT if the above procedure is used, follows:

1. A, 1,

1. Drilling — no slowing for samgLes and no need
for an assistant — assume cost of $1/foot $ 13,500

$ 13,500
2. Assays for silver only with UNC Silver MAP,
[us1n% UNC Silver MAP promotional data of
a dai cost of $287/day or $1,500 divided
bg 2,500') = $0.60/foot surveyed x
13,500 feet = $ 8,100
$ 8,100
Core board construction — none
Geologic Logging — none
Ore calculation report and recommendations 5,600
$ 5,600
6. General supervision 1/2 1,500
¢ 1,500
$ 29,820
7. Cost per foot = $28,700 divided by 13,500"' =
$2.13/foot
(1) First round drilling as in III, A, 1.
20 stations x 675' = 13,500 x $2.18/fcot $ 28,700
TIME: 1.5 days/station x 20 = 30 days
divided by 5 days/week = 6 weeks
(2) Second round of drilling as In III. A. 2. 28,700
TIME: 6 weeks
(3) Thid round of drilling as in III. A. 3. 28,700
TIME: € weeks
(4) Fourth round of drilling as in III. A. 4. 28,700
TIME: € weeks
$114,800
TOTAL TIME = 24 weeks or 5.5 months - e
TOTAL B 143,500
) If values are found to be very uniform, the station gpacing can be
increased, lowering the total cost to drill out the mineralized zone.
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Recommendations for Phase III - sufficient detail on ?eolo ay,
alteration, trace elements, dip of the vein, and metallurgical

character will have been acqu1red by the end of Phase II S0
that further sampling as in III. A."will be overkil
recommend III. B. using the Silver MAP to save money and time.

C. Metallurgical testing

1. Fifty pound column (bucket]) tests from drill
cuttings

a. Determine solubility of p.m.

b. Cyanide consumption related to oxide
Cu, Zn & Pb

c. Lime consumption $ 5,000

2. Test pitting_(trench) cost and metallurgical
testing on mine run samples

a. Trenches to get samples from 40' depth
everﬁ 500" or 4 trenches
$5,000/trench x 4 = 20,000

1. Screen tests
2. Agglomeration tests

3. Bucket tests 10,000
b. Small pilot tests — 100 tons each

1. 100 ton test Lleaches
a. 4 low grade mine run 2,500

b. 4 high grade agglomerated 2,500

$ 40,000

TOTAL C $ 40,000

Summary Total_ Recommended Cost
Phase I, II, III-B, III-C
Phase I (15 weeks) 74,440
Phase II (10 weeks) 78,1
Phase III-A 312,968 $336,136

Phase III-B (24 weeks) 143,500
Phase III-C [ € weeks) 40,000

55 weeks)
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Iv.

EXPLORATION PROPOSAL
Phase IV

Introduction

Phase IV drilling exploration of other veins on the
Tombstone Silver Mines, Inc. propertg. As measured by
geologic mapping to date, there are 29,000 feet of
unexplored or EartiaLLy explored silver bearing veins on
the Tombstone Silver Mines, Inc. property. It should be
noted that with three days of aeolqg1c mapping on a new
color air photo base at = 50', it was possible to
identify approximately 3,000' of previously unrecognized
vein structures. Thus, additional detailed mappin?
proposed in Phase I may identify additiocnal vein length.

A. Identification of and calculation of average vein
width on the Tombstone Silver Mines, Inc. property.

1. May vein L ]
a. 700' x 50' = 35,000
2. Trailer vein system
a. Trailer Middle 1,100' x 20' = 22,000
b. Trailer West 300' x 20' = 6,000
c. Trailer East 500' x 30' = 15,000
3. State of Maine
a. 4,000' x 50' = 200,000

4, Merrimac veins

1. From Brother Jonathan to 700' north of
Merrimac #1 pit

2,000' x 20' = 40,000
2. Merrimac—Free Coinage
1,300' x 50' = 65,000
3. Free Coinage W. vein
1,100' x 20' = 22,000
5. Brother Jonathan vein
1,000' x 20' = 20,000
6. Triple X vein 1,000' x 25' = 25,000
7. Lowell vein 1,000' x 20' = 20,000
8. Gold Bug vein 500' x 200' = 100,000
9. San Pedro veins
a. San Pedro 1,800' x 30' = 54,000
b. § Ped
an Pedro SPLAYS gngr x 500 = 45,000
10. Fox Wash veins
a. 513,500 E to 514,000 E
1,000' x 50' = 50,000
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COMPUTER CALCULATIONS OF VEIN AREAS

Central Portion of the NW 1/4 of Section 16
State of Maine Area

(see measured veins — geologic map, Figure 29)
Area Length Width
Vein (square feet) (feet) (feet)
May 76,821 842 91
Clipper 107,284 1,205 89
Crane West 2,618 130 20
Crane East 10,166 325 31
Clipper West 10,636 215 50
Connection of Clipper 9,270 178 52
with Clipper West
Clipper Blob 8,764 162 54
Trailer West 9,382 493 19
Trailer Mid 10,816 5789 19
Trailer East 25,237 636 40
TOTALS 270,995 sq ft 4,765 ft 57 ft

Indicated tonnage, not including the Clipper vein, based on
rock density of 13 cubit feet per ton.

For each 13 feet of depth, 1 ton of rock for each square
foot of area will be generated. Thus:

Total square feet — Clipper vein square feet X 1 square foot X
13 feet in depth — 13 cubic feet per ton X 10 intervals of 13
feet = tonnage to a depth of 130 feet. Thus:

270,995 - 107,284 X 1 ton X 0 = 163,711 X 10 = 1,637,110 tons to
a depth of 130 feet, or

2 x 1,687,110 = 3,274,220 tons to 260 feet

Figure 45
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b. 514,000 E to 518,500 E

5,000' x 10' = 50,000

11. Chance vein 4,000' x 10' = 40,000
12. Franklin 1,500' x 15' = 22,500
25,000" 796,500

796,500"' divided by 28,000' = 27.466"' or 28' average width

Assume on the average vein ore grade may equal the
average P.D. assays for the first and second Llevels
of the State of Maine, i.e. 1.98 Ag and 0.017 Au.
Also that a_high grade portion averaging 5 oz. Ag
comprises 10% of the vein tonnage, then:

For each 100 foot of average vein to a depth of 105"
(see pit cross section), 22,615 tons are generated:

o arode: 2128 ione 8 o.ofy o2 AL % B T 8% 2 X ok T THE
64,671
Low orode: 20958 € 10 C2 A0 1 T END 8 S Mei - “ERAE
1,117
$257,788

Total oz. Ag = 28,125

Total oz. Au = 276.81

Total potential tonnage if all identified veins are mineable to a depth of 105’
is 22,615 tons x 290 = 6,558,350 tons

Gross precious metal recovery is:

Ag 29,125 x 290

8,446,250 x $6 $50,677,500
Au 276.81 x 290

80975 x $300 = 24082470

$74,758,970
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EXPLORATION PROPOSAL
Phase IV

IV. Exploration on remainder of veins
A. Surface sampling
1. Dumps that remain

a. @2 samples from each dump assayed for Ag,
Au, Cu, Pb, Zn, & Mo, Mn, Hg @ $15/sample $ 2,400

b. Sample collection with small backhoe @
$25/hour x 8 hours x 5 days 1,000

c. Geologic supervision and labor

eolog1c supervision 5 days x
$295/ aé (incl. FTL) 1,475
2). Helper @ $7/hour x 8 hours/day x
5 days 280

TOTAL A $ 5,155
B. Drilling exploration aleng the other veins

1. Round 1 at 400' spacing

a. Initial drill interval of 1 drill station
every 400 feet. Number of drill stations
= 28,000' divided by 400' = 72.5 or 73 stations

Cost ef program

1. Footage/station 760 x $5.51 =
$4,187 .6/station

o

2. 73 stations x $4,187.6/station = $305,695

c. Time: Use time for Phase II drilling
i.e. 10 weeks x 40 hrs/week divided
by 14,200' = 0.0281 hours/foot. This
round = 55,480' x 0.0281 = 1,558
hours divided by 40 hrs/week = 38
weeks divided by 4.33 weeks/month =

8.0 months
T $305,6%
2. Round 2
a. As in round 1, but station spacing at
200" intervals
b. Cost as in Round 1 $305,695
c. Time as in Round 1 — S months .
T $305,695
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THE AVERAGE VEIN

DRILLING ORDER

Inclination

-25 deg
verticle
verticle
-60 deg

. =45 deg

-25 deg

Depth

60’
145/
225’
125°
105
100/

760’

14 25°
5

®

60°
®
100°
€)
105°
©]
125°

SCALE 1 In. = 40 ft.

Figure 4t

]

Page 133



WASTEDRE RATIO CALCULATIONS

AVERAGE VEIN

128’

87.5
[ 435’ —

Assume Tonnage/100' of vein

To 30
Cre =
Waste

Waste

ft:

25.5 x 83 x 100 / 18 = 6,473 tons
backhoe cut below pit bottom =

476 - 52.5 x 100 / 18 = 3,258 tons
6,473 + 3,258 = 9,731 tons

=',5 x 43.5 x 30 x 100 / 1

= 5,018 tons

:Ore ratio = 5,019 / 9,731
= 0.52:1

b

6,473 x 2 + 3,258

é 204 tons
= !5 x 87.5 x 60 x 100 / 13
= 20,18 tons

:Ore ratio = 20,192 / 16,204

= 1.85:1

i 3
x 3 + 3,258

6,473
23,677
= .5 x 128 x 90 x 100 / 18
= 4 307 tons

Ore ratio = 44égﬂz / 22,677

Ore mined 15' deeper than Last bench

by underhand mining with backhoe.
TK1s reduces the stripping ratio.

30’

15/

30’

/
/i

15’

30’

15

SCALEr 1 In. = 40 ft.

Figure 47
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3. Round 3

a. Detailed driLLinﬁ alon% the veins at 100'
intervals. But UNC Silver MAP will be
used, no samples taken, no core boards
made. Costs will be about the same per

foot as in III.B., and footage the same
as in IV.B. 1 & 2

55,480' x $2.10/focot = $116,508

TIME: See III.B.1.
approximately 2 days/station x 73 stations
= 146 dals divided by 28 weeks divided by

4.33 weeks/month = 6.74 months e
$116,508
4, Spacing at 40' intervals $116,508
TIME: As in Round 3 - 6.74 months
______ $116,508
5. Spacing at 20' intervals $116,508
TIME: Same as above — 6.74 months
- $116,508

TOTAL TIME: 38.2 months or 3.2 years

TOTAL B $9%0,914

TOTAL IV  $966,069
SUMMARY OF EXPLORATION COSTS ALONG 29,000' OF OTHER VEINS

Time Expense
IV.B. Round 1 & 2 18.0 months $611,390
IV.B. Rounds 3, 4 & 5 20.2 months $349,914

3.2 years $%60,914

NOTE: If mineralizaticn is uniform, station spacing can be increased, Llowering
the total required drilling, and cost to test the mineral zone.

There are some alternatives here. As a Low cost expedient, holes in Round 1
could be drilled more rapidly without collecting samples, and the holes grobed
with the UNC Silver MAP tool. This would drop the initial cost to_%$116,508 and
determine whether drilling and sample coLLecting were justified. It would have
the drawbacks that no samples would be collected, and therefore Little would be
known about the geology. An alternative would be to collect samples every 10
feet and make core boards from those where assays were high so that geology
could be interpreted
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EXPLORATION PROPOSAL
Phase V
V. General geologic, structural and atferation/

mineralization mapping, central Tombstone Mining District,
T.D.C. mining claims and others

A. Target all claim corners $ 5,000
B. Base triangulation grid $ 3,000
————— $ 8,000
C. Color aerial photography and topographic mapping
N 1. 1" = 200
2. 1" = 50" ¢ 10,000
T $ 10,000
D. Matching color photos to the topographic map $ 1,000
TIME: A, B, &C is 1.5 months
_______ $ 1,000
E. Digitizing maps of all surface and underground
workings, geology, alteration, mineralization,
drill holes, etc. for entry on same scale base map
1. CAD camera addition to computer $ 4,000
2. 0B8sRgiet TR Arerate TR 4208 Manke /month 3,464
TIME: 1 month
______ $ 7,464
F. Initial field mapping and geochemical sampling
1. Consulting geologist — 1 month
a. 1 month x 4.33 wks/month x 40 hrs/wk
x $36.88 (Incl. FTL) $ 6,388
b. Mobe and demobe Tucson—Tombstone
4 round trips x $135/trip 540
—————— $ 6,928
2. Sampling
a. 2 samplers @ $7/hour x 40 hrs/wk x
4,33 wks/mo x 1 month $ 2,425
b. Electric sampling hammer & equipment 1,700
S peeSiidea "y S shuplonvday’ x 8" daye/
wgek X 4.gg'wﬁ5/mofa$p1emongﬁ * - 25,980
TIME: 1 month
_______ $ 30,105
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G. Data reduction

1. Geologist and computer at $20/hour x 8 hours/
day x 22 days = $ 3,520

TIME: 1 month

H. Subsurface data plotting & interpretation of
cross sections

1. Geologist & CAD 40 days x 8 hrs/day x $20 $ 6,400
TIME: 2 months

I. Supervision, interpretation and analysis of
drill program planning and report preparation
by consulting geologist

1. 40 days x 8 hrs/day x 34.88/hr.(incl. FTL) $ 11,002
2. Mobe and demobe Tucson to Tombstone — 4
round trips at $135/trip 540
TIME: 2 months
J. Repro graphics (photo, blueprinting, etc.) ___ 2,000
TOTAL V

Contingency 20%

TOTAL ELAPSED TIME ABOUT 6 MONTHS

$ 3,520

$ 6,400

$ 18,542

$104,351
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EXPLORATION PROPOSAL
Phase VI

Vi, Geophysical mapping of veins and alteration zones

A. Magnetics, radiometrics & VLF run simultaneously $ 5,000
B. I.P: 15,000

TIME: 2 months

M TOTAL VI $ 20,000
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EXPLORATION PROPOSAL
Phase VII

VII. Drilling Phase 1, main district

A. Equivalent to the Phase III drilling along the
"other" veins in the State of Maine area

1. 73 stations x 760'/station x $5.51/foot =
55,480 feet x $5.51/foot $305,695

J TIME: 9 months

} TOTAL VII $305,695
|

|
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EXPLORATION PROPOSAL
Phase VIII & IX

VIII. Drilling Phase 2 same as Round 2 State of Maine area

IX. Drilling Phase 3 — same as Rounds 3, 4, & 5 State of
Maine Mine area using UNC Silver MAP

A. 55,480' x $2.10

B. 55,480' x $2.10
C. 55,480" x $2.10

$305,380

$116,508

116,508
116,508

$305,380

$349,524
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Deep rotar

EXPLORATION PROPOSAL
Phase X

drill holes to explore for high grade supergene enriched silver

veins in t%e State of Maine area below the water tab?e

L

II.

Six inch rotary holes using L
circulation — price quote ftrom Venture Drilling
Company, Tucson, Arizona

air & regular

A. 25 holes to 1,000' depth @ $7.30/foot =
25,000' x $7.30 = $182,500

B. Assume supverision, assay & site prep. is
$2.70/foot x 25,000' = 67,500

$250,000

Recommendations and objectives for each drill hole
is taken from Briscoe, J. A., 19073, P. 55-65.

Hole P-1

P-1 is lLocated on the rid%e above and to the northwest of the |
Brother Jonathan inclined shaft. Assuming the State of Maine vein is
approximately 15 feet in thickness and dipping at approx1matel¥ 4
degrees, P-1 should cut the State of Maine vein at a depth of 195 feet
to 230 feet. The hole should be drilled a minimum of 250 feet_deep,
and close track should be keﬁt of cuttings near the bottom, If it
continues in altered rock, the hole should be deepened until fresh
rock is encountered. As indicated on Section H-H' (Attachment ———)
the base of the Uncle Sam tuff should be encountered at approx1mate[y
450 to 500 feet. It is the writer's opinion that this hole should be
drilled to at_Least 500 feet, or until the sediments below_the Uncle
Sam tuff are intersected. It these sediments show alteration, then
drilling should continue at Least some distance into the sediments in
order to determine their character. Ideally, a core sample should be
cut at the bottom of the hole.

Hole P-2

Hole P-2 is located with respect to the 1nten88L¥ silicified zone
at the Gold Bug prospect north of the Lowell claim. ts purpose is to
test the alteration at the Gold Bug prospect and penetrate through the
Uncle Sam tuff to determine if rep?acement tgpe ore bodies are located
within the underlyin? sediments. It should be drilled to a minimum
deBth of 500 feet. t would be preferable to drill to a depth of
1,000 feet in order to get a clear idea of the sedimentary sequence
lying beneath the Uncle Sam in this area, and to test possible .
extension of other veins which might project toward the hole (Section
F-F'). The base of the Uncle Sam tuff should be intersected at
approximatelﬁ 150 feet (see Section F—F'). Between 320 feet and 400
feet, it might well encounter the comﬁosite rhyolite andesite dike
which crops out to the southwest of the hole Llocation.

If the decision is made to bottom the hole at 500 feet, then it
should be filled with mud so that it could possibly be re—entered at a
Llater date. In any event, should it _encounter mineralization, it
should be deepened until the mineralization is penetrated.

Page 141



B

Hole P-3 is located on the Fox Wash structure. Its purpose is to
test grade of mineralization within this structure in the Uncle Sam
tuff, and for possible replacement mineralization in sediments beneath
the Uncle Sam. The hole will probably cut the bottom of the Uncle Sam
at about 240 to 300 feet, and should be drilled to a minimum depth of
500 feet to gain information about the underlying sediments.

Hole P-4

. Hole P-4 is located to the east of the shop area on the Clipper
claim, and along the CL1? er structure (Attachment —— and Section
I-I', Attachment ——]. gs purpose is to cut the zone of intersection
between the Triple X vein structure and the Clipper vein structure at
the interface between the sediments and the Uncle Sam tuf[. This
should occur at approximately 120 feet, and drilling should be
continued to a minimum depth’ of 500 feet in order to_determine the
nature of the underlying sediments (Cross Section I-I', Attachment —
and Section B-B', Attachment ——].

Hole P-5

Hole No. 5 is located 1,600 feet north of the Uncle Sam shaft on
the crest of an anticline in Lower Bisbee Grou? sediments (Section
H-H', Attachment ——). Its purpose is to test for mineralization in
favorable horizons along the crest of the anticline and also along the
projection of the State of Maine vein. It should be drilled to a
minimum depth of 500 feet or to a depth where the Bisbee Novaculite
(GLance_CongLomerate] has been penetrated, and the Naco Limestone
unguestionably cut. Preferably, it could be drilled to a depth of
1,500 feet in order to cut the zone of intersection of the Free .
Coinage vein and the Unnamed vein (see Section H-H'). However, this
deep drilling could be postponed until the Unnamed vein and the Uncle
Sam vein have been tested by Holes P-25 and P-18, in _order to
determine their continuity.” Further, a better lLocation might be
chosen so that a deep hole could penetrate the 3-way intersection of
the Free Coinage, the Unnamed vein and the Triple X vein structure as
shown on Section H-H'. At any rate, Hole P-5, if drilled to a shallow
depth, should be mud filled and capped for later re—entry.

Hole P-6

Hole P-6 is Located in the Fox Ranch area on the extension of
what ap?ears to be the San Pedro vein and collars in altered Uncle Sam
tuff. ts pur?ose is to test the thickness of the Uncle Sam, the
tenor of the altered rock in the Uncle Sam, and to test for
replacement deposits within the Lower Bisbee sediments below the Uncle
Sam tuff. It should be drilled to a minimum depth of 500 feet.

Hole P-7

Hole P-7 is located in the northeast corner of the Lowell claim,
and collars in altered Uncle Sam tuff. The vein responsible for the
alteration at the hole collar dips approximately 42 degrees to the_
north, and may be the continuation of the State of Maine vein. P-7 is
designed to test the tenor of the altered Uncle Sam tuff, the depth to
the Uncle Sam sediment interface, and to determine whether there is
mineralization in the sediments beneath the Uncle Sam. It should
penetrate the Uncle Sam at approximately 200 feet (Section G-G',
Attachment —-), and should be drilled to a minimum depth of 500 feet.
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Hole P-8

P-8 is located approximately 300 feet west of the Escapule Mill
at the Fox Ranch. It is designed to test the alteration zone which
appears to parallel the Fox Wash and to penetrate the Uncle Sam tuff
and test the sediments lying below. It should be drilled to a minimum
depth of 500 feet (Section B-B', Attachment —].

Hole P-9

. Hole P-9 is located approximately 350 feet north of the Fox Ranch
windmill on the San Pedro claim on the San Pedro vein at its
intersecticn with a northeast?-trending vein zone. It is designed to
test the tenor of mineralization along the San Pedro vein both in the
Uncle Sam tuff and in sediments LBing beneath the Uncle Sam tuff. It
should be drilled to a depth of 500 feet, and should penetrate the
base of the Uncle Sam at approximately 100 feet (Section C-C',
Attachment —J.

Hole P-10

Hole P-10 is located apEroximateLy 250 feet southeast of the
Three Brothers shaft on the Fox vein system. P-10 is designed to test
the tenor of the Fox vein alteration zone in the Uncle Sam tuff and in
the sediments beneath the Uncle Sam tuff. The hole should penetrate
the Uncle Sam at aBBroximateLy 120 feet, and should be drilled a
minimum depth of & feet. Altered rock will probably be cut for the
total Llength of the hole.

Hole P-11 is Llocated approximately 440 feet north of the Fox
Ranch windmill, and approximately 100 Teet northwest of Hole P-8. It
is located so _as to intersect the plane of intersection of the Fox
vein and the San Pedro vein within Bisbee Group sediments (Section
C-C', Attachment —). P-11 should penetrate the Uncle Sam at
aﬁproximatgly 100 to 120 feet, and cut the point of intersection of
the two vein systems at 200 to 250 feet. It should be drilled to a
minimum depth of 500 feet.

Hole P12

P-12 is Located aRproximately 350 feet south of the San Pedro
shaft on_a strong northeast—trending vein system, which is 1n total
almost 400 feet wide. P-12 is collared in what appears to be the
strongest Eart of the vein system, and is designed to test its tenor
in the Uncle Sam tuff and in sediments which Lie beneath. It should
cut the Uncle Sam tuff in the vicin1t¥ of_200 feet, and should be
drilled to a minimum depth of 500 feet. It should intersect altered
rock throughout its total depth.

Hole P-13

Hole P-13 is located approximately 250 feet northeast of the San
Pedro shaft on the San Pedro vein zone. It is designed to test the
tenor of this vein zone in both the Uncle Sam tuff and the sediments
LEing beneath. It should penetrate the Uncle Sam porphary at 250 _to
300 Teet, and should be drilled to a minimum depth of 500 feet. It
should be in mineralized rock throughout its depth. However, it may
cut the most strongly altered part of the vein system between 10 and
40 feet. When the exact Location of this hole is spotted in the
field, it may be better to move it 50 to 100 feet to the south in
order that a greater section of the intensely altered vein material be
cut.
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Hole P-14

P-14 is located 170 feet southwest of the San Pedro shaft along
the San Pedrc vein and between surface stopes on that vein. Copper
oxide mineralization crops out to the north of the proposed hole
location. P-14 is designed to test this intensely altered vein area
both in the Uncle Sam tuff and the sediments below as seen on Section
F-F' (Attachment ——). It should cut the Uncle Sam_tuff at about 200
feet, and should be drilled to a minimum depth of 500 feet.

Hole P-15

Hole P-15 is Llocated approximately 550 feet to the northeast of
the San Pedro shaft and is collared in Guaternary alluvium. It is on
the projection of the very wide San Pedro vein zone, while the
north—south trending area of alluvium may represent an intersecting
zone of alteration. It is designed as a further test of the San Pedro
vein zone, both in the Uncle Sam tuff and in underlying sediments. It
should penetrate the Uncle Sam_ tuff at about 300 feet, and should be
drilled to a minimum depth of 500 feet.

Hole P-16

P-16 is lLocated approximately 750 feet east of the San Pedro
shaft on the projection of the alteration zone tested by P-12. P-16
is designed as another test of this alteration zone for tenor of rock
both in the Uncle Sam tuff and in the sediments beneath. It should be
drilled to a minimum depth of 500 feet, and should penetrate the base
of the Uncle Sam at a depth of approximately 100 feet (Section D-D',
Attachment ——).

P-17 is located 400 feet north of P-5 and approximately 2,000
feet north of the Uncle Sam shaft. It is collared on a brecciated and
strongly manganese oxide mineralized quartzite breccia, and is
designed to test this zone in depth. It should be drilled to a
minimum depth of 300 feet, or until it penetrates the breccia zone and
goes into unaltered, unmineralized rock.

Hole P-18

Hole P-18 is located approximately 200 feet west of the Free
Coinage vein system (Section D-D'). It is designed to test the grade
of the Free Coinage vein system below existing workings and hopeful Ly
within the Bisbee Group sediments. It should intersect the Free
Coinage vein between 120 and 170 feet. The hole should be drilled a
minimum depth of 500 feet in order to thoroughly test the Bisbee Group
sediments in this area.

Hole P-19

Hole P-19 is located approximately 150 feet northwest of the
uarter corner marker for section 8 and 16, and is lLocated on the
errimac claim, It is designed to test the Free Coinage vein system

and sediments Lyiggubeneath that area. It should be drilled to a

minimum depth of feet, and will probably remain in altered rock
over that depth.
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Hole P-20

Hole P-20 is Llocated aﬁproximately 1,000 feet north of the Uncle
Sam shaft, and collars in the Uncle Sam tuff along the projection of
the State of Maine vein. It is designed to test the grade” of
mineralization of the State of Maine vein in both the Uncle Sam and
the Bisbee Group sediments which shaLlole underly this location. It
should be drilled to a minimum depth of 300 feet.

Hole P-21

Hole P-21 is located approximately 380 feet south—southwest of
the quarter corner marker of section 9 and 16, and lies on the
Merrimac claim, It is designed as another test of the strong Clipper
vein system both in the Uncle Sam tuff and underlying sediments. It
should be drilled to a minimum depth of 500 feet, and it is expected
to remain in altered rock over this entire depth.

Hole P-22

This hole is located approximately 250 feet from the State of
Maine mine office in_the State of Maine canyon. It is collared in
alluvium, but is designed to test for the presence of a strongl¥
altered structure projecting along the State of Maine canyon. t
should be drilled to a minimum depth of 500 feet, and should penetrate
the Uncle Sam tuff at approximately 100 feet. It drilled to a depth
of 1,000 feet, it would also penetrate the strOnE Clipper alteration
zone within _Bisbee Group sediments or possibly the Naco Limestone
(Section I-I', Attachment —).

Hole P-23

P-23 is located apRroximateLy_150 feet northeast? of the Bonanza
shaft, and Llies on the Red Top claim, It is designed to test the
grade of mineralization along the Bonanza—Solstice—Chance vein and
should be drilled to a minimum depth of 500 feet. It should remain in
altered rock over this entire distance, and will probably penetrate an
andesite pqrphErE dike with assocjated mineralization at” about 300
feet (Section C-C', Attachment ——].

Hole P-24

) P-24 is lLocated approximately 700 feet northeast of the mine gate
in Maine Wash, and is on the proﬁect1qn of the Clipper vein zone., It
is designed as another test of the Clipper vein zone, and as another
penetration of the Uncle Sam tuff. It collars in alluyium, but should
penetrate the base of the Uncle Sam at a89r0x1mately 50 feet, and
enter Bisbee Group sediments (Section C-C', Attachment —].

Hole P-25

P-25 is lLocated approximately 350 feet southwest of the Uncle Sam
shaft, and is designed to penetrate the State of Maine vein in this
area below known workings. It should cut the State of Maine vein at
approximately 280 feet, which is also the base of the Uncle Sam_tuff.
It should be drilled to a minimum depth of 500 feet (Section I-I',
Attachment ——).
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Supervision and Revision of Objectives

Because present knowledge of the sub—surface is so scanty, new
data obtained by drilling might radically change the nature and
objectives of the ensuing program. Recognition, therefore, that
objectives might change with continued drilling should be made and the
drilling work should be very closely supervised from a geologic
standpoint so advantage can be taken of new information. It is
suggested that the geologist in _charge have enough assistants so that
his time will not be occupied with routine sample preparation and
handling duties. Rather, he should occupX himself in continued
surface mapping or of plotting drill results and updating sub—surface
maps. Continued and t1meLK updating of sub—surface information to get
an accurate and complete three dimensicnal picture of the area will be
critical to ore finding.
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Appendix I

Tombstone Mining Properties

Under the Control of

Tombstone Silver Minesé Inc.

as of November 15, 1385
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ACRES

NAME OF CLAIM

OWNER TYPE OF CLAIM
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146.66 State of Maine TSM, Inc. Patented mining claim
Brother Jonathan n " " "
Lowell " " " "
Triple X v " " "
Merrimac i L " "
Red Top 1t " " u
Clipper " 2 " "
May u u L It
220.79 L State Prospecting Permits
68.06 " State Mineral Leases
435.51 SUB TOTAL ACREAGE
163.28 M. S. Horne Lease w/ option — fed.
unpat. lode mining claim
78.00 S. Henderson "
1,300.00 Fox Group E. Escapule Jr., et al. 1
Missy Group E. Escapule Jr., et al. "
Solstice Group E. Escapule Jr., et al. "
600.00 Mtn. View Group Joe Escapule "
49.00 Free Coinage Joe Escapule Patented mining claim
San Pedro Joe Escapule Patented mining claim
True Blue Joe Escapule Patented mining claim
2,120.98 SUB TOTAL ACREAGE
2,625.79 TOTAL ACREAGE
10.00 Chance (1/2) Interstrat, Inc. Patented mining claim
(verbal understanding)
101.70 Interstrat, Inc. State Prospecting Permit
(verbal understanding)
28.00 Pentony Estate State mineral Llease
[verba{ understanding)
140.70 SUB TOTAL ACREAGE o
£,766.49 GRAND TOTAL ACREAGE
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The purpose of this report is
estimates made by Mr. A. J. Grave
(T.S.M.

and Open Cut Mine Planning,

Inc.)
dated

Silver Mines, Inc.

The reason for this evaluation
mining areas proposed by Mr. Grav
Using the information gained by t
ore reserves and revise the minin

IT. MINI

Mr. Graves ore reserve estimat
a final pit design with the final
experience gained by mining one o
Pit), we feel we could revise the

Fifteen foot benches can be mi
Harvester Excavator owned by T.S.
(from the next bench
trucks that will haul
and from the pits is by ramps at

Instead of having a 1:1
we can leave vertical
pit depth is greater than 25 ft.,
above the last working bench. Fi

"underhand"
the ore or

final
walls up to

will be the dip of the ore.
Prior to mining all
blasted.

With this revised mining plan
ratio will be attained.

material will be drilled,

RPOSE

to evaluate the ore reserve

s in his report to Tombstone
titled Geology, Ore Reserves,
1984.

is that one of the open cut

December ],

es has been mined by T.S.M. Inc.
his mining, we can update the

g method.

NG PLAN

to have been based on
Lels From
(Meycamac #1

es anpear
pit slope about
f the proposed pits
original pit design.

ned using the International

M. Inc. Material mined
down)

waste from the pit.
a 207 grade.

pit slope on the hanging wall,

can be loaded into dump
Access to

25 ft. high. Where the final
a 5 ft. bench is made 25 ft.
nal pit slope on the foot wall

sampled and

a4 lower waste Lo oye stripping
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M = Measured +/- <20% Accuracy
I = ITndicated +/- 20 - 307 Accuracy
I-F = Indicated-Inferred +/- 30 - 40% Accuracy
Inf = Inferred +/- »407 Accuracy
STATE OF MAINE #2 PIT
TONS 0Z/TON TONS W/0
BENCH ORE GRADE CLASS/% ACC WASTE RATIO
{1 1,983 1.40 I-F/35% 8,925 4531
it 2 2,034 2,37 I-F/25% 9,367 4.6 1
3 2,067 2,82 I-F/35% 4,282 2.1:1
TOTAL 6,084 2.21 I-F/327% 224:97% 3731
SMELT ROOM PTT
TONS 07/TON TONS wW/0
BENCH ORE GRADE CLASS/% ACC. WASTE RATIC
4560 343 0.38 I-F/35%Z 543 1.6:1
4345 393 2.59 1-F/25% 2,182 5631
4530 420 2.59 I-F/35% 1,003 2.4:1
TOTAL 1,156 1.93 I-F/32% 3,728 3.2:1
TRIPLE EX PIT OPTION "A" (includes block of inferred waste)
TONS 0Z/TON ONS wW/0
BENCH ORE GRADE CLASS /% AGC. WASTE RATIO
43565 2,019 1.70 I-F/35% 6,535 3251
4550 3,523 0.28 I-F/35% 10,492 3.0:1
%535 3,458 1.36 I-F/35% 13,717 4.0:1
TOTAL 9,000 1.01 IT-F/357 30,744 3.4 1
TRIPLE EX PIT OPTION "B" (includes block of inferred ore)
TONS 0Z/TON TONS Ww/0
BENCH ORE GRADE CLASS/7% ACC. WASTE RATIO
4565 2,980 1.70 I-F/407% 5,574 .9:1
43530 5,233 0«28 I-F/40% 8,782 1721
4535 5,119 1.36 I-F/407% 12,056 2
TOTAL 13,332 1:0% I-F/407 26,412 2.0:1
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SUMMARY OF RECALCULATED RESERVES
GRADE £ W/0
PIT ORE 0Z/TON CLASS. ACCURACY WASTE RAT IO
ST. OF MAINE f#2 6,084 TONS 2421 F 3% 22,574 TONS Fadul
SMELT ROOM 1,156 TONS 193 F 32% 3,728 TONS 3:.281
TRIPLE EX "A" 9,000 TONS 1.01 F 35% 30,744 TONS 3.4:01
TOTALS 16,240 TONS I«53 L=F 347% 57,046 TONS Yw>ig &
GRADE 7 W/0
PIT ORF 0Z/TON CLASS. ACCURACY WASTE RATIO
ST. OF MAINE #2 6,084 TONS 2221 I-F 3 2% 22,574 TONS 3.7 1
SMELT ROOM 1,156 TONS 1.923 I-F 327 3,728 TONS Bi.2:l
TRIPLE EX "B" 13,332 TONS 1.01 I-F 40% 26,412 TONS 2.0:1
TOTALS 20,572 TONS 1.42 [-F 37 7% 52,714 TONS PR
A.J. GRAVES ORE RESERVE CALCULATIONS SUMMARY
ORE GRADE WASTE RATIO
PIY TONS 0%/TON FrONS W:0
ST. OF MAINE 21,490 2453 68,105 651 :1
ST. OF MAINE #2 By 7 19 6.70 8,700 2.4:1
SMELT ROOM 1,110 2.91 75120 6o it0y
TRIPLE EX 5320 1.42 24,030 4w 5l
MERRIMAC 3,960 3.11 13,290 3471
TOTALS 35,590 2.69 121 ;245 3.4:1
LESS ST. OF MAINE 21,490 68,105
TOTALS 4,100 2:93 53,140 3.8z1
MERRIMAC #1 PIT
A.J. GRAVES ACTUATL DIFFERENCE # DIFF.
ORE 3,960 TONS 3,926 TONS -34 TONS 1 %
GRADE 3.11 0Z2/TON 2.92 0Z/TON -0.19% 6
WASTE 13,290 TONS 11,224 TONS -2066 TONS 16 %
RATIO 3.4:1 292l -0.5:1 5 %
The State of Maine shaft area has been eliminated for open cut
mining due to the probable destruction of the main shaft and some
of the old workings. After a well executed sampling program in
the upper workings, some of this are may be mined with the
careful preservation of the main State of Maine shaft.
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Iv. RECOMMENDATIONS :

Due to the relatively small amount of ore reserves and their
classification of indicated-inferred, it is recommended that
further drilling be done. This drilling is needed to upgrade the
ores classification to measured and also to determine if ore
grade valunes can be extended from the currently proposed pits.

A plan has been suggested bv J.A. Briscoe of drilling angle
holes in a '"fan'" shape to intersect the veins at right angles and
at different depths. This plan wounld include drilling an angle
hole 10 ft. from the vein's hanging wall outcrop to intersect the
vein at right angles. This will determine the veins Ltrue
thickness. A second hole, at the same location, drilled
vertically through the vein will indicate the extent of leaching
of ore values from the surface. A second set of holes would be

's hanging wall outcrop. These

drilled 20 ft. from the vein
include a vertical hole, and angle hole at =45 degrees, and an
angle hole to intersect the vein at right angles. These three
holes should penetrate the vein at the same location along
strike, but at different locations down dip.

This series of two drilling locations perpendicular to the
strike should be repeated every 20 ft. along the strike of the
vein in the areas designated for proposed pits.

This drilling plan would give more detailed information on the
widths of the veins and extent of leaching of ore values. Also,
the percent accuracy in estimating the ore grade and ore reserves
would be upgraded to plus or minus 20% or within a measured ore

reserve classification.
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James A. Briscoe & Associates, Inc.

Exploration Consultants:
Base and Precious Metals/Geologic and Land Studies/. Regional and Detail Projects

James A. Briscoe Thomas E. Waldrip, Jr.
Registered Professional Geologist Geologist/LLandman

October 16, 1985

Charlie Escapule

Tombstone Silver Mines, Inc.
P. 0. Box 1016

Tombstone, Arizona 85638

RE: Report on spread sheet analysis

Dear Charlie:

This is a letter report on how the spread sheet was done, how it
can be used, and some of the "what if" scenarios I have created,
checking various ore grades, etc., etc. It follows below:

SOURCE OF BASIC DATA

Geologic estimates are taken from my report in progress
"Geology and Ore Deposits of the Tombstone Mining District with
Emphasis on the State of Maine Mine Area". -y

Drilling Estimates

Drilling estimates are supplied by Charles B. Escapule and
James A. Briscoe.

Mining Estimates

Mining estimates are supplied by Charles B. Escapule and
Mike Escapule

Crushing and Agglomerating

- s e s S ——————————— ——

Crushing and agglomerating supplied by Charles B. and Mike
Escapule

5701 East Glenn Street, Suite 120/ Tucson, Arizona 85712/602+721-1375 !

Appendix III
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Charlie Escapule
October 16, 1985
Page 2 of 10

Heap Leaching and Precipitation

T s G G s G s e . e S S e, s . Sy S S S W S S S

Heap leaching and precipitation fiqures were supplied by
Charlou Corporation - Louie, Charles, and Mike Escapule

Smelting and Refining

—— o — . — — —————— ———— ——

Smelting and refining was supplied by Charlou Corporation -
Louis, Charles and Mike Escapule

Accuracy

——— —————

The figures used in the above categories (with the
exception of ore reserves and grades which are "Geologically
Indicated") are thought to be reasonably accurate, say within +-
15% as of the current date. As ore reserves are measured by
drilling, these figures will be cross checked and adjusted to
reflect "Measured Reserves". It is possible that, particularly
concerning consumable reagents and supplies which will be
required in large volume if projected ore reserves are correct,
such volume purchases may decrease purchase prices. The
estimates are thought to be within the accuracy required to
determine whether "Geologically Indicated" reserves will result
in a viable operation.

SPREAD SHEET DESCRIPTION

Computer hardware was an Apple II Plus computer with 64K
RAM memory

Software

Visicalc Computer Software Program, Version 1.0, by
Personal Software, Inc.
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October 16, 1985
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General Description of Spread Sheet

S e e e e e s e . e . e e e . e e T~ —————t—— o— o——

The Visicalc spread sheet is a system of hierarchical
formulae with variables represented by formulae that effect
subsequent dependent variables, also represented by formulae.

As the first formula is changed, all subsequent dependent
variables change. For example, the zinc consumption is
dependent on total pounds of precious metal produced. Thus, its
consumption is tied to the first variable on the spread sheet,
which is high grade production in tons per shift. If it or any
one of the subsequent independent variables is changed, zinc
consumption is re-calculated, finally changing the profitability
of the total operation.

The 64K RAM memory of the Apple was not large enough to
contain the entire required spread sheet, linked together.
Therefore, the operations were broken down into various
categories, which appear on separate sheets. Each sheet, with
the exception of Sheet #1 and #7A and #7B which are linked .
together, are separate spread sheets with individual totals.
The spread sheets are as follows:

Tombstone Silver Mines, Inc. Cash Flow Projection

Expenses - Administrative General

Expenses - Administrative Personnel

Expenses - Geology/Ore Control/Engineering

Expenses - Mining

Expenses - Assay and Metallurgy

Expenses - Leach Pad and Precipitation Operation

Expenses - Precipitate Preparation, Smelting and
Refining '

9. Expenses - Construction

ONAUL D WN
e e

Because the cost of zinc, on the leach pad and precipitate plant
operation spread sheet, was tied to the amount of precious metal
produced in pounds, it had to be tied to the mining production
in shifts and ore grade, etc., - the upper portion of Sheet #l.
This was not true of any of the other breakdown sheets. In
addition, because it was awkward to change the additional
agglomerating shift and operating costs of the agglomerator, to
take into account the additional material to be agglomerated
from the screening out of fines from the low grade, coarse
crushing operation, this too was put on the cash flow
projection, Sheet #1.
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Variables

I have marked in blue on all sheets those numbers which are
variables which are represented by formulae, and which when
changed, will change the remainder of the sheet. For example,

on Sheet #1, the variables are, under high grade,

*mining production per shift,

*production shifts,

*contained troy ounces of silver,

*contained troy ounces of gold, and

*the recovery percentage of the gold and silver

On the low grade, the same variables are present. Under Income
on the same sheet, the price of silver and the price of gold in
dollars per ounce is a variable. Under the heading
Agglomerator, the operating costs, which has a reference to
Sheet #7, has two variables and then the wages of the 3rd shift
agglomerator operator, helper and loader operator are variables,
as are their wages and hours. All the remaining figures are
dependent variables, which cannot independently be changed, but
will change with any change of the blue underlined independent
variables. Again, only the figures marked in blue can be
changed to properly effect the remainder of the sheet.

I think most of this is self explanatory. However, I do
note that in the Capital Cost category on Sheets #1 through #9,
the formula isn't clear. In this case, any change in the
capital cost will be divided by 12 (for each month of the
ensuing year), and be posted equally across the spread sheet in
Months #1 through #12. In this way I have amortized all capital
and construction costs in the first year. This is an important
point to remember because in the second year, if we discover
more reserves, all capital costs will have been amortized and
will drop out, thus increasing profitability.

On Sheet #7A, I might mention another explanation. Under
Cynaide Consumption, there is a multiplier of 21.7 production
shifts per month. This factor comes from the top of Sheet #1,
so that if the production shifts are changed, all these figures
will change. However, all of the consumptions of cyanide,
lime, cement, diatomaceous earth and zinc, as well as their
prices would be changed directly on Sheet #7. At the bottom of
Sheet #7B, the fines from crushing low grade ore to agglomerator
is estimated by yourself at 40%, and multiplied by 7,200 tons
per day, resulting in 2,880 tons per day, which is also used in
reagent consumption. The 40% is'a variable as is the 7,200 tons
per day a variable at that point in the spread sheet. I hope
the remainder of this is self explanatory.
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SCENARIOS

Now that the spread sheet is complete with formulae, we can
begin playing "what if" games by changing variables as we think
that they might be encountered in actual mining operations. For
the variables ih the attached scenarios, I have only used
changes available to me on Sheet #1 and #7A and #7B, which are
as I stated previously, tied together. The variables present in
Sheets #2, #3, #4, #5, #6, #8, and #9, can, with more
difficulty, be changed, but it was assumed that they would not
change drastically. The factors that I have changed in the
various scenarios attached are the prices of gold and silver and
the grade of gold and silver encountered in both the high grade
and low grade production. We could also change recoveries, but
I think that they are less likely to change than are the
previously stated variables. Because of the numbers of
variables and the various possibilities of price changes, we
could describe possibly several thousand scenarios that could
affect the profitability outcome. Thus, I have only tried to
pick the important ones, and I think most of the ones not tried
are inconsequential. As it is, I have gone through 11 different
scenarios of different possibilities. These are summarized as
follows:

Scenario, Page 1

B T S —

The scenarios are described by reference to the outline of
variables in the outline of scenarios. For example, Page 1 is
described as Roman Numeral I.A.3., I.B.3., IT.A.4., and II.B.3.,
those being all of the characteristics described by those
outline locations that have been varied from my original
estimate in this Scenario. This relates to a 3.0 ounce per ton
average in the high grade ore of silver, 0.0l per ton average
gold in the highi grade, a 1 ounce silver assay in the low grade,
and a 0.008 ounce per ton gold assay in the low grade. For this
example, which is of the closest approximation to the break even
point, we will still make a profit of $94,254 at the end of one
year. This is my worst case scenario for average grade. If the
average grade turns out to be lower than this or the price
should go lower, then we will have to change our mining method
and go to a smaller tonnage of higher grade or possibly change
the ‘heap leaching method - possibly we shouldn't crush the low
grade and screen, but rather heap leach mine grade or cut costs
elsewhere. Another possibility is simply to wait for a price
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increase. Of course we could mine at this grade, and once the
equipment is paid down, the profit would be higher for the next
year's operation if there is any remaining ore reserves. ‘

Scenario, Page 2

In this scenario, I have lowered the average grade of the
silver in the low grade to 0.29 ounces per ton. The silver in
the high grade remains at 5, the gold in the high grade at
0.017, and the gold in the low grade at 0.014. "This would
envision that most of the silver is leached out of the low grade
material to be precipitated at greater depths, but the gold
remains. In this case, we would break even making a profit of
$6,228 at the end of the year. I have not tried to vary the
treatment proceedure, for example, not crushing the low grade
but merely leaching it as mine run, or perhaps crushing,
screening and discarding the oversized, etc., etc., all of these
possibly having a beneficial impact on profit.

Scenario, Page 3

o ——— — ———————— — —

This assumes that the silver grades would remain at 5
ounces in the high grade and 1.644 in the low grade and that
there would be 0.017 ounces gold in the high grade, but -0-
ounces of gold in the low grade. If this were the case, we
would still have a profit of $3.7 million at the end of the
year. Another scenario might be that there would not be any
gold in the high grade either, but by looking at the produced
gold from this scenario, which has a total value of $956 ,189, .or
rounded to $1 million, we can see immediately that we would
still make $2.7 million even if there was no gold in either the
high grade or the low grade.

Scenario, Page 4

—————————— —— ————

We have assumed that there might be no gold in either the
high or low grade and that the high grade would only assay 2.5
ounces per ton. 1In this case, we would have a profit of
$139,488 at the end of the year. If the grades were to be this
close between the high and the low grade, it would probably be
reasonable to abandon the high grade mining operation and simply
let a contractor mine all of the ore as low grade and possibly
just leach it as mine run material. Again, these alternatives
would have to be examined more closely. I think that this does
show that with an average recovered grade of silver of 1.088
ounces per ton (calculated from this scenario), we would still
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be able to operate at a profit on this large scale operation.
Of course it would be so marginal that a dip in the price of
silver of perhaps a penny or less would throw the project into

the red, thus there is not enough margin for error to make this
a viable alternative, without changing other parameters to make

it more profitable.

Scenario, Page 5

This scenario reduces the silver price to $5.50 per ounce,
and shows that we would still make $7.7 million. Obviously, a
small silver price drop wouldn't hurt us much.

Scenario, Page 6

e e e ok pe—

This envisions a silver price drop to $4.00 per ounce.
Even with this large a drop we would still make $3.7 million.

Scenario, Page 7

This scenario reduces silver to $3.00 per ounce and shows
that we would still make $1 million.

Scenario, Page 8

——— — — ———— — — —— ———

This scenario drops silver to $2.63 per ounce, which is
essentially our breakeven point. This shows that we would loose
$6,003 over the year. Of course we would have also paid off our
equipment so the following year we would make a profit even at
that low price. This scenario is probably not terribly
realistic because I have held the price of gold constant at
$300.00. But again, it is good for the illustration of how the
large scale operation makes the profitability relatively
insensitive to silver 'price fluctuation.

Scenario, Page 9

This scenario drops the price of gold to $100 per ounce,
while keeping the price of silver at $5.00 per ounce. It shows
that we would make $2.07 million were that to happen. Again, it
would be unlikely that the gold price would drop that far
without affecting the silver price. However, it does show how
important the projected gold content of the ore is to
profitability.
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Scenario, Page 10

————— ——— —— —— S S ——

This scenario increases the price of silver to $10 per
ounce, which I think may be within reason in the not too distant
future, and also increases the price of gold to $450.00 per
ounce - which also may be reasonable. However, I changed the
grade to 3 ounce silver and 0.01 ounces gold in the high grade
and 1 ounce silver and 0.008 ounces per ton gold in the low
grade. With these more realistic prices for gold and silver, we
would still make $8.4 million, at a pretty low average silver
grade.

Scenario, Page 11

——— — —— ——————————

In this scenario, I wanted to see how low the grade could
go if we had a higher silver price of $10 and a higher gold
price of $450.00. Thus, if precious metal prices were to rise,
we could still make $375,540 at the end of the year operating on
high grade ore of 1.5 ounces silver and 0.0l ounces gold, and
low grade of 0.5 ounces silver and 0.008 ounces of gold.

Of course with this low grade material, we might be more
profitable changing the mining scheme and having the contractor
bulk mine the veins with little or no crushing. Again, these
are variables that would have to be run through to ascertain
their effect.

Scenario, Page 12

R ———

This is a possible worst case scenario assuming that the
average grades and tonnages that I have used in my evaluation of
the deposit - that is 5 ounce silver and 0.017 ounce gold in the
high grade, and 1.644 ounce silver and 0.014 ounces gold in the
low grade would be an accurate estimate. If silver were to drop
to $4.50 per ounce and gold were to drop to $200 - which is as
low as I would imagine they might go - we would still make a
profit of $2.8 million.

Thus, I conclude that if the grades are there in the
proportions that I have estimated, the mining operation as we
now envision it, could withstand drastic decreases in the price
of both silver and gold, and still yield a profit.
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FACTORS NOT YET CONSIDERED

It is important to realize that these cash flow projections
are preliminary, and there are several important factors that
have yet to be considered. These are:

*  Taxes

* Royalty payments, particularly the 5% NSR royalty
payment on state lands

* Financing costs, i.e., thesejcould include both the
time value of money (the interest rate), as well as
underwriting and stock sales costs

* This is not an accurate time scenario since exploration
would take a minimum four months to drill out the ore
body, and permitting and construction could take another
nine months to one year. Operating capital at some
interest rate would be required before positive cash
flow would be attained.

* On the positive side, the rock products business you
have started, would, if a stable market exists,
translate almost entirely to profit, except for crushing
costs.

All of the above are variables which can be addressed
later. I do believe that these cash flow scenarios show that if
my "Geologically Indicated" projections are even approximately
correct - and these geologic projections are based on
conservative assays taken by the Phelps Dodge Corporation on the
State of Maine vein in 1915 - then there is potential for a
highly profitable operation. The next step is to go forward
with the exploration drilling plan and start tying some of the
variables down. I believe as long as we take an innovative
approach to potential mining and processing plans for
mineralization measured by drilling, ‘even a much smaller
operation on higher grade material or conversely a much larger
operation on lower grade material, might be similarly
profitable.
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It is also important to point out that no consideration was
given to the potential for higher grade underground ore bodies
which may be of bonanza grade, but would require much more
expensive mining operations, and possibly more sophisticated
extraction techniques. If the surface operation is profitable,
some of the profits should be plowed back into deep exploration

and mining.

Very truly yours,

James A. Briscoe

JAB/ms

Enclosures
cc: David Thomas

David Howard
Edmund T. Allen, III
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I.

II.

Change grade of low grade

A.

B.

SCENARIOS

Silver @ 1.644, gold will be left the same as we

believe silver has been leached out of
gold

1

Gold

Noauv s W

. L] [ ]

N w

Silver
Silver
Silver
Silver
Silver
Silver
Silver

DO ® D

content @ 0.014

Gold

. Gold

Gold
Gold
Gold
Gold
Gold

DO

0.014 to
0.012 to
0.010 to
0.008 to
0.006 to
0.004 to
0.002 to

Change the grade of high

0.012
0.010
0.008
0.006
0.004
0.002
0.000

grade

A. Silver changed in 0.5 oz. increments

Noauds who -

LGold

OO U WM

Silver
Silver
Silver
Silver
Silver
Silver
Silver

changed in 0.002 oz.

Gold
Gold
Gold
Gold
Gold
Gold
Gold
Gold

from
from
from
from
from
from
from
from

from
from
from
from
from
from
from

NN WWAE SO,
e & o e o o o

ououtouno

0.017
0.014
0.012
0.010
0.008
0.006
0.004
0.002

oz. to
oz. to
0z« to
oz. to
oz. to
oz. to
oz. to

oz. to
oz. to
oz. to
oz. to
oz. to
oz. to
0z. to
oz. to

H NN WWS S
s e e o o o o

umnouvouowm

0.014
0.012
0.010
0.008
0.006
0.004
0.002
0.000

0oz.
oz.
0zZ.
oz.
0oz.
0ozZ.
oz.

increments

oz.
oz.
0oz.
oz.
0oz.
0oz.
oz.
oz.

rock leaving

8 (breakeven with high grade
unchanged)
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C. At I.A.6., change mining method to all done by

contractor, and eleminate mining department all
together, except the mine superintendent,

SCENARIOS Continued

Page 2 of 3

tabs on the contractor.

III. Eliminate coarse crushing of low grade

A. Same grade ore reserves

da

Delete cost for crushing low grade

who will keep

Delete cost for haulage of crushed low grade from
crusher

Reduce low grade recovery from

-
b.

Gold

Silver - 60% to 40% then 30%
- 70% to 50% then 40%

B. Reduce silver grade as in I.A.

IV. Change the price of precious metals

A. Silver decrease:

l.

AL WN

p

From
From
From
From
From
From
From

6.00
5.50
5.00
4.50
4.00
3.50
3.00

KB nn

Silver increase:

8.
9.
10,
11.
12
13«
14.
15.
16.
17 »
18.
19,
20.

From
From
From
From
From
From
From
From
From
From
From
From
From

6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
$10.00
$11.00
$12.00
$13.00
$14.00

v nannn

to
to
to
to
to
to
to

to
to
to
to
to
to
to
to
to
to
to
to
to

5.50
5400
4.50
4.00
3.50
3.00 :
2.63 (breakeven)

W nn

6.50
7.00
7.50
8.00
8.50
9.00
9.50
$10.00
$11.00
$12.00
$13.00
$14.00
$15.00

“Lrrnnnn
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Gold

SN
. . . .

Gold

S
6.
4
8.
. I
10 «
11,
12,
13 .
14.
15,
16 .

SCENARIOS Continued

Page 3 of 3

decrease:

From
From
From
From

$300.00
$250.00
$200.00
$150.00

increase:

From
From
From
From
From

- From

From
From
From
From
From
From

$300.00
$350.00
$400.00
$450.00
$500.00
$550.00
$600.00
$650.00
$700.00
$750.00
$800.00
$850.00

to
to
to
to

to
to
to
to
to
to
to
to
to
to
to
to

$250.00
$200.00
$150.00
$100.00

$350.00
$400.00
$450.00
$500.00
$550.00
$600.00
$650.00
$700.00
$750.00
$800.00
$850.00
$900.00
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*8’?&?9‘3&3&"“5 EWEES éNC CASH FLOW PROJECTIONS SCENARIO §.4.3.-
SCENARIO I.A.3. B A.4., 11.B.3. (HIGH GRADE AG 3.0 0Z./TON AU .07 0Z./TON & LOW GRADE AG 1 0Z./TON AU .0D08 0Z./TON] i
OCTOBER 16 19(6 _ TrEa
HIGH MINING PRCOUCTION IN TONS_PER SHIFT 800 gésg GRADE AG
GRADE: PRODUCTION SHIFTS PER MONTH 21.7 83.0 0z./TON
CONTAINED TROY OUNCES OF SILVER PER TON 3 O Pall Ot
CONTOINED TROV QUNces OF S?tegﬁﬁ?ao%’f g 41684 1 0z./ToN
RECOVERED TROY OUNCES OF GOLD (90%) '3 156.24 AU ©.008 0Z./TON
LOW MINING PRDDUCTION IN TDNS PER SHIFT 7200
GRADE: ~ PRODUCTION_SHIFTS PER MONTH 21.7
CBRRA TR rREY ToneEs BEMIY ven per ToN i
CONTAINED TROY OUNCES OF GOLD FER TON .008
RECOVERED TROY OUNCES OF SILVER (60%) .6 @744
RECOVERED TROY OUNCES OF GOLD (70%) 7 874.344
RECOVERED TROY OUNCES OF SILVER 135408

RECOVERED TROY OUNCES OF GOLD 1
ttu-‘-nnta-uwurmnmntmnmnst»»vttttv:tttutttavvtm«tasatrxzaa:a:tvgannxnu:tst:nt:aua:vaettat:mﬂsatna"ztnwtazttttttttstzataatvtevva:natnttavncv:mmtt.,g.,“.,.,‘,,..,,‘,N,,u,,,.,t.,‘...".....,
CAPITAL MONTH MONTH MONTH MONTE MONTH MONTH MONTH MONTH MONTH MONTH MONTH - MONTH TOTAL CATEGORY
R %

g i H ¢ i
PR EAANABAEAB LRI AR AR NI I ENB RS IR RS OISR AF R ILBRBRIREAILAER ERELEE AR TR IR RRSHERAITEEIITRRSE ttttna#ti e uuunignaz;:uh.,”“flgn,.,”,1,””&13”,*‘I,”””“"‘

TEERIFHETHHEINY
INCOME:
INVESTOR CAPITAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
:
SILYEBAPALES €:86.88/8%:  a08:68 TR4EE  BMRSE  BNRASE  BIRSSE  BIR4E  BIRMME SIBM4E  MIRMAE BIRd4D gawme  sizaig mawin wasys 7e-2f
ROTD AL 2 2 i : 2 2 2 2 S 30wS5 30355 3055 3712262 27.58
LBAGER 0 0 0 0 0 0 0 0 0 8 g 8 g 88
N 1121803 1121803 1121803 1121603 1121803 1121803 1121803 1121803 1121803 1121803 1121803 1121803 13461638  100.00
TADMINISTRATION GENERAL 43 43 493 4x3 493 4®3 48B3 4®3 483
RATION DENER: et 43 4:3 483 591% 0.44
ADMINISTRATION PERSONNEL gop |71 7SR s azse azem q7em 17sel 179 17681 17981 17981 17981 215772 1.81
6EOLOGY/GRE CONTHOL/ENGINEERING -éooa UE44D  4BAAD  4B4LD  4E4L2  4B442 46442 46442 ABAMR 46442 4pa42  ABA4D 46442 557304 4.7
.
MINING (HIGH CRADE 800 TPD-1 SHIFT/DAY-5 DAYS/WEEK oppp  ©0° W8 ©E08  we0e  e0s ©e08  Be0s  w©B08  SBE0E  S8B08 93808 - 8808 11256 % 8.42
MINING (O %LQEECE WASTE BY CONTRACTOR [ 5B13 (5613 413 LSEIS 45HI3 A5HI 452 45613 45613 45613 459613 45913 5515356  41.26
ASSAY AN&E%}'AtngG%gAL LAE GRATORY - BB64 8EE4 g8e4 gees 8864 Ee64 8664 £864 E064 5864 8864 8864 106368 0.80
CRUSHING 2 SHIFTS/BAY INCLUDING MAINTEMANCE 265;00 76675 7667 78678 7667% 76675 76679  7667S 76678  7667€ 76676 76675 76678 0148 .68
A BERATING COSTS (SEE S 57)
EE SHEET # 2 X 4576 @152 %52 ANs2 gisz 9152 @152 52 %152 52 5
1 AGGLOMERATOR OPERATOR (3RD SHFT  B.O6/HCUR X 172.20 HRS./MO Jee g M N %8 8 fess isss isse e ;B ;e 'pERi 0N
] ASCLOMERATCR HELPER  |3AD SHET € .20/ HOUR X 173120 HRS./MO. 1108 1108 1106 47CE 1106 1108 1108 1108 1108 1708 1108 1906 13302 0160
oo oLGRDER OPERATOR © 360 SHET  41IS37vOR X %3150 RS I/M0. 195 155 157 155 1957 19 1957 1957 1897 e s e e ds10
— A INTENANCE: 5 15177 171 1 74 £ p L8 .23 =1
EDTTAL Chere H .)/CA NCLUCI INTENANC . 15171 1517 15171 1517 15171 15171 15171 18171 15171 15171 15171 15171 1 62052 1.36
LEACH PAD & PRECIPITATION PLANT CPERATION mag, M58 343525 203523 3edE G452 a3y 343529 343523 343523 345523 043523 343523 4122280  30.84
24700
PRECIPITATE E PREP, SMELTING & REFINING g TEU17 16017 1€017 1sC7 6017 6017 16017 16017 16017 18017 6017 16017 12204 1.44
- 4
CONSTRUCTTON 47106 47106 17106 17CE 17108 17106 17108 17108 171 17108 "0 2
IO e DA 1 c 7 08 7108 7108 7108 17108 17108 205296 1.58

111384 111384¢ 111"54‘: 13367°Bd 1C0.00

7855 7655 7855 54

'852sz
INCOME LESS EXPENSES

LL1 8bed
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECT IONS NA 1.A.7.
DTAL INCOME AND EXPENSES . Cok GRAB: a6 4
SCENARIO I.A.7. (LOW GRADE AG @ .29 0Z./TON) . .28 0Z./TON
OCTOBER 16, 1985
HIGH MINING PRODUCTION IN TONS_PER SHIFT 800
GRADE:  PRODUCTION SHIFTS PER MONTH 21.7

CONTAINED TROY OUNCES OF SILVER PER TON 5

CONTAINED TROY OUNCES OF GOLD PER TON .017

RECOVERED TROY OUNCES OF SILVER (B0%) .8 63440

RECOVERED TROY OUNCES OF Zotb (20%) .9 265.608
LOW MINING PRODUCTION IN TONS PER SHIFT 7200
GRADE:  PRODUCTION SHIFTS PER MONTH 21.7

CONTAINED TROY OUNCES OF SILVER PER TON .28

CONTAINED TROY OUNCES OF GOLD PER TON 014

RECOVERED TROY OUNCES OF SILVER (80%) .6 26248,32

RECOVERED TROY OUNCES OF GOLD (70%) .7 1531.152
RECOVERED TROY OUNCES OF SILVER 95668
RECOVERED TROY OUNCES OF GOLD 179
#t".#“tt“t"“““‘*’.“!‘Q’#".“b.‘.‘.t‘#.“ttt't#‘t‘t#.tt.’!.‘.'ltl".t".““‘.“'.“"ll"#“““‘"’t“*‘l’tt‘tttt.tt't‘t#.‘tt‘tl't8“.tttttttﬂtt’g‘g.‘;‘.‘.‘.“".'g.."“"g‘..“.“““‘..

CAPITAL PUN;!; MONTH P’DNIH MONTH MONTH MONTH mNIH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGOR{

COSTS i2 # # 10 11
¢‘$$##t“#“#"ﬁ.*t“*‘t"“‘*”3.“3““."“#3‘3333G‘tt#Ot‘tﬁ‘¢#3‘#““‘3“#t‘ttt#“t"#33"3"*3t"#*"“"“"“.‘*"‘"’ﬂ‘#33‘3’3“tt#‘t..'t#ttt#tttl#.tO‘t“"3".O.““#Qt’.*t#tﬁ#t“""“"tl

INCOME :

INVESTOR CAPITAL 0 0 0 0 0 0 0 0 0 0 0 0 ] 0.00
SILVER SALES € $6.00/0Z. 6.00 574130 574130 574130 574130 574130 574130 574130 574130 574130 ggggg gggsg ggggg gggggg 318 .58
53902 53902 53902 5390 53902 53902 5390 2 .
BRLP SALES e s300.00/0z. 300.00 53%02§ § f i 2 R i e 53wz g 5 5 B he
LOADER 0 0 0 0 0 0 0 0 0 0 ] 0 0 0.00
M 1113158 1113158 1113158 1113158 1113158 1113158 1113158 1113158 1113158 1113158 1113158 1113158 183578%  100.00
ADMINE??AT%?NLGEEE%L _— 403 433 403 4m3 43 4®m3 43 483 4®3 453 433 4933  591% 0.44
ADMINISTRATION PERSONNEL — 17981 17981 17 981 17 881 17 981 17 981 17 981 17 881 17 821 17981 17581 17881 218772 1.62
GEOLOGY/CRE CONTROL/ENGINEERING — 46442 46442 46442 46442 46442 46442 46442 45442 26442 46442 45442 46442 557304 4.17
MINING “E;I\g? GEAEES_EIS_gD TPD-1 SHIFT/DAY-5 DAYS/WEEK s 83808 3808 3808 33808 8808 3808 BE08 3808 33808 3808 3808 BBO8 11256 %6 B.43
A
MINING LEXP?E\:EEESS%STE BY CONTRACTOR 45%13 459613 459513 45%H13 45313 45%13  45%13  45%13 45%13 45913 459613 459613 5515356 41.31
ASSAY AND METALLURGICAL LABORATORY 8BE4 8864 8864 8864 8864 ©864 BE64 g8s4 8864 £864 6864 £864 106368 0.80
CAPITAL COSTS 16375
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE 7667¢ 76679 7667¢ 76678 7667¢ 76678 7667¢ 76678 76678 76679 76678 76675 20148 6.8S
Eﬁ%EAL COSTS 265200
AGGLOME
OPERATING COSTS (SEE SHEET #7) 2 X 4576 052 52 Ns52 Ns52 Ns2 9152 Nns52 52 N52 52 952 9152 109824 0.82
1 AGGLOMERATOR OPERATOR [3RD SHFT 8.96/HCUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 0.14
1 AGGLOMERATOR HELPER (:mo sm—'r s w/Houn x 173.20 HRS./MO. 1108 11086 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 13302 0.1¢C
LOADER OPERATOR 53/HOUR 173.20 HRS./MO. 1987 1897 1857 1897 1857 1897 1997 1857 1997 1897 1987 1897 23964 0.1€
cnusnmsckg}v_rgfwsz SHIFTS/DAV INCLUDING H.AINTEP\A (CE - 15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 182052 1.36
LEACH PAEAEI$RECII:P§§TIDN PLANT OPERATION S 342214 342214 342214 342214 342214 342214 342214 342214 342214 342214 542214 342214 4106563 50.76
AL CO
PRECIPITATEIPREPt SMELTING & REFINING o~ 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 18204 1.44
/
CONSTRUCT IGN 171CE i7108 17108 17108 17108 17108 171C8 17108 17108 17108 17108 17108 205296 1.54
CAPITAL COSTS 205300
1112638 1112639 1112639 1112639 1112638 _111255§ 1112630 1112639 1112638 1112639 13351667 100.00

1852825
INCOME LESS EXPENSES

519 518 518 518 518 51¢ 518 518 518 518 6228

g/1 8bed




}BﬁETQNE %LXEB E’Wﬁ INC. CASH FLOW PROJECTIONS , SCENARIO I.i
U 3 L
. (LOW GRADE AU @ -0~ 0Z./TON) : : : Qv GPAoEAd @
BETOBER 18, 1 5i5
HIGH ~ MINING PRODUCTION IN TONS PER SHIFT 800
GRADE:  PRODUCTION SHIFTS PER MONTH 21.7
CONTATNED TROY DUNCES OF SILVER PER TON 5
CONTAINED TROY OUNCES OF GOLD PER TON 017
RECOVERED TROY OUNCES OF SILVER (80%) 8 6844
RECOVERED TROY OUNCES OF GOLD (90%) '8 268608
LoW MINING PRODUCTION IN TONS_PER SHIFT 7200
GRADE:  PRODUCTION SHIFTS PER MONTH 21,7
BONTATNED TRGY OONCES OF SILVER PER ToN 1644
CONTAINED TROY OUNCES OF GOLD PER TON 0
RECOVERED TROY OUNCES OF SILVER (60%) .§ 1541151
RECOVERED TROY OUNCES OF GOLD (70%) 7 0

RECQVERED TROY OUNCES OF SILVER 223555
RECOVERED TROY_ QUNCE G
- - -4 -4 -4 T L L L L L L T e e L T

CAPITAL MONTH MONTH MONTH MONTH r’ON‘Iy'H PUNTE IDN'#I'I; MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
na#xntmt#tuttttttattmnx:xtttx.;ap:;u-sttn-tnat:tt##nnztttomtt:cxnt:#ct;zt’vu:aentttttvtttuacttvvntacits»ttt-:atn::::la;ant»n:tatnt=aa:n:n.a:taxutiEtnnttn-tt:t"""""‘3‘*“’3*“‘**“*’#ttt'*#""*”!t.

INCOME 2

INVESTOR CAPITAL 0 0 0 0 0 0 0 0 0 0 0 0 ] 0.00

SILVER SALES @ $6.00/0Z. 6.00 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 160869570  94.38

GOLD SALES @ $300.00/0Z. 300.00 IHE  TE %R THR %R J®e  7HR 7% 7% 7®He  7%82  7%82  ©6189 561

DRILL RIG 0 0 0 0 0 0 0 0 0 0 3] 0 0.00

LOADER 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

N 1421013 1421013 1421013 1421013 1421013 1421013 1421013 1421013 1421013 1421013 1421013 1421013 17052158  100.00

" ADMINISTRATION GENERAL 4@ma 433 4®m3 4®m3 483 433 4m3 4m3 43 4533 483 413 591% 0.44

CAPITAL COSTS 40000

ADHINISTEATION PERSONNEL ooy 7 U M s arsm azsm qreel a7 17em 17981 17981 17881 215772 1.62

GEOLOGY,/SRE - CONTHOL) ENGINEERING raangp | (BMR a2 s sa2  sae a2 M4 MR M2 MR %42 8aR 55708 4.7

MINING (HIGH CRACE 800 TPD-1 SHIFT/DAY-S DAYS/WEEK opop ©H0° OB 0B B8 WE08 W08 WS W08 W08 WO KGO8 0B 11256 8.43

MINING LOW BRADE & WASTE BY CONTRACTCR ; 45813 45613  45F13 45513 45513  45%13 458513 4513 45513 45%13 459613 459613 5515356  41.31

ASsaY ANG HETALLUPGICAL LABORATORY . - 8864 8864 £864 BE64 Bes4 5864 8664 8864 8864 B854 8864 €864 106368 0.80

CRUSHING 2 SHIFTS/BAY INCLUDING MAINTENANCE "55’0:) 76679 76678 76678 78678  7E67S 76678 76678 76678 76678 76678 76678 76678 0148 6.89

A%EEEAT?QLT; gosrs {SEE SHEET #7) 2 X 4576 o 952 o 2 o
o 52 aNs 52 52 g2 952 %52 >

1 AGGLOMERATOR OPERATOR (3RD SHFT 8.96/HOUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1552 1552 a2 fi25 725 el 8:53

1 AGCLOMERATOR HELPER  (SAD SHET  6.20/HOUR X 173.20 HRS./MO. 1108 1108 1108 1108 1108 1108 1108 1108 1108 1308 1105 13302 010

1 LOADER OPERATCA FD SHFT 1537HOUR X 173.20 HRS./MO. 1997 1997 1997 1997 1897 187 1987 1887 1957 1997 1997  23%4 0.18

CRUSHING _LOW BRACE 2 SHIFTS) CAY- TNCLUDTNG “MAINTENARN CE USSR PR R 15171 15171 15171 15171 15171 15177 15471 15171 15171 162052 1.36

o
LEACH PAD & PRECIPITATION FLANT OPERATION - 342214 342214 342214 342214 342214 342214 342214 342214 342214 342914 342914 4106563  30.76
TAL COST 1500

PRECIPITATE PREP. SKELTING & REFINING vpasg 16OV 16007 16017 16017 16017 16017 16017 16017 16017 18017 16017 13204 1.44

CONSTRUCTTON 17108 17108 17106 17108 17108 17108 17108 17106 171 171 zs 4

Ton Jos500 o8 7108 17108 205256 1.5

1852825 1112638 1112638 1112635 1112638 1112 ) 1112638 1112638 1112659 1112639 1112639 1112635 1112639 13851667 _ 100.00

INCOME LESS EXPENSES 308374 | 308374 308274 308374 308374 308374 308374 308374 308374 308374 308374 308374 37004 o
o
o
@
®
-
~
©




SCENARIO li

TQMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS
w: A ND EXPENSE % é

TOTAL I
(NO GOLD, HIGH GRADE AG € 2.5 0Z./TON, & LOW GRADE SILVER €@ 1.644 0Z/TON)

SCLNARID iT.A.5. & 1.B.8. ,
OCTOBER 1s 19&6 —o- GRA{)EO'XG
HIGH
HIGH MINING PRODUCTION IN TONS PER SHIFT 800
GRADE: PRODUCTION SHIFTS PER MONTH 21.7 @ 2.5 0Z./TON
CONTAINED TROY OUNCES b2 STLVER PER TON 2.5
CONTAINED TROY OUNCES OF GOLD PER TON 0
RECOVERED TROY CUNCES OF SILVER (80%) .8 34720
RECOVERED TROY OUNCES OF GOLD (%0%) ‘9 )
Low MINING PRODUCTION IN TONS PER SHIFT 7200
GRADE:  PRODUCTION SHIFTS PER MONTH 217

CONTAINED TROY OUNCES OF SILVER PER TON
CONTAINED TROY CUNCES OF GOLD PER TON
RECOVERED TROY OUNCES OF SILVER (60%)
RECOVERED TROY OUNCES OF GOLD (70%)

ECOVERED TROY OUNCES OF SILVER
ECOVERED TROY OUNCES
EEREEFEEER

$¢$ttﬂ“#t#tt:)##“.#‘##tt"‘*‘*‘*#tﬂ#““‘8‘*3#*$3‘*#3#?#3#3:'t#“ﬁ“a.####‘l#'

INCOME:

INVESTOR CAPITAL

SILVER SALES @ $6.00/0Z. 6.00
GO&E SA&ES @ $300.00/0Z. 300.00
DRILL RIG

LOADER

EXPENSES :

ADHINISTRATION 'GENERAL
PITAL COSTS
ADMINISTRATION PERSONNEL

PIEAL COSTS
GEOLOGY/ORE CONTROL/ENGINEERING

CAPITAL COSTS

MINING (HIGH GRADE BOO TPD-1 SHIFT/DAY-5 DAYS/WEEK
CAPITAL COSTS

MINING LOW GRADE & WASTE BY CONTRACTOR
CAPITAL COSTS

ASSAY ANEAHE¥ﬁlL-LEgGICAL LABORATORY
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE
AGGLOME ITAL COSTS

RATO
OPERATING COSTS (SEE SHEET #7) 2 X
1 AGGLOMERATOR OPERATCR (3RD SHFT 8.96/HOUR X
1 AGGLGMERATOR HELPER ESRD SHFT 6. 40/HDUR X
LOADER OPERATOR D SH 11.53/H0
CRUSHINGCLEW GRAEE—: SHIFFS/DAY INCLUDING I’AINTENANC[

APITA S

LEACH PAD & PRECIPITATION PLANT OPERATION
CAPITAL COSTS

PRECIPITATE PREP, SMELTING & REFINING
CAPITA

L tosTs
CONSTRUCTION
CAPITAL COSTS

INCOME LESS

08l 8bed

0
.6 154115 1
o7 0

© CAPITAL

188835

MONTH

BREFEF t."8#““'8"‘3#3*3'#"“3‘#"‘ﬁ$$#$t#‘33t##3#'3&#3"*3‘##3##3'#0?3‘#8$'$#!$3¢"¥

MONTH

MONTH

MONTH

NDNTH

MONTH

MONTH MONTH MONTH

MONTH

MONTH

TOTAL

lHtBﬁ‘Stﬁ“3"Qtttttttﬁ#ttttttﬁtﬁtttﬁ#R‘#“‘t’#ﬂﬁ‘V#'t#tkﬂ**#t‘tttstﬂt‘tt#t#t#“&t"‘#t'ttﬂ""‘lt‘t‘

MONTH
3 #11 #1e

tttﬂ*#"Qﬁﬁtﬁ“‘t“‘*!li‘t“"‘B““""#ﬂ#“"'t#$"#Q"#'###“3*!$¥$9“atﬁﬁﬂ3"‘3?‘t#ltt##‘#tttat:ﬂﬂ‘#t#‘#l’t"".‘t'

CATEGORY

1133017 1133017 1133011 1 / - ; a : ] 3 1 133 100:00
3011 1133011 1133011 1133 1133011 1133011 1133011 13596130  100.
: 3 3 3 013 1133017 1133013 1133014 113301] 8 ) ) 0 000
0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
1133011 1133011 1133011 1133011 1133011 1133011 1133011 1133011 1133011 1133011 1133011 1133011 13586130 100.00
— 4333 423 483 483 4@m3 483 433 483 493 433 433 483 591 0.44
- 17981 17 881 17 981 17 981 17981 17981 17981 17881 17 981 7 17ee1 7sel 218772 1.60
T 26440 45442 4BAAD  4BAAR 46442, 46442 4BAM2  4B4sR 4642 AB4sR2 4B4AsR2 5E7304 4.14
— 808 3808 E08  93B08  SBEOB 38808 3808 BB 93808 80B 83808 93808 11256 8.37
, 9513 45®B13  45H13  45H13 45%13 45%13. 45%13 453513 45913 45%13 459613 459613 5515356  40.99
— 8864 8864 8864 8864 £864 eesa. 8864 6864 5864 ge6 4 8864 B8E4 106368 0.78
suggoy  1O0F0 4680 76678  7667S  7B67¢ 76678 76678 76678  7BE 76676 76678  7667% 920148 6.84
4575 2152 9152 9152 9152 9152 9152 9152 9152 9152 9152 9152 9152 109824 0.82
173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1582 1552 1552 1552 1552 1552 18622 0.14
173.20 HRS./MO. 1106 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 13302 0.10
173.20 HRS./MOD. 1997 1957 1997 1897 1957 197 1887 1897 1997 1597 1897 1857 23964 0.18
M 15171 15171 15171 15171 15171 18171 18171 15171 15171 182052 1.35
amepn o001 350961 350861 350861 350864 350967 350861 350961 350961 550861 350861 350861 4211538 81.30
ey oo 100w 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 142204 1.43
<
gy 700 G 1718 17108 17108 37106 171CB 1718 17108 17106 17106 17108 205286 1.53
[
1es2825 1121387 1121387 1121387 1121367 1121367 1121387 1121887 1121287 1121387 1121387 1121267 13456642  100.00
EXPENSES 11624 11624 | 11624 11624 11624 14626 11624 11624 11624 11624 11624 11624 139488




}BﬁETQNEOEELXEB EEEESEQJC CASH FLOW PROJECTIONS . EEEI‘I-SF‘EQ 51\6621. .

SCENARIO IV.A.1 $5.50/0Z.)
OCTOBER 16 1985
HIGH MINING PRODUCTION IN TONS PER SHIFT 800
GRADE : PRODUCTION_SHIFTS PER M 21.7
CONTAINED TROY OUNCES GF SILVER PER TON 5
CONTAINED TROY OUNCES OF GOLD PER TON .017
RECUVERED TROY OUNCES OF SILVER (80%) .8 65440
RECOVERED TROY CUNCES OF GOLD (90%) .9 265.608
LOW MINING PRODUCTION IN TDNS PER SHIFT IFT . 7200
GRADE : PRODUCTION_SHIFTS PER 21 .7
CONTAINED TROY OUNCES DF SILVER PEH TON 1.644
CONTAINED TROY OUNCES CF GOLD PER TON .014
RECOVERED TROY OUNCES OF SILVER (60%) .6 154115 1
RECOVERED TROY CUNCES OF GOLD (70%) .7 1681.152
RECQV TROY OUNCES OF SILVER 223555

ERED
RECOVERED TROY OUNCES OF GOLD
PEET

BERRX TS ttttttti‘ntttttttaalt"tttttattta‘ttttttt‘ttnttt.‘tt.lttt#ttt'tattt'D:t#lttatttltttlttttttlttt‘tntt‘tttat:$tt:atltttt-tttttatsttn‘ttt&n#t’####vv#‘a:gtagszat:;;‘g‘;‘tsaa;g:tttttt‘tt‘ct‘t

CAPITAL MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
tsvaa#attntxntcauxat:uaaattt:ux:n:o»n»tnnuaa#:tatuunt»:ut#‘at:natntatttaattttic:atntt:»tuxnn:ntsattntt:tzt:satatatxszt-tstggtasaat;iz'sno:t:!gan-u:zatn?#vnntaf:gttaz:::11:sgnmaZl:;tg;.uE;égg“.;g‘.E

INCCME :

é’x‘!ﬁ%ﬁ"“ CQSITALs 50/0Z 5.50 12295 5:[3J 1229:555J 1229&555J 12251555J 122955:9 122955:[4] 122955:? 2 sg 3 3 : : g a0
3 ; J 12295 1229553
BEII_LLSQ%ES © $300.00/0Z. 300.00 5390 g 539028 539028 sasoeg 539323 53 9028 535028 533)28 539028 153%5)3‘3 fgggg 123%238 13312&8333 gg:ig
LOADER 0 0 0 0 0 0 0 0 0 8 8 8 8 8;88
EYPENGESS 1768581 1766581 1768581 1768581 1768581 1768581 1768581 1768581 1768581 1768581 1768681 1768581 21222975  100.00
TADMINISTRATION GENERAL 43 483 43 4%3 483 4®m3 4:3 483 48B3 432 s 4
CAPITAL CCSTS 40000 K L3 4333 59196 0.44
ADMINISTRATION Peggonna. B 17 581 17 881 17981 17 881 17 981 17 981 17981 17 881 17 881 17981 17 981 17881 215772 1.80
GEOLDGY/EQEI_(FQETFSOISJEHGINEERING B 46442 45442 46442 46442 46442 45442 45442 45442 46442 45442 26442 46442 557304 4.13
MINING (HIGH GEAESS%D TPD-1 SHIFT/DAY-5 DAYS/VEEK s 3806 93808 3808 33808 3808 33808 RB808 3808 BBOE 93808 83808 33808 11256 B 8.34
MINING ngptls AEECgs¥§STE BY CONTRACTOR . 459613 45%13 45%13 459513 45%13 459513 45313 45813 45%13  45%13  45%13 45913 5515356 40 .84
ASSAY AN&gﬁﬁtngggrgAL LABORATORY — BEE4 8864 8864 8864 8864 2864 8864 8864 8864 8864 8864 8864 106368 0.78
CRUSHING—=2 SHIFTS/DAY INCLUDING MAINTENANCE - 76679 76679 76678 76678 76678 76679 76678 76678 76
CaPTTAL CoSTs 265200 € 678 76679 76679 76678  R0148 6.81
AGGLOMERATOR
OPERATING COSTS (SEE SHEET # —7) 2 X 4576 ) 9152 9152 952 9152 fN52 52 9152 9152 N5z 52 152 ANse osee4 0.81
1 AGGLOMERATOR GPERATOR (3RD SHFT 8.96/HOUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1555 7552 18622 0.14
1 AGGLOMERATOR_HELPER 3RD SHFT 6.40/HOUR X 173.20 HRS./MO. 1106 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 12302 0.10
1 LOADER OPERATCR 3RD SHFT 11.53/HOUR X 173.20 HRS./MO. 185 1957 1857 1897 1857 1957 1997 1897 1857 13 1897 1997 23964 0.1&
CRUSHINGckmf gEAEEg?rCSHIFTS/DAY INCLUDING MAINTENANCE R 15171 15171 15171 15171 | 15171 15171 15171 15171 15171 15171 15971 18171 162082 138
D
LEACH PAD &I_F;RECIPITATIDN PLANT OPERATION S 354842 354842 354842 354842 \354842 354842 354842 354842 354842 354842 354842 354842 4258109 31.53
PRECIPITATE PREP{: EMELTING & REFINING ‘72450 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 122204 1.42
cousmumw 17408 17108 17108 17108 17108 17108 17108 17108 17106 171 1 171 052 1.52
CAPITAL COSTS 205300 ' g e P E0aEDe
1852825 112526E 1125268 1125266 1125268 112526€ 1125268 1125268 1125268 1125066 1125266 1125268 1125266 185032123  100.00
INCOME LESS EXPENSES 64331 643314 643314 543314 643314 043314 643314 643314 643314 543314 643314 643314 7719762

181 8bed




OMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SCENARIO IV.A A
TOTAL INCOME AND EXPENSES SCENARIS T84
SCENARIO IV A.4. [AG TO $4.00/0Z.) '
OBER 16, 1588
HIGH  MINING PRODUCTION IN TONS PER SHIFT 800
GRADE: PRODUCTION SHIFTS PER MONTH 1.7
CONTAINED TROY OUNCES OF SILVER PER TON 5
CONTAINED TROY QUNCES OF GOLD PER TO 017
RECOVERED TROY OUNCES OF SILVER (BO0%) B 68440
RECOVERED TROY OUNCES OF GOLD (90%) 19 265.608
Low MINING PRODUCTION IN TONS_PER SHIFT 7200
GRADE: PRODUCTION SHIFTS PER MONTH 597
CONTAINED TROY OUNCES CF SILVER PER TON 1644
CONTAINED TROY OUNCES OF GOLD PER TON - ‘014
RECOVERED TROY OUNCES OF SILVER (60%) 6 1541451
RECOVERED TROY OUNCES OF GOLD (70%) 17 1531.152
RECOVERED TROY OUNCES OF SILVER 223555
RECOVERED TROY OUNCES OF GOLD 179

ttottonvnttt#tttttttntttntttattx#tatta»:t»saatuunntnmvvtaaataae$ttttnstuaaaatanctttstat:ttttatan:ttcs##sn-xe:etxnt:tt:vzta::e:xnasnxasntntnt::ttttatvtvaautt’“l‘ttt*tt*‘*tﬂlt‘w"#m‘#***"”"""“‘
’ CAPITAL MONTH MONTH WNIH I"ONTSI ) P‘DN'\;H I*’ONIH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY

#3 T i
3“*!#3#““3““"#"#“'#‘l.‘3‘*ﬂ’#‘##ll‘t‘#tt"33“tﬁtat#ﬂ“"3“3"“‘33t#t‘t'#‘t*'.""3S‘#tt*ttt#*ﬂlB"$$’"“ttt##tt‘t#ittat#“3‘3"#3“"*l.‘##;3‘&t#t“lgttatv8.11##"4“##“t’#‘ﬁ‘.l#“tt‘lt
INCOME : ' '

iy . . ’ : . 0 0 y T 89420y 10730647 69.39

EBNEBAPALER €286 :08/5%: aof:68 Bsapal 890721 BSARRY  BSMRR  E9APR)  BPMGRY BBl EP4R)  BPHFA] Sise sacoes s3wse 6ases3g 37.61

DRILL RIG 0 0 0 0 . 0 0 0 0 0 i i 0 0 0.00

LOAGER 0 0 0 o 0 0 0 0 0 0 0 0 0 0.00

— 1233248 1433249 1433240 1433049 1433240 1433245 1433249 1433249 1433249 1433248 1433249 1433249 17198983  100.00

ADMINISTRATION GENERAL ' 433 4®3 4®m3 483 493 4533 43 483 403 4333 453 4m3 59 0.44
CAPITAL COSTS 40000

ADMINISTRATION PERSORNEL fopge 7S Ve 7S M azem wsm o a7em 7sel A7 a7em 176 17981 215772 1.86

GEOLOGY/ GRE_ CONTHOL/ENGINEERING o MR R mae e a2 15442 ABA42 46442 46442 A§44T 46442 4BA42 557304 4.13

TA 143

MINING (HIGH GRADE 800 TPD-1 SHIFT/DAY-5 DAYS/WEEK sppp  ©F0B  ©E0B  GB0S 0808 08 BEOR  WE0B  SEB B0 6808 G808 93808 11256 % 8.34

MINING LOW GRADE & WASTE BY CONTRACTOR [ 513 6WIS SBII B 4SHI W3 45BII LB 5B 5H3 15%12  45%13 5515356  40.84

ASSAY AND M%TﬁtngggAL LABORATORY — 8864 6664 Be64 8864 - BE8B4 2864 8864 8864 BB64 age4 eB64 8864 106368 0.78

CRUSHING=2 SHIFTS/DAY INCLUDING MAINTENANCE °  7ee78 76678 76679 76679  7667¢ 76679 76678 76678  7BE7S 76675 76678 76678 0148 6.61
CAPITAL COSTS 265200

AGGLOMERATOR

OPERATING COSTS (SEE_SHEET #7) 2 X 578 9152 952 9152 o152 %52 52 952 10824 0.81

1 AGGLOMERATOR OPEPATOR (3RD SHFT 8.96/HOUR X 173.20 HRS./MO. 1552 1552 1552 1582 1552 1552 1552 18622 0.14

1 AGGLOMERATOR MELPER ~ (3RD SHFT 6.40/HOUR X 173750 HRS./MO. 1108 1108 1108 1108 1108 1108 1108 12302 0.10

1 LOADER OPERATOR 3RD SHFT  11.53/HOOR X 173150 HRS./MO. 1997 1957 1997 189 1397 1887 1857  239%4 016

CRUSHING LOW GRADE-2 SHIFTS/DAY INCLUDING MAINTENANCE 15171 15171 18171 15171 18174 15171 15171 182052 735
CAPITAL COSTS 60000

LEACH PAD & PRECIPITATION PLANT OPERATION aarsgp 294842 5842 354842 354842 354842 354842 354842 4258108 31.53

PRECIPITATE PREP, SMELTING & REFINING 18017 16017 16017 16017 1 ; 19204 1.22

CAPITAL LosTs 70450 8017 16017 16017 1220

CONSTRUCTION 17108 17108 17108 17108 17108 17108 17108  2052%6 1.52
CAPITAL COSTS 205300

1650825 1125268 1125268 1125268 1125266 1125066 1125266 1125268 13503213 _ 100.00

INCOME LESS EXPENSES T 307981 307981 307981 G078 307980 307 “Tag7oe1  s07cer 307881 307981 307881 3696770

231 abed



;S,RET%EO EEILXEB E%Eﬁ INC. CASH FLOW PROJECTIONS SEENARID Y.
SCENARIO IV.A.6. [AG TO $3.00/0Z.) ’ . AG TO $3.00702.
OCTOBER 16, 198

HIGH MINING PRODUCTION IN TONS PER SHIFT BOO
GRADE : PRODUCTION SHIFTS PER MONTH 21.7
CONTAINED TROY QUNCES OF SILVER PER TON 5
CONTAINED TROY OUNCES OF GOLD PER TON .017
RECOVERED TROY OUNCES OF SILVER [BO0%) .8 68440
RECOVERED TROY OUNCES OF GOLD (90%) .9 265.608
LOW MINING PRODUCTION IN TONS PER SHIFT 7200
GRADE: PRODUCTION_SHIFTS PER MONTH 21.7
CONTAINED TROY OUNCES OF SILVER PER TON 1.644
CONTAINED TROY OUNCES OF GOLD PER TON .014
RECOVERED TROY OUNCES OF SILVER (60%) .6 154115 .1
RECOVERED TROY OUNCES OF GOLD (70%) .7 1531.152
RECOVERED TROY OUNCES OF SILVER 22:%5553

RECOVERED TROY OUNCES OL|
Al A -+ AR+ L T T R L bbbt b et bR bbb bbb bbbt bbb bbbl bhhibhiiviihbi it fuiubih bbbty
CAPITAL MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY

z 4 A 5 .
etttntatctanttattunnznt»:umnmucaanttcttnancamncntutttu’snanuuungg§1§a‘tuazglcuttnntiatn:sn:t£§n:nva:t!tntttut§§untt-u\ozz:unn3;;1unntigt:ununf?tn.n:;flgaan‘ttrlltnsmn»ilgaa»atigeaattOt:tt:

INCOME:

YRR PR e s 00/ oz 3.00 670868 670860 670865 670863 670865 670865 670868 6706 2 670868 2 g g g g.0¢
I . . 85 670665
GOLD SALES @ $300.00/0Z. 300.00 Sjoees  E708ss 70883 IR SIBR W HNR W HPn Mhes M Spee Miam  Gaee
BRILL RIG 0 0 0 0 0 0 0 0 g %eg 5 o e -28
LOADER 0 0 0 0 e 0 0 0 0 o 0 il 0 0.00
— 120969 120960 120963 12096% 1209693 1209693 12096 1209693 1209653 1209693 1209698 1209693 14516321  100.00
“ADMINISTRATION GENERAL 4933 433 43 4m3 4B3 483 4®3 4®3 4®3 4
CAPITAL COSTS 40000 3 e 4fad e B8
ADMINISTRATION PERSONNEL ooy VS 7em azee wem 7ol asel 17sel a7sel 17881 17981 17981 215772 1.60
GEOLOGY/ GRE CONTROL/ENGINEERING 1‘;3000 46442  4BAAD  ABAL2  4GAAD 544D 4B442 46442 46442 46442 45442 45442 46442 557304 4.13
MINING (KIGH GRADE 800 TPD-1 SHIFT/DAY-5 DAYS/WEEK ompp  ©0° W8 mws  mws  meos a0 2808 BB W8BO8 B0 WBBOB 93808 11256% 8.34
MINING LOW GEAEECgS¥é5TE BY CONTRACTOR , 91 45WIS MSHIT MBI WIS ASBIS SH13 4513 45513 459613 45%613 459613 5515356  40.84
ASSAY AND METALLURGICAL LABORATCRY o 8864 8864 g864 Bes4 8864 BeE4 ses4 8854 8854 2964 8864 6854 106368 0.75
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE - 76678 76678 76678 76676 78679 76678 766 7 e g
AP AL aanX SEEEHN 78 6678 7667 76675  7667S 76679  SR0148 6.8
AGGLOMERATOR
OPERATING COSTS (SEE SHEET #7) 2 X 4576 9152 52 52 52 %52 fN52 %52 o152 o152 %152 ns2 952 10524 0.8
1 AGGLOMERATOR OPERATOR (3RD SHFT g.96/HOUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1582 1585 18Be2 0.14
1 AGGLOMERATOR HELPER  (3AD SHET  6.20/HOUA X 173.20 HRS./MO. 1706 1106 1106 1108 1106 1108 1108 1108 1106 1106 1108 1106 13300 0.10
R P AR IFTPAY. RELUDING PAINTENANCE oo e M0 A A A (A 1] TR+ 4 A TN -4 s e8ded g.1e
SSHIN : ; 15 1 171 18974 15171 15171 1517 1 15174 :
R TAL Chers 000G E i 171 5171 5174 15171 15171 182052 1.358
LEACH PAEAE:[??EC(I:E%}STIUN PLANT OPERATION ouog, (59042 35442 Ss4Baz 354842 GS4BM2  5S4Ba 354B42 354642 354842 354842 354842 354842 4258108 31.53
PRECIPITATE PREP, SMELTING & REFINING ; 16017 16017 16017 16017 18017 16017 16017 501 017
PRECIPITELE o - o : 7 16017 16017 16017 18017 186017 13204 1.42
N 17108 17106 17108 17108 17108 17108 17108 17108 17108 17108 171 17108 @ 2
TIOH e om0 o8 0 7108 7108 205256 1.52
T6S2625 1125068 112526€ 1125060 1125068 1125266 1125268 1125268 1125268 1125068 112526 1125266 1125060 12503212 100.00
INCOME LESS EXPENSES BA4%5  BAAE  B44%E BL426 | BALD  BAAS  BA4ZE  BA4 | BAAZ6 | B4426 | Ba42s 1013108

g3l abed




TOMBSTONE SILVER MINES INC CASH FLOW PROJECTIONS : SCENARIO IV.A.7.
TOTAL INCOME AND F . AG TD $2.63/0Z.
SCENARIO IV.A.7. (AG TO 52 63/0Z.) :

OCTOBER 16, 1885

HIGH MINING PRODUCTION IN TONS PER SHIFT 800
GRADE : PRODUCTION_SHIFTS PER MONTH 21.7
CONTAINED TROY OUNCES OF SILVER PER TON ]
CONTAINED TROY OUNCES OF GOLD PER TON .017
RECOVERED TROY OUNCES OF SILVEH [BD%] .B 68440
RECOVERED TROY OUNCES OF GOLD (%0%) : .9 265.8608
LOW MINING PRDDJCTION IN TONS_PER SHIFT 7200
GRADE: PRODUCT ION FTS PER MONTH 21.7
CONTAINED THOY OUNCES OF SILVER PER TON 1 544
CONTAINED TROY OUNCES OF GOLD PER TON 14
RECOVERED TROY OUNCES OF SILVER_(B0%) .8 15&115 ]
RECOVERED TROY OUNCES OF GOLD (70%) .7 1531.152
RECOVERED TROY OUNCES OF SILVER 223555

RECOVERED TROY OUNCES OF GOLD

1787
".'t#t‘t“..t‘"t#‘.t.“.‘.‘.“"“‘#'.“.“’.““""'.llQ""'"O‘O'.#“‘ltt‘.tﬁllD'lt““.'."..".""".““‘t“...“.‘."'#Q“l“."".‘.‘t‘tt‘ttBI'3’3'!10.#33$3**'33‘!!‘ttﬂ&#‘#ﬁ.t""l"."‘

CAPITAL P’ONT!‘i mmg MONTH I‘CN;IZ M'JN}? MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY

3“‘#‘tt#ﬁ‘t‘#l‘lt“‘itt#t#‘ltt*l"'ﬂ‘..‘####.‘t“##i“0‘ﬁt"##0F"*“"tbt'a#‘t't8#‘*90t‘t#33l“lﬁﬂ“#'“‘.l’Q‘..3.3’*3"".“t‘t"3“'.“‘3‘&"!tt‘#“‘l#'ﬁt&“ﬁ#t't!3{“#“’#it‘*'@“""ﬁ“‘l‘.‘.‘

s====== 0 0 0 0 0.00

&HEEEDEAEEEI&AEE 63/02. 2.62 ses719  ses71d ses7ad ses71d  ses71d  seszad sesz1d ses;d  ses71d ses7ia ses7i4 ses714 7028573 52.08

D SALES €@ $300.00/0Z. 300.00 539028 533028 539028 539028 539028 539028 539028 539028 539028 533028 2539028 539028 646B336 47 .92

DHILL RIG 0 [y 0 0 o 0 0 0 0 0 0 0 0 0.00

LOADER 0 0 0 0 0 0 0 0 0 0 ] ] 0 0.00
' 1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742

—— 1124742 1124742 1124742 13495908  100.00
ADMINISTRATION GENERAL 433 4m3 433 43 483 4®3 483 413 483

RATION GENERA 40000 4833 4933 483 5NH 0.44

ADMINISTRATION PERSONNEL jopo OBV VS SR azem wysa o yem a7 s 7SR e azsem A7 215772 1.60

GEOLOGY/GRE CONTROL/ENGINEERING 16442 46442 46442 46442 46442 46442 46442 46442 ABAA2  Agans  ABA4D  ABAAD 557304 4.13

TAL COS 143000 .

MINING (HIGH GFADE 800 TPD-1 SHIFT/DAY-5 DAYS/WEEK oppp  ©WF  GE0S W08 BE08 BB WE0B BB WE0S  OM0B  WEE BB WA 11256 8.34

MINING LOW GRAGE & WASTE BY CONTRACTOR , 5E13 HSWIT L5HIT MBI 5B SBI SHIT LB ASBII 13 MSBIT LSBT 551536 0,84

ASSAY ANg HETALLURGICAL LABORATORY - 8864 5864 8864 ges4 £864 ees4 8854 BE64 g8s4 8664 8864 8864 106368 0.7¢

CRUSHING 2 SHIFTS/BAY INCLUDING MAINTENANCE 255#0; 76679 76679 78678 76678  7667¢ 76678 78678 76679 78679 76679 76679 76678 L0148 6.8

A PERAT INGCOSTS (SEE SHEET 47) X 4576 ) 2 2 o o
ET ¢ @5 as Ns2 52 52 o152 aN1s2 9152

1 AGGLOMERATOR OPERATOR (3RD SHFT §.B/HOUR X 173.20 HRS./MO. 1552 1552 1552 1552 15592 1553 1552 1552 e e fee el 8=

1 AGGLOMERATOR HELPER  (3RD SHFT g.207HOUR X 173.20 HRS.7MO. 1108 1106 1308 1108 1106 1108 1108 1108 A3DE 1588 1505 43500 84

1 LOAGER OPERATOR 3RD SHFT  11.53/HGUR X 17320 HRS.7MO. 1997 1887 1967 1857 g 1987 1987 1997 s L jaes  12aue 18

CRUSHING_LOW GRADE-2_SHIFTS/DAY INCLUDING MAINTENANCE e TP ST S s s st szt s A5 A% aer el 9-18

- o
LEACH PAD & PRECIPITATION PLANT CPERATION owsg (5484 90éEae  O5dpe  5ape 35484z 35484z 354B42 3SR 354842 354842 354842 2258109 31.53
PEECIPITALE PHEP{:O?PELTILG REFINING 22450 16017 16017 18017 16017 16017 16017 416017 16017 16017 16017 16017 192204 1.42
CONSTRUCTION 17108 17108 17108 17106 17108 17108 17408 17108 17408 171 1 20528
TION e 205500 7108 7108 17108 205296 1.52
1852825 _‘l1<5268 1125268 1125268 11 1125268 1125268 1125268 112556 J12526E 1125260 1125266 1
INCOME LESS EXPENSES -525 ~525 ~525 Teos o525 -s25 525 “s28 525 Zs25

g1 8bed




TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS
ENAR V A4

E_Al D E A,
Latka SR AL V8 %1 00/02.) = . REEHER190b7 08
OCTCBER 16,
HIGH MINING PRODUCTION IN TONS PER SHIFT 800
GRADE : PRODUCTION SHIFTS PER MONTH 21.7

CONTAINED TROY CUNCES OF SILVER PER TDN S

CONTAINED TROY OUNCES OF GOLD PE .017

RECOVERED TROY OUNCES OF SILVER lBO%] .8 658440

RECOVERED TROY OUNCES OF GOLD (90%) g 255.608
LOW MINING PRODUCTION IN TONS PER SHIFT 7200
GRADE : PRODUCTION SHIFTS PER 21.7

CONTAINED TROY OUNCES DF SILVER PER TON 1.544

CONTAINED TROY OQUNCES OF GOLD PER TON

RECOVERED TROY CUNCES DF SILVER [60») .6 184 15

RECUVEHED TROY OUNCES OF GOLD (70% .7 1531 152
RECCOVERED TROY OUNCES OF SILVER 223555
RECOVERED TROY OUNCES OF LD 1797
#cnttttta:saatstttv#a###atwataottt:taate:satntnnaat:azncvwn:a~aean:aca:»xnﬂas:ntstnu:auttt=tcvttt»tants#aastttttttttcctantatatstt:tv:#sez:;bncnttotamtutttt‘zno:un»otntananamamaataaattttasatttnta:tta

FAEéIAL HON'L};[ MONTH MONTH mhﬂ; MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
atttttatta.sttta##nanttn#ttant:ta#itttnaattvttnt‘sot‘nattazna-nn:»&mneane3#v:nsnt#taa;tcitsaonntgatanstat;ontttttttvttatt1nna:cvnnc:iZs:vtsas:ttsat:::n:tgtqg‘g.‘lg‘.,g‘ggllg,g,‘,,,lg,,,,,,‘,,,,‘..,,,.

INCDME.

“INVESTOR CAPITAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
SILVER SALES @ $5.00/0Z. 5.00 1117776 1117778 1117776 1117776 1117776 1117776 1117776 1117776 1117776 1347776 1117776 1117776 13413308 8E.15
SE%ELSAR%(ESS $100.00/0Z. 100.00 178678 175578 17%78 17 9378 175673 175578 17676 17%76 179676 17%78 17%76 17%76 2156112  13.85
0 0 0 0 0 0 0 0.00
LOADER 0 0 0 0 0 0 D 0 0 o 0 0 0 0.00
ESPENSERS 1097452 1287452 1257452 12€7452 1287452 1287452 1287452 1287452 1287452 127452 1207452 1287452 1556 Q420 100.00
_REﬁEE?RATIDrxLGENETRAL 40000 4m3 4®3 4m3 433 483 4®3 4@z 483 433 133 433 483 591 0.44
ADMINIST&T%?NLPER':OM\EL 000 17987 17¢81 17 981 17 581 17981 17 981 17 o1 17 9@ 17881 17581 17 oe1 17881 215772 1.60
400C0 - ¥
CEDLDGY/EEE CONTROL/ENG INEERING 23000 sg4s2 46442 46442 4BA 46442 4B442 46442 45442 4B442  agaLD  4B44S 46442 557304 4.13
g )
MINING (Eisﬁ G B%gééo TPD-1 SHIFT/DAY-5 DAYS/VWEEK B XBOB  WBOB  S3BOB w808 93808 K808 808 BB W08 E0s  BE0B :BEIB 11256 B 8.4
MINING ng ?R:EECS ¥QSTE BY CONTRACTOR 9 513 4513 45%13 45313 45%13 45513 45%12  45%13 45313 45%H13 458613 458513 5515356 40.84
) G ) .
ASSAY AND METALLURGICAL LABCRATORY ) BE64 £864 gega £es4 8854 eee4 €864 ;3 - 8864 8e64 8864 106368 0.7¢
16375 T
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE 76675 7€67¢ 76879  7E67§ 78679  7s67e  7667E 78672 7EE7S 76678  7BE7S
e cheiTiL s/ sessos 7 5 3 7 7667¢ 76675 76675  S20148 .81
OPERATING COSTS (SEE SHEET £7) 2 X 9152 Tse 9152 252 915 s
1 AGGLOMERATCR OPERATOR fann SHFT §.96/HCUR X 1552 1585 1552 1552 185 F1E8 jas Tsa5 "eeas R
1 AGGLOMERATOR RELPER 137D SHET §.20/HOUR X 1108 1108 1108 1108 1108 1308 1708 1108 12300 010
1 LOADER OPERATCH {3RD SHFT  11.53/HCUR X 13857 1987 1897 1857 1587 1867 1967 1867 23564 0.16
CRUSHING ko\f'TsﬂAggéﬁssmFTQ/rM INCLUCING MAINTENANCE b 15174 18174 15171 15174 1517 15171 18171 15171 1Es0ezs 7°3c
el 18205 el
EEAE:FPA%EIEEECE:B’%S’%T;ON FLANTF(IJ:ERATIDN i54B42  354B4c 354842 352842 454pAz  E54B4z 354842 354pA2 258108 ©1.53
RECIPITA EP, LTING & REFINING €017 £017 3 18017 7 g 4 o
CAPITAL BDSTE E 16017 16017 16617 19204 1.42
CONSTRUCTICH 17108 17106 47108 171CE 205296 1.52

CAPITAL COSTS

1125268 11ebaebt ’lE’aZ’EE

172184 1721€4  1721€4

INGOME LESS EXPZ T 172164 2066207

gg| afied




TOMSSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS CERRD
TOTAL mcove AND EXPENSES 43
SCENARIO I T.B.3., 1I.A.4., 1I.B.3., IV.A.15 & IV.B.7. ( HI GRADE A TUN 1503 0] 0Z/TON, LO GRADE AG 1 0Z/TON; AU .008 OZ/TON . 12884
OCTOBER 16, {9§ AG € u/ IL.A.4.
HIGH HINING PnooucrmN IN TONS PER SHIFT : 800 }3-@-}5-
GRADE : DUCTION SHIFTS PER MONTH 21.7 HI GRADE AG' 8"
DNTAINED TROY OUNCES OF SILVER PER ToN 3 L o oR. AU @
GONTAINED TROY QUNCES OF GOLD PER TON .01 e e
RECOVERED TROY OUNCES OF SILVER [BO%] .8 241664 T
RECOVERED TROY OUNCES OF GOLD (S0%) .9 156.24 ngN AAU o
LowW MINING PRODUCTION IN TONS PER SHIFT 7200 Ag“g 2%:/{8;
GRADE: PRODUCTION SHIFTS PER MONTH 2 : .
CONTAINED TROY OUNCES OF SILVER PER TON 1 AU @ $450/0Z.
CONTAINED TROY OUNCES OF GOLD PER TON .008
RECOVERED TROY OUNCES OF SILVER_(60%) .6 B744
RECOVERED TROY OUNCES OF GOLD (70%) .7 874.844

RECOVERED TROY OUNCES OF SILVER 135408
RECOVERED TROY OUNCES OF GOLD 03

1

atcaasttt:attt‘satanununtant:tttvtoetvstttattx:tttaatatttsatntttocgtn.3:tttsttstaaaatan::zntttc#onsnvstnstnetncetns#sﬂnatsa‘at:tnttta-tvas;:ttttt:nxa=cqt.,,....”..,..,,......,..,,,.,..,....,‘...,.....
i CAPITAL MONTH I'DNTg MONTH MONTH MONTH MONTH MONTH MONTH NTH MONTH MONTH MONTH TOTAL CATEGORY

33“$#'#"*“““‘“#‘t#t‘ﬁ"““‘.‘l"‘"““3!“3#‘3*‘#”“3*’8'#ﬂ‘.3*#"#"#‘#3##‘tl‘.‘#t“‘."t"¢¥‘38"3*‘3!‘3Dﬁ“Sttﬁﬁi#'33‘*33#####‘#"““#‘3‘3#8ﬁ#f.$$°"£19“3“‘211"""!12"““‘&-“'“."a

INCOME:

TINVESTOR CAPITAL 0 ) 0 ) 0 0 0 0 0 0 0 0 0.00
SILVER SALES @ $10.00/0Z. 10.00 1354080 1354080 1354080 1354080 1354080 1354080 1354080 1354080 1354080 1354080 1354080 1354080 16248960 74.48
EE%ELSQ%ES @ $450.00/0Z. 450.00 454038 454038 454033 484033 45403% 454033 dswag 284033 ABL033 ' amal33 484033  AB4033 5568384  25.52
0 0 X
LOADER 0 0 0 ] 0 0 0 0 i 8 8 0 0 8;88
EXPENSES: 1B18115 1816113 1818113 1B16113 1818113 1618113 1618113 116113 1816112 qg18113 1818113 1818113 21817354  100.00
ADMINISTRATION GENERAL A 433 433 493 433 43 483 4983 483 43 4333 4333 4333 591 9% 0.44
ADHINIST&T}EQLPEO&B\NEL 0000 17981 17931 17 981 17 981 17 981 17 981 17 981 17981 17 981 17881 17 &1 17981 215772 1.6
GEOLOGY/OREI'?OETR‘Js%ENBINEERING : 46442 4 442 46 442 46442 46442 48442 46 442 46442 4B 442 A6 442 46 442 45442 557304 4.16
COSTS 143000 .
MINING [HIGHTGRAEES?UD TPD-1 SHIFT/DAY-5 DAYS/WEEK 6000 08 WBBOB 808 B B08 we0e ~ BB0B  S380B 3808 808 3808 93808 3808 11256 % 8.40
MINING LDWP(I;?ﬁEECgSWASTE BY CONTRACTOR g " 459613 45%13 459613 45%13 4535613 45%613 4535613 45%613 45F13 45%13 459613 459613 5515356 a .17
ASSAY AND ME;ALLlé!RgIgAL LABORATORY - 8864 €864 8864 8864 8864 5854 8864 8864 geea 8864 €esa ge64 106368 0.79
causams—ci %}\HS%AY INCLUDING MAINTENANCE 265200 Je675 76679 76679 76678 76678 76678 76678 76679 TEE7S 76679 76678 76679 L0148 6.87
Agg'égm?ﬁg EOSTS (SEE_SHEET £7) 2 4576
H % 52 g152 952 9152 ANs2 9152 o152 952 9152
1 AGGLOMERATOR OPERATOR [3HD SHFT £.96/HCOUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1559 1552 1552 1552 {’?-,SS %22 {’éES 1932%3 8'?%
1 ACGLOMERATOR HELPER  (3RD SHFT & -407HOUR X 173.20 HRS./MO. 1108 1108 1106 1108 1106 1106 1108 1108 1108 1108 1108 1108 12302 010
1 LOADER OPERATGR 11.53/HOUR X 173.20 HRS./MO. 1997 1997 1997 1897 1857 1897 1997 1997 13 1997 1987 S 3% 018
CRUSHING LOW GRADE-2 CHIFTS/DAY INCLUDING MAINTENANCE 15171 15171 15171 15174 15174 15171 15171 15171 15471 18171 18975 18357 482022 138
CAPITAL COSTS 80000 ! ’ s
LEACH PAD glpnﬁc%gﬂmn PLANT OPERATION SHEd 345061 346061 346061 346061 346061 346061 346061 346061 346061 346061 346061 346061 2152731 31.00
PRECIPITATE PREP, SMELTING & REFINING 16017 16017 16017 16017 16017 16017 16017 16017 16017 :
e m’;‘S,” £F; D o ' 7 7 16017 16017 16017 182204 1.43
NSTRU 17108 47108 47108 17108 171CE 17108 17108 17108 17106 7 ' 2
£ (- 205300 7 17108 17106 17108 205296 1.53
TEscEes 1116466 ‘1"64§E 1115495 116666 11164BE 1116486 1116486 1116486 1116486 118406 1116456 1116486 13357835  100.00
INCOME LESS EXPENSES 301627 7016827 701627 701627 701627 J01627 701827 701627 701627 701827 701627 701627 8419519

gg| abied




S— ‘ ] ( , ] L ] i B ‘
L 4 —— J |
TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SCENARIO 1.A.6.
IR B0 YT -
) A5 11.A.7., 11.B.3., IV.A5 & IV.B.7. [ HI GRADE AG 1.5 0Z/TON AU .01 0Z/TON & LO GRADE AG .5 0Z/TON, AU .0D08 0Z/TON A7,
OCTOBER 16, 1 AG @ $10/0Z., AU $450/0Z.] RN
NN ER
HIGH MINING PRODUCTION IN TONS PER SHIFT 800 vV.B.7.
GRADE: PRODUCTION_SHIFTS PER MONTH 21.7 HI GRADE AG €
CONTAINED TROY OUNCES OF SILVER PER TON 1.5 1.5 02/TON, AU @
CONTAINED TROY OUNCES OF GOLD PER TON .01 165 92/ 10N
RECOVERED TROY OUNCES OF SILVER (80%] .8 20832 {0 GRADE AG @
RECOVERED TROY OUNCES OF GOLD (90%) 9 156.24 ) .30326'{9¥6NAU e
LOW MINING PRODUCTION IN TONS PER SHIFT 7200 ig e stovoz.
GRADE:  PRODUCTION SHIFTS PER MONTH 21.7 AU e $450/07
CONTAINED TRUY OUNCES OF SILVER PER TON .
CONTAINED TROY OUNCES OF GOLD PER ToK .008
CONTOIRED TROY DUNGES OF SILVER {g0%) 6 46872
RECOVERED TROY OUNCES OF goLD (7 ‘7 874.944

RECOVERED TROY OUNCES OF SILVER 67704
RECOVERED TROY OUNCES OF GOLD

1031
’tt't“t'tt.t..'!‘#t.t‘.Qt*"ttt.#tt‘t.t#ﬁ#t‘tt‘tttt#ttt.ttttt"tt't'tt“tt‘ttttt.#tttt#ltttttct.'t'tnttat"ttttttttttt'tt#ttt‘t"'.t'Qvttt!'#tt‘ttt!‘t‘tatl".Qtn.‘Q.‘tt#t"t.‘.t.t.tttt’.tt.tt'.“..
CAPI}?L VDN'?:‘I mN'gl-al M)NTEI I“DN"S}Z FDNTg MONTH MONTH P’DN'I;H HONTH MONTH MONTH MONTH TOTAL CATEGORY
8 #
atttnvtttttttntt.ttttt:t#tnttantttntttsntmntttt:-tn:antaa:wnatwn#n:uttuuuu.ttumea-‘a:tzatusttttatatata:nttt:uz:z:a;n:n::s:a-:tanansntttc:tmnat#»s."g{,gf,.,,,,,..fll,,.,,,gl,,,,,,,.,,,..,...,.

INCOME :

INVESTOR CAPITAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
SILVER SALES @ $10.00/0Z. 10.00 677040 677040 677040 677040 677040 677040 877040 677048 677040 677040 677040 677040 glpasm  58.33
20LD SALES e $450.00/0Z. 450.00 Oli0a 264033 464033 464033 464033 454033 464033 B7080  Stipan  abap3y  Abap33 464033 5568 40.87
DRILL RIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
LOADER 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
—_— 1141078 1141073 1141073 1141073 1141073 1141073 1141073 1181073 1141078 1141073 1121073 1141073 136874  100.00
ADMINISTEATIDN GENERAL p— 433 403 4®3 4®3 433 483 433 433 4@3 433 4333 43 596 0.44
ADHINIST&TIDNLPERSONNEL e 17881 17981 17981 17get 179 179 78l 17881 178Bt a7sel 17561 17581 215772 1.62
1TA
GEOLOGY/ ORE LAk TRoL/ ENGINEERING i6440  4BAA2 4442 ABALR A4 4542
BRTERABESEE i
MINING (HIGH CR B edo TPD-1 SHIFT/DAY-5 DAYS/WEEK o ©eos 808 3808 S3808 ©e08 3808
MINING Low GRADE & WASTE BY CONTRACTOR 455613 455613 45%513 459613 45513 4596128
ITAL COS
ASSAY AND P T COSIeAL LABORATORY 8864 8864 8864 8864 8864 8864
CAPITAL COSTS 16375
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE 76678 76679 76678 76678 76678 7687S
AGCLOME CAPITAL COSTS 265200
OPERATING CDSTS SEE_SHEET ’7é 2578 2152 9152 952 N52 9152 @52
AGGLOMERATOR OPERATOR [3RD SHFT 6. 98/HOUR X 173.20 HRS./MO. 1559 1559 1552 1552 1552 1552
1 ARGLOMERATOR HELPER 3RD S §.40/7HOUR X 17320 HRS./MO. 1108 1108 1108 1108 1108 1108
1 LOADER OPERATO (3RD oh HET  4%53/HOUR X 17320 HRS./MO. 1957 1857 1857 1897 1967 1887
CRUSHING LDWTGEADE—ESSHIFTS/DAY TNCLUDING “MAINTENANCE o171 18171 15171 15171 15171 18171
LEACH PAD & PﬁECICEgATmN PLANT OPERATION Riwesi J35@5p 3352 33%52  33%352 sagse 33552
PRECIPITATE PREPCOS.P:ELTING & REFINING roas 16017 16017 16017 16017 16017 16017 16017 1607 16017 18017 16017 16017
TAL COSTS 72450
consrrucno 17108 17108 17108 171ce 17108 17108 17108 471C& 17108 17108 17108 17108
CAPITAL COSTS 205300
TEeo95 1109778 1108778 :105778 71108776 1108778 1108778 1108778 T 7Us776 1108776 1108778 1108776 1108778 1
INCOME LESS EXPENSES 31005 | 31295 31285 31285 31285 57285 3tess 3129 FTTii%es  312%  312%  312%

(31 8bed




OMBST L! NC. CASH FLOW PROJECTIONS , SCENARIQ JV.A.3.
S&ﬁiﬂggﬁg\%A.Ss g I\EIFEE. (AG @ $4.50 & AU @ $200) ! : ] AG @ sA?Slf]‘/-é-i-
OCTOBER 16, 1985 AU @ $200.00

HIGH MINING PRODUCTION IN TONS_PER SHIFT 800D
GRADE : PRODUCTION SHIFTS PER MONTH

CONTAINED TROY OUNCES OF SILVER PER TON 5
CONTAINED TROY OUNCES OF GOLD PER TON .017
RECOVERED TROY OUNCES OF SILVER (80%] .8 69440
RECOVERED TROY OUNCES OF GOLD (90%] .9 265.608
LOW MINING PRODUCTION IN TONS PER SHIFT ) 7200
GRADE: PRODUCTION SHIFTS PER MONTH 217
CONTAINED TROY OUNCES OF SILVER PER TON 1.644
CONTAINED TROY OUNCES OF GOLD PER TON 014
SECOVERED TROY OUNCES OF SILVER (E?%) .6 154115 .1
RECOVERED TROY OUNCES OF GOLD (70% .7 1531.152
RECOVERED TROY OUNCES OF SILVER 223555
RECOVERED TROY OUNCES OF GOLD 1797
* O‘.ll#t‘t“#O!‘OQ“tt‘t.t#'.Q#tttt.t"#t‘t‘tt‘tttt!‘ttttttt!‘OOl'.t“'l‘Q‘tO‘ﬁ"tt‘t#‘t‘ttl.'ttttl't.tttt‘tt'ttt‘tnattt"ttt‘ttttttttstaa‘ttt.tttttt.ttltt‘.‘

AR S ARG ARARRRRATRFER AR AR AR GR RS RBO O RRRS
2 CAPITAL MONTH MONTH MONTH MONTH mNT‘H %DNT‘H MONTH ."DN¥H MONTH MONTH MONTH MONTH TOTAL CATEGORY

COSTS 1 # £4 ¢ #6 8 i £19 2‘11 flg Y§AR
#tttltttttﬁ#ttﬁ‘#ttttQ‘ttttst#t#tiOtltvO'#ttttﬂttt!t‘tt#t‘attta#‘tttsttttaattt##ttttnt‘nt.tattt¥tttl&nttttttttttt't"‘a:#tsnt‘ttt‘ttttttt#“ttt#tttt!attt"“" SRBERFRRIXRSFRERR EEERREERLRREBIETR

INCOME:
INVESTOR CAPITAL 0 0 ] 0 0 0 0 0 0 0 0 0 0 D.00
SILVER SALES € $4.50/0Z. 4.50 1005998 4005998 1005998 1005988 1005988 1005998 1005898 1005888 1005358 1005898 1005998 1005888 12071877 73.68
GOLD SALES @ $200.00/0Z. 200.00 35@m5p 35852 35%52 35952 35052 35%,52 35HE52 35WG2 35WS2 358352 3552 353352 4312224 26 .32
DRILL RIG 0 0 0 0 0 0 0 0 0 0 0 ) 0 0.00
LOADER ' 0 0 0 0 0 0 0 0 i} 0 0 0 0 0.00
1365350 1365350 1365350 1365350 1365350 1365350 1365350 1365350 1265350 1365350 1365350 1365350 16384201 100.00
EXPENSES :
"Kﬁﬁﬁiﬁmu%fg&g@éL I 4®w3 4®3 483 483 483 433 4383 403 403 4333 4533 43 5919 0.44
ADMINISTRATION PsngTonrasL e 17 981 17 981 17 981 17981 17 981 17 981 17581 17881 17 981 17881 17981 17881 215772 1.60
CAPITAL_COSTS 0
GEDLOGY/DREI%RNTE%%/TENGINEERING 3 - 48442 26442 25442 46442 25442 246442 25442 46442 45442 46442 45442 45442 557304 4.13
MINING (2;{5?12?\855%0 TPD-1 SHIFT/DAY-5 DAYS/WEEK — S3B0E B E08 33808 3808 BB 3808 3808 BE0B 3808 33808 3808 B808 11256 %6 8.34
MINING LDWPERADE & WASTE BY CONTRACTOR 5 45613 45%13 45313 458613 A5%13 45913  45%13 45813 45H13 45HI3 459613 4596513 5515356 40 .84
APITAL CO! :
ASSAY ANEE%Q‘ELESEEAL LAEORATORY - I e864 8864 8e64 8864 B854 8864 8864 8864 8864 8864 8864 8864 106368 0.7¢
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE ) 76678 76678 76678 76679 76679 76678 76878 76679 76678 78679 766789 76678 90148 6.81
CAPITAL COSTS 265200
AGGLOMERATOR
GPERATING COSTS (SEE_SHEET #7) 2 X 2576 9152 9152 9152 52 152 N52 9152 9152 9152 9N152 52 :N52 109824 0.81
1 AGGLOMERATOR OPERATOR (3RD SHFT 8.96/HOUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 0.14
1 AGGLOMERATOR HELPER  [3RD SHFT 6§.40/HOUR X 173.20 HRS./MO. 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 110€ 13302 0.10
1 LOADER OPERATOR {3RD SHFT 11.53/H0OUR X 173.20 HRS./MO. 1897 1997 19 1997 1857 19¢7 1897 1997 1957 1997 19g7 1887 964 0.1€
C“US“INGCkE‘f‘TEﬁAEE‘% SHIFTS/DAY INCLUDING MAINTENANCE : - 15171 15171 15171 18171 15174 15171 15171 15171 15171 15171 15171 15171 182052 1.58
LEACH PAD g PEECéggé’TION PLANT OPERATION " s54B42 354842 354842 354842 354842 54842 354842  354B62 354842 354B42 354842 354B4Z 4258108 31.53
PRECIPITATE PREP, SMELTING & REFINING 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 192204 1.42
consrnuméngaTAL CosTs R 17108 17108 17108 171C8 171C8 17108 71C8 710
' ) i3 1 17108 17 1 ¢ .52
1100 AL cosre ——— 108 17108 17108 7108 205296 1.52
1652825 112526E 1125268 1125268 1125268 112526E 1125268 1125268 1125268 112526€ TI125068 1125068 1125268 13503215  100.00
INCOME LESS EXPENSES Seees ==iitm smoeos Seiaeees STt Thaose | paob: | 2é00B2 | oA003? 240082 | 240082 240082 2860888
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OMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS ) SHEET 1
OTAL INCOME AND EXPENSES a
CTOBER 16, 1388 %
<IGH MINING PRODUCTION IN TONS PER SHIFT 8OO
‘RADE : PRODUCTION SHIFTS PER MONTH 21.7
CONTAINED TROY OUNCES OF SILVER PER TON 5
CONTAINED TROY OUNCES OF PER TON .017
RECOVERED TROY OUNCES OF SlLVER (80%) .8 638440
RECOVERED TROY OUNCES OF GOLD (90%) .9 265.608
.ow MINING PRODUCTION IN TONS PER SHIFT 7200 !
iRADE : PRODUCTION_SHIFTS PER MONTH 247
CONTAINED TROY OUNCES OF SILVER PER TON 1.644
CONTAINED TROY OUNCES OF GOLD PER TON .014
RECOVERED TROY OUNCES OF SILVER (60%) .6 154115 .1
RECOVERED TROY OUNCES OF GOLD (70%) .7 1531.152
ECOVERED TROY OUNCES OF SILVER 223555
ECOVERED TROY OUNCES OF GOLD 1797
T T T T T e APPSR,

3

CAEI;#% MO o MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
n--;.u:tu.n"atsa-o-.sno.ntu.onoto-ooan--uuucnotu-‘tunt-".tgn_Otatt.nttztntt.nonga:"oon..socucouun-tnn.'o:.t."‘nu.o‘ocogo-'-uu!nt-no'ntgnnou!lga-nn:.!tltnntonilgso.n.!a..n‘o‘-cooa

NCOME :

é»{\(&gm&gnus 00/0Z 6.00 1341:3:3[1J 1341 33(1] 1341 33(1) 1341 33? 1341 332J 1341 33? 1341 33? 13413311] 1341 33? 1341 : g ] 9 339
A A . 331 1341331 1341331 160 7%
gg%ELSﬁhE'S $300.00/0Z. 300.00 53028 538028 53928 53W28  53W2E  S3WA S3geg 5328 53 902 53028 5328 53932; 24855&;9;3 za.gg
LDAGER 0 0 0 0 0 0 0 0 0 8 3:88
SPENSES : 1880358 1BEB0359 1BB0358 18B0353 1860359 1880359 1880359 1880359 1860358 1880359 1880359 1BB0358 22564306  100.00
ADMINISTRATION GENERAL 4®3 423 4®3 483 493 433 4m3 483 433
AT NEera 40000 433 4m3 403 531 % 0.44
Azzxxijéﬁgélighﬁgi/o:z;NEERING o000 V7o 17981 17981 17981 17 981 17981 17 981 17981 17981 17331 17 581 17881 215772 1.80
L 45442 442 25442 45442 45442 45442 45442
g R ITAL BasiE 1239000 46442 4B442 spas2 45442 4B4AA2 557304 4.3
MINING tggn Enggg?go TPD-1 SHIFT/DAY-5 DAYS/WEEK - W08 3808 3608 3808 w08 WwBBO8 X808 808 ©BBOB w08 3808 BEOB 11256 B 8.34
MINING ng (}TAEEcégéSTE BY CONTRACTOR . . 459613 459613 45313  45%513  45%13 45%H13  45FB13 45%13 45513 45%13 453513 45%13 5515356 40 .84
ASSAY ANEAFEKIELESE%SAL LABORATORY _—— 8864 8864 8864 BBs4 8es4 8854 8864 8ss4 8864 8864 8854 8854 106368 0.79
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE 76678 76678 76678 76679
o PThAL Cots oEE00 76678 76678 76678 76678 7667¢ 76678 76678 76675 320148 6.81
Agg'égﬁ?ﬁéogosxs (SEE SHEET # 7 ] X 4576 9152 2 2
] z Nns n52 N5 952 9152 9152 N52 nEe2
1 AGGLOMERATOR DPERATOR [3RD SHFT §.96/HOUR X 173.20 HRS./MO. 1552 1552 1552 1552 1552 1552 1552 1552 1552 {’2,25 {’é?,é %23 1?35%3 0:%4
1 AGGLOMERATOR HELPER  (3RD SHFT 6.40/HOUR X 173.20 HRS./MO. 1108 11086 1108 1108 1108 1108 1108 1108 1108 1108 1108 1106 13302 0.10
RUSTING. LOW GRADE-2 SHIFTS/OAY TNCLUDING By iNVENANCE o oo mo-/MO. 9 ] 5 ] 3371 3 3 35 S LN |- Lad7 3o0r 23564 0.18
< CAPI;RlE.c?g%S o \ 50000 5171 15 15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 182052 1:35
LEACH PAD & ATION PLANT OPERATION 354842 35442 354842 354842 354€42 354842 354842 35484, 4
CAPITALPCDSTS . 341500 2 354042 354842 354842 354842 4258108 3%.53
Zzs;:xzclsnpﬁf th%L ING & REFINING soasg 160V 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 122204 1.42
NSTRUCT 10N 17108 17108 17108 17108
1 — T 17108 17108 17108 20529 1.52
1652825 1 1 Rl 1125268 13503213 _190:55
INCOME LESS EXPENSES 755091 755081 755081 755091 755091 755091 755091 6108
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS p—
ADHINISTRATION GENERAL EXPENSES
JCTOBER 16, 1865

l.."‘.‘.‘.‘.l".“““‘.“‘.".""3“"".“‘..“..l..‘.‘.t.“‘.‘.“.““."'.“.'.‘.'..“"..“l.."“.““'l‘....‘l.“.“‘.".l.’l.."."...““‘..‘..“"..t....“.'.l“......““..'..“‘....‘.‘

CAPITAL MONTH MONTH mm’g PDH';P; MDNTg MONTH MONTH MONTH HONTH HJP'(TH MONTH MONTH Togﬁk CATEGORY
: Y X

2 i2 ¥ 76 ¥
Ehiahehhahhi it d b A bl il il dd T T T T T T N T T T T T T T T PO T -0 PO S-S A P-4

EXPENSES :
ADMINISTRATION GENERAL ’
OFFICE RENT & UTILITIES 200 200 200 200 200 200 200 200 200 200 200 200 2400 4.05
OFFICE SUPPLIES/MISCELLANEOUS EXPENSES .. 300 300 300 300 300 300 300 300 300 300 300 300 3600 6.08
FFICE_FURNISHINGS 20000 ~i2 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 20000 33.78
OMPUTE WORK 20000 ‘-« 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 20000 33.78
FOOD/TRAVEL/ LODGING _ 30 300 300 300 300 300 300 .300 300 300 300 300 3600 §.08
MANAGEMENT MEETINGS c 300 300 300 300 300 300 300 300 300 300 300 300 3600 6.
ACCOUNTING 300 300 300 300 300 300 300 300 300 300 300 300 3600 6.08
LEGAL 200 200 200 200 200 200 200 200 200 200 200 200 2400 4.05
40000 483 433 483 493 4@m3 483 433 483 4®m3 4333 493 403 5200 100.00
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TOMSSTONE SILVER MINES, INC, CASH FLOW PROJECTIONS SHEET 3
ADMINISTRATION PERSONNEL EXPENSES

JCTOBER 16, 1886
l.'l‘..““t"t‘llt‘tt'...‘.".““‘“‘.".U'.“."‘""‘t‘.l.l'.l....‘l...‘l‘.l...'“‘O‘.‘..‘l.""‘.l“‘.“.l."...“‘“.“'.“‘..“.‘O‘....“"'.".'".‘.“‘.‘“"."“.“.‘.0“.‘“““‘.‘..‘...'

..CAPITAL. MONTH MONTH . MONTH MONTH..  MONTH HONTH MONTH MONTH MONTH - MONTH MONTH MONTH TOTAL CATEGORY

0 # f2 #3 {4 #5 i6
SEFBIXFEAFNFEFTASIFIISH IR SIE R FFTRIIBRIFLFIFINAIBR BRI EIESIRIILIISLBPFIEFIFIERIDIRFSEINNNIIRIRIASRAF VSRR AIL XSS NSRRI RIPIRILRIS RIS PSR IFSIRNFIBRFIFIFIILRSEIFSS LRSSV ISEI0SSE222D20000

IXPENSES:
ADMINISTRATION PERSONNEL
GENERAL SUPERINTENDENT ($ 31.00/HOUR X 173.20 HOURS/MONTH) 5369 5368 5368 5368 5369 | 5368 5368 5368 5369 5368 5368 5368 64430 29.86
PICKUP TRUCK 10000 833 833 833 833 833 833 833 833 833 833 83 833 10000 4.63
OPERATING COST OF PICK UP TRUCK 500 500 500 500 500 500 500 500 500 500 500 500 65000 2.78
BOOKKEEPER (s 15.00/HOUR X 173.20 HOURS/MONTH) 2588 2598 2588 2588 2588 2588 2598 2598 2598 2598 2598 2588 31176 14.45
PURCHASING AGENT (s 7 .6B/HOUR X 173.20 HOURS/MONTH) 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 15962 7.40
P I A i EOOGR o BB 3 mpomp g mp s mgoms s
MONTH INTRA W 00 60 .
S?_CLEII’ARY ?S 6.40/H0UR X 173.20 HOURS/MONTH) 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 13302 6.16
SECURITY CONTRACT/MONTH 4612 4612 4612 4812 4612 4512 4812 4612 4612 4612 4612 12 55344 25.65
10000 17881 17 981 17 se1 17981 17 981 17881 17881 173521 17 581 17881 17 881 17881 215776 100.00
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS . SHEET 4
%E‘C[)LCISY/ORE CONTROL/ENGINEERING EXPENSES
OBER 16, 18&
AP PSP
CAPITAL MONTH MONTH MJN';H MONTH MONTH MONTH MONTH MONTH HMONTH MONTH MONTH HMONTH TOTAL CATEGORY
u.nn-..u.n.;."n...'..-.nun..-ntco‘u‘nnt:‘ttattontn-o-naanovtot.uuuon‘o..lo.o-.-nc.oouo.nnoc...n‘.‘tooutn.noac.o-t!.oonoocoo....-onuu.o.n.;!tn.onn!lgct...0!11‘.:..0'!:‘.too-Ot.n.o-.cv-tt

XPENSES :

GEOLOGY/ORE CONTROL/ENGINEERING |

SR,.CONSULTING GEOLOGIST($  31.25/HOUR X 17320 HOURS/MONTH) 5403 543 5403 5413 543 543 543 5403 543 5413 5413 543 6450 1.
TRAVEL- 1 PICKUP TRUCK(S  175.00/WEEK X 4:33 WEEKS/MONTH 758 758 758 758 758 758 758 758 "758 758 758 758 0B 1.6
FODD & LODGING s 15.00/DAY X 22 DAYS/MONTH) 330 330 330 330 330 330 330 330 330 30 330 330 3 0.7

CONSULTING GEOLOGIST  (§  31.25/HOUR X 173.20 HOURS/HONTH) 5413 5213 5413 5413 5413 5413 543 5213 5413 5413 5413 5213  64%0  11.6
TRAVEL- 1 PICKUP TRUCK(S  175.00/WEEK X 4.33 WEEKS/MONTH) 758 758 758 758 758 758 758 758 758 758 758 758 16
00D & LODGIN $  15.00/DAY X 22 DAYS/MONTH) 330 330 330 330 330 330 330 330 330 3 3 3560 0.7

GEOLOGIST CAD OPERATOR |§  13.21/HOUR X  173.30 HOURG/MONTH 3337 337 a3 3327 3327 3337 3327 337 a3y a8 389 .39 3&L 7.4
COMPUTER USE $ 5.00/HOUR X 173.20 HOURS/MONTH 856 866 866 866 856 856 866 B66 866 86 866 866 103 18
SURVEYOR/MAP TOOL OPER.($  11.53/HOUR X 173.20 HOURS/MONTH) 1397 197 1897 1997 1997 1997 1997 1897 18997 155 1997 197 23%4 433
PICKUP TRUCK 167 167 167 167 167 167 167 167 167 167 167 167 2000 0.3

DPERATING COST/MONTH 300 300 300 300 300 300 300 300 300 300 300 300 3600 0.

4 SAMPLERS (s  25.60/HOUR X 173.20 HOURS/MONTH) 2234 4234 4234 4234 4234 4234 4434 434 a:34 4434 4434 4234 53207 3.5

PICKUP TRUCK 2000 167 167 167 167 167 167 167 167 167 167 167 167 2000 0.3
OPERATING COST/MONTH ) 250 250 250 250 250 250 250 250 250 250 250 250 00 0.5

UNC SILVER MAP & LAND SURVEYING EQUIPMENT 100000 8333 8333 8333 8333 8333 8333 8333 8333 8333 8333 8333 8333 100000 17.
DRILL OPERATION-2 SHIFTS
DRILL PAYMENTS 35000 3250 3250 3250 3250 3250 3250 3250 3250 3250 3250 3250 3250 39000 7.0
DRILL OPERATING COST 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 30000 5.3
2 DRILL OPERATORS {$  25.60/HOUR X 173.20 HOURS/MONTH) 4234 434 4234 4134 4234 4234 4234 4234 434 4434 4234 423 53207 8.5
2 DRILL HELPERS is 12.80/HOUR X 173.20 HOURS/MONTH) 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 26604 4.7
MISCELLANEQUS SUPPLIES

REBOARDS 500 500 500 500 500 500 500 500 500 500 500 500 6000 1.0
CAD SUPPLIES 200 200 200 200 200 200 200 200 200 200 200 200 2400 0.43
REPRODUCT 10N i % ) 500 500 - 500 500 500 500 500 - 580~ - - 500 500 5000 - 500 6000 1.0

143000 46442 45442 46442 46442 46442 45442 4ABALD  ABAA2  4BA442  4B4A42 45442 46442 557306 100.0
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LV MINES, INC, CASH FLOW PROJECTIONS SHEET 5
‘4? GEA DE 800" TPD-1 SHIFT/DAY-5 DAYS/WEEK
'JCTOBER 18 1 986

D A USRIy

CAEIE?L MONTH HONTH MONTH mN’I;H MONTH HMONTH HMONTH MONTH HMONTH MONTH MONTH " MONTH TOTAL CATEGORY
\l..tl.‘ct0Ot00‘D'..o.‘ot'o.’.ttt.00..tO'.O‘bl“l“'to.t‘ttt..’-.-.nll..t-o.n.tt"ot".l'l.n'"t"..tn"tllllalllot“'t‘l“.i§.ttt".lZ‘...t.tt.ntt.l'l’.l.‘...'!19.‘..'.!11.“.‘.!12.."‘z§ea....'....

EXPENSES:
HINING (HIGH GRADE BD[] TUNS/DAY-1 SHIFT/DAY 5 DAYS/WEE

K) ;

MINE SUPERINTENDENT (s 25.60/HOUR X 173 .20 HOURS/MONTH) 4434 4434 4434 4434 4434 | 4434 4434 4434 4434 4434 4434 4434 53207 4.73
PICKUP TRUCK 10000 833 833 833 833 833 833 833 833 833 3 833 833 0000 0.83
OPERATING COSTS 500 500 500 500 500 500 500 500 S00 500 500 500 6000 0.53
AIR TRACK DRILL 4300 4300 4300 4300 4300 4300 4300 4300 4300 4300 4300 4300 51600 4.58
CRILL EP$§SEER (s 12.80/HOUR X 173.20 HOURS/MONTH) 231% 2517 251% 2;1% 23;7 2217 2217 22;7 2217 2217 2217 2%%7 26604 Sgg

PICKU 2 50 250 0 A
POWDER PERSCON (s 11.13/HOUR X 173.20 HOURS/MONTK) 158 158 1£8 1£B 12 1?58 1?8 1&8 1%8 1?28 1928 12 23133 2.05
POWDI R 667 667 667 667 667 66 667 €67 667 667 6 667 0.71
R ¢ i a2 G g GB R b e M b Mk o b
£ i s 3 35 35000 35000 35000 420000 37.31.
R ' oMWY hu WE R TR RO R ORR e %

04 B.
EXCAVATCR-CURRENT ONE USED AS BACKUP s= o2 o 1 63
EXCAVATCR OPERATOR (s 12.B0/HOUR X 173.20 HOURS/MCNTH) 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 26604 2.36
5 15 TO U 28500 2375 2375 2375 2375 2375 2375 2375 2375 2375 2375 2375 2375 8500 2.53
OPERATING COSTS i 2100 210 2100 2100 2100 2100 2100 2100 2100 2100 2100 2100 25200 2.24
3 TRUCK DRIVERS (s 26 .B8/HOUR X 173.20 HOURS/MONTH) 4656 4656 4656 4656 4656 4656 4656 4656 4556 4656 4656 4656 55867 4,96
1 SERVICE TRUCK 10000 833 833 833 B33 833 833 833 833 833 833 833 833 10000 0.88
OPERATING COST 400 400 400 400 400 400 4G0 400 400 400 400 400 4800 0.43
‘\ SERVICE TRUCK PERSON( $ 5} X 173.20 HOURS/MONTH) 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 15862 1.42
FLAT BED TRUCK |:SOPEP.A';I\G COST 250 250 250 50 250 250 250 250 250 250 250 250 3000 0.27
1 ROAD BLADE (OPERATI 500 500 500 500 o)) 500 S00 500 500 500 500 6000 0.53
MAINTENANCE SHCP BUILDING 28000 2333 2333 2333 2333 2333 2333 2333 2333 2333 2333 2333 2333 28000 2.48
MAINTENANCE SHOP SUPPLIES 20000 1667 1667 1667 1667 1667 1667 1667 1€67 1667 1667 1667 1667 20000 1.78
MAINTENANCE SHOP CONE.IMABLE 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 12000 1.07
MECHANIC 12 BD/HOUR X 173.20 HOURS/MONTH 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 - 2217 26604 2.36
\'&LDE ‘ 80/HOUR X 173.20 HOURS/MONTKH 2217 2217 2217 2217 2217 2217 2217 2217 2217 221 2217 221 26604 2.36
1 PICK UP TRUCK (OPERATING COSI" 250 250 250 250 250 250 280 250 250 250 250 250 3000 0.27
DIESEL TANK 2500 208 208 208 208 208 208 208 208 c08 2086 208 208 2500 0.22

85000 B808 3808 BB08 S3808 ‘3808 S3808 45808 B E08 SG3808 3808 3608 93808 1125688 100.00

{INING LOW GRADE & WASTE DONE BY CONTRACTOR (QUOTE FROM FRANK MAGINI)
LOW GRADE ORE 7200 TCNS PER DAY

X PER TON
X 22 DAYS/MCNTH

123552 1235562 123552 123582 123552 123582 123552  1ebE8e 12358z 123552 123552 123852 123552 1482824 cE .88

"
~
e o]

WASTE ROCK 7200 TONS PER DAY
1.72 STRIPPING RATIC
.78 PER TON

22 DAYS/MONT®

21250¢ . .. e1e505 2125C¢ 212608 21250¢ 212508 212508 . 21zhC¢e 212808 212908 21250¢ 21e508 21250¢ 2550113 4 .24

CRUSHED & AGGLOMERATED_DRE FRCM PRIMARY CRUSHER
7200 TONS PER DAY
X & 0.78 PER_TCN
X 22 DAYS/MONTH

123552 123552 12355¢ 12’31‘15; 12355¢ 12355¢ 123582  1eEhLe 1258 1235%¢
1

XX
@
o

1235852 1482624 <€ .ER

45313 5515361 1C0.Co

45918 45% 12 155{‘-1._ ASENL ASEZ 45 %13 45 XTE 455618
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"OMUSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS R
\SSAY AND METALLURGICAL LAEORATORY

JCTOBER 16, 188
e T L L L T T T T T T T T T T T T T I YT Prr ey

CAEIE‘?IS. MONTH MONTH HMONTH MONTH MONTH MONTH MONTH FONT!; H)NTg MONTH MONTH MONTH TOTAL CATEGORY
#11 b

[4 i2 i # 4 R
A:--ctt-.‘..oo.'oo.nolUOl.ttt‘.t'lnl'tllt)v'nt‘Ol..‘t..:t"’t‘.‘t‘n...‘U.l‘."n“tl.‘t"otoooo".'..‘looo‘OOOQOOQttnt.ttt‘“'t.tt‘l.tn.ton.ttlnl.'nnl.t..‘....,‘..,........‘.,".112’...'IE..‘.......n

XPENSES :
ASSAY & METALLURGICAL LABORATORY
CONSULTING METALLURGIST($  300.0Q/DAY X 5 DAYS/MONTH 1500 1500 1500 1500 1500 | 1500 1500 1500 1500 1 1 1 1 1
FOOD & LODGING s 50.00/DAY X 8 DAYS/MONTH 250 250 250 250 250 250 250 250 250 288 £g 388 08 '5:@
TRAVEL 1 ROUND TRIP/MONTH 150 150 150 150 150 150 150 150 150 150 150 150 1800 1.69
METALLURGICAL LABORATORY EQUIPMENT 10000 833 B33 833 833 833 B33 833 B33 833 833 833 833 10000 9.40
OPERATING COSTS 500 500 500 500 500 500" 500 500 500 500 S00 500 6000 5.64
1 PROFESSIONAL ASSAYER {s 15.36/HOUR X 173.20 HOURS/MONTH 2660 2660 2660 2660 2660 2660 2660 2660 2660 2660 esgo 2530 3124 3g.81
1 ORE PREP,TECHNICIAN ($ 7 .68/HOUR X 173.20 HOURS/MONTH 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 15%2 1501
1 ORE PREP.HELPER (s 6.40/HOUR X 173.20 HOURS/MONTH) 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 13302 12.51
1 JAW CRUSHER 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.18
1 PULVERISER 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.18
1 PLATFORM SCALE 125 10 10 10 10 10 10 10 10 10 10 10 10 125 0.12
3 BALANCES 400 33 33 33 33 33 33 33 33 33 a3 33 33 400. 0.38
1 SIEVE SHAKER 100 8 8 B .8 8 8 8 8 8 8 B B 100 0.09
1 OVEN 300 25 25 25 25 25 25 25 25 25 25 25 25 300 0.28
1 KOTFLATE 250 21 21 21 21 21 21 21 21 21 21 21 2 250 0.24
1 GAS FIRED ASSAY FURNACE 300 25 25 25 25 25 25 25 25 25 25 25 25 300 0.28
1 AA MACHINE WITH LAMPS 4500 375 375 375 375 375 375 375 375 375 375 375 375 4500 4.23
16375 8864 884 8864 ge64 8854 8864 8864 2864 8854 B854 8864 8864 106363 100.00
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OMUSTONE SILVER MINES, INC. CASH FLCW PRCJECTIONS SHEET 7 A
EACH PAD & PRECIPITATION PLANT OPERATION
g?esa.lél.l?.---.--..oo.-‘:oo--o--o---ot‘--tn-o----u.t-o-.oo---ut-.a.o;ooo‘o'l.oattnlotont.o-.'no'--otno'o.-to'-..n.ooo...otclt'otntotcootoo'.oo.tttot‘l"“""“‘u"'O‘0'0"0“'OOOO.'O".O'."“

CAPITAL HONTH MONTH MONTH FONT}; HONTH MONTH MONTH HONTH HONTH MONTH HMONTH MONTH TOTAL CATEGORY
.--n-o;-n-c-.-----n--.o-o--v-o.n-‘-----o----n--:oc-.'o-s.oun.n'uo.o.tnn.:o-:.o!g.ons-on!o.n-nt:-:..-tcnto‘ountco.o!?on'...nn.ctnnn.n!o-not.oo!go...t.to‘.0...;!19..nt.o!11ntttot!lgtnoonzgnt..no'o-'c

POND LINER - CLIPPER ORE BODY ONLY 375000 31250 31250 31250 31250 31250 ;3

1250 31250 31250 31250 .B1
PLUMBING FOR LEACH POND 75000 6250 6250 6250 6250 6250 || 6250 6250 6250 6250 3%533 3%528 3?;528 3;?838 ?,75
24 PPT. PLANTS 450000 38333 38333 38333 38333 38333 38333 38333 38333 38333 38333 38333 38333 450000 10.80
CPERATING COSTS 7603 7603 7603 7603 7603 7603 7603 7603 7603 7603 7603 7603 91236 2.14
4 MIXING TANKS 2500 208 208 208 208 208 208 208 208 208 208 208 208 2500 0.06
6 PUMPS 3000 250 250 250 250 250 250 250 250 250 550 250 25 30 0.07
OPERATING COSTS 4224 4224 4224 4224 4224 4224 4224 4224 4224 4224 4224 4324 50588 1.19
PLUMBING 24000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 24000 0.56
CPERATING COSTS 500 500 500 500 500 500 500 500 500 500 500 50 6000 0.14
FILTERS 3360 3360 3360 3360 3360 3360 3360 3360 3360 3360 3360 3360 40320 0.5
MISCELLANEOUS 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 30000 0.70
g PLANT OPERATORS ls 69.12/HOUR X 173.20 HOURS/MONTH] 11872 11872 11972 11972 11972 11972 118972 11872 11972 11972 11972 11972 143859 3.37
4 PLANT HELPERS [s 25.60/HOUR X 173.20 HOURS/MONTH) 2434 4434 4434 4434 4434 434 4434 4434 4434 4434 4434 53207 1.25
PICKUP_TRUCK 2000 167 167 167 167 167 167 167 167 167 167 167 167 2000 0.05
REEEERN#T%ngDSTS 250 250 250 250 250 250 250 250 250 250 250 250 3000 0.07
CYANIDE 148740 14B740 148740  14B740 148740 148740 148740 148740 148740 148740 148740 148740 17B48SS 4.2

HIGH GRADE 21898 )T(Og AY-HIGH GRAD ) . )

S PER D E
RODUCT ION SHIFTS/MONTH HIGH GRADE
17360 = TONS/MONTH HIGH GRADE

2880 TONS/DAY FINES FROM LOW GRADE
7 -2 21,70 X PRODUCTION SHIFTS/MONTH LOW GRAQE

62496 = TONS/HONTH FINES FROM LOW GRADE

= TOTAL TONS/MONTH AGGLOMERATED ORF
2 X POUNDS/TON CYANIDE

= POUNDS OF CYANIDE/MCNTH
0.72 X COST CF CYANIDE/POUND

114883 = TOTAL COST OF CYANIDE/MONTH AGGLOMERATED ORE

LOW GRACE 7200 TOTAL TCNKRAGE-LOW GRADE
2680 - AGGLOMERATED FINES

"7 1320 = COARSE LOW GRADE FRACTICH
21.50 X PRODUCTION SHIFTS/MONTH

744 = TOTAL COARSE LCw GRADE/MCNTH
0.50 X CYANIDE CONSUMPTION/TON

46E72 - PUUNLY CF CrahIDE/MONTH
D0.72 ¥ COST CF CYANIDE,/PNUND

3374F - TOTAL CGST CF CYANIDE/MONTE-LOW GHADE

4 TOTAL COST CF CYAKNIOE/MONTH AGGLGMEBATED ORE
33748 TOTAL CGST OF CYANIDE,MONTH-LCW CRARE
g7

3740 TOTAL COST CF OYLRRELUE SMOKT

SO08LE4 [TCTAL PLunDs JYARIEF/KORTYS
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TOMGSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS . SHEET 7 B
LEACH PAD & PRECIPITATION PLANT OPERATION

?‘t%".‘§‘.‘0‘O'.'“l.‘.....Ot."..l.'“.".‘."“‘t"t'."““.“'0.‘..‘...O...".".."‘.‘.‘“".‘"‘“"‘.‘..‘“l".'.‘...“.‘..“O..‘.'..‘.."Q"‘..‘l‘“'t“l"“."ll"8‘“‘."‘..O.‘l‘......."

CAPITAL HONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
COST M i2 3 i4 5 77 18 #9 #10 #11 #12 X
L R I T T T T T T T T L e R s e T R R E
LIME R 35414 35414 35414 35414 35414 35414 35414 3544 35414 35414 35414 35414 424973 9.88
HIGH GRADE 800 TONS HIGH GRADE PRODUCT ION/DAY
21.70 X PRODUCTION SHIFTS/MONTH ~— HIGH GRADE

17360 = HIGH GRADE TONS PRODUCED/HONTH

LOW GRADE 7200 LOW GRADE PRODUCTION/SHIFT
21.70 X PRODUCTION SHIFTS/MONTH - LOW GRADE

156240 = LOW GRADE TONS PRODUCED/MONTH
17360 + HIGH GRADE TONS PRODUCED/MONTH

173600 = TOTAL TONS ORE PRODUCE D/MONTH
6 X LBS. LIME/TON OF ORE

1041600 = TOTAL POUNDS OF LIME/MONTH
.034 X COST OF LIME/POUND (€ SBE/TON)

35414

CEMENT 79&2 TO;AEEDN%EO#E: A(ES%OPERATED ORE 21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 25490 5.88

352280 = TOTAL LES. OF CEMENT/MONTH
.0532 X PRICE/LB. [€ $5/84 LB.BAG)

21242 = TOTAL COST CF CEMENT USED/MONTH

DIATCHMACEOQUS
EARTH [DE) 17ssgg ;DTé«LLgENSD(EBR_;D!;RDDJCED/HONTH(HI & LD GRADE) 13888 13888 13BBE 13888 13688 13888 13B8E 13888 13888 13888 138868 1368E 166656 3.5
C. .S S. /

86800 = TOTAL iBS. DE USED/MCNTH
0.16 X PRICE/LB. DE

13888 = TOTAL COST OF DE USED/MONTH

‘ZINC 69706 TOTAL AU & AG RECOVERY-HI GRADE/TROY 0Z. 22257 22257 22257 22257 22257 22257 22257 22257 22257 .
185646 TOTAL AU & AG RECOVERY-LO GRADE/TROY 0Z. eeest zeesy REE= 267084 e

OTAL AU & AG RECOVERED/MONTH
ED BY 14.58 TROY CZ./AV LBS,

D
= AVOIRDUPQIS LBS, PM PROCUCTIUN/MCNTH
2 X LBS. ZINC CONSUMED/LB. OF P

=1BS. OF ZINC CONSUMED/MONTk
0.72 X PRICE OF ZINC POWDER/LB

222587 . TOTAL CCST CF ZINC/MONTH

325 o1v3

JM"‘OD 354g42 354842 354842 354842  354g4é2 352;34_é 354p42  354p42 354842  354B42 354842 354842 4258108 100
7200 TPD = 2880

“INES FRCM CHUSHING LOW GRADE ORFE TC AGGLOMERATCH -

(=]
&
o

-
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"OMYSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SHEET B .
JRECIPITATE PREP AND SMELTING & REFINING )
JCTOBER 16, 1388 :
:.".."...‘t.".""l.l‘t"‘.ttllb"‘t.‘.0‘."..l"l‘.‘.‘l‘Ot‘.".0...“0.‘0.““'.‘.D.'.t.“‘..‘...l.‘.l'."".‘."“l.“‘.'tl'...l.'.Ot‘..““.‘.....ll.'......‘.‘..O.'...n.‘t.t"t.t.."“.‘..‘...

CAPITAL MONTH MONTH MONTH MONTH HMONTH MONTH MONTH MONTH HMONTH MONTH MONTH MONTH TOTAL CATEGORY
b

0 # 2 #3 # 6 i i8 [ #10 #H i
-‘tn'.‘o.."tnoto"ntttn..ottt.o'-"...t'n'oD'.'Oo't.tO'.“on-.ttto“.t.n."otn.Ott‘tn.t‘.tnl.t"t..lO.t"."'tt‘n‘.O'll'l"lttt..t.'t"‘n't‘ttttt'lttlOtnatoototon.n...onlttt...g..o“oto..l.'."....

SRECIPITATE PREP & SHMELTING & REFINING

OPERATOR (s 8.96/HOUR X 173.20 HOURS/HONTH) 1552 1552 1552 1652 1552 1552 15852 1552 1552 1552 1552 1552 18622 9.69
OPERATOR HELPER (s 6.40/HOUR X 173.20 HOURS/MONTH) 1108 1108 1108 1108 1108 1108 11086 1108 1108 1108 1108 1108 13302 6.2
EQUIPHMENT

20 FILTERS 14600 1217 1217 1217 1217 1217 1217 1217 1217 1217 .

1 DRYER 1500 125 125 125 125 125 125 125 125 125 1?;‘% 1?2% 1?.122 1??88 ggg
1 OVEN 700 58 58 SE 58 5E SE 58 Se 58 SE SE 33 700 0.36
SHMELTING OF PRECIPITATES

1 FURNACE OPERATCR }S 10.24/HOUR X 173.20 HOURS/HMONTH 1774 1774 1774 1774 1774 1774 1774 1774 1774 1774 1774 1774 21283 11.07
1 FURNéCE DI;PHMEEL?ER s 7 .68/KOUR X 173.20 HOURS/MONTH 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 15362 8.30
SMELTING EQU N

2 #430 FURNACES 18000 1500 41500 15G0 1500 1500 1500 1500 1500 1500 1500 1500 1500 18000 9.36
2 #1430 CRUCIELES 500 42 42 42 42 42 42 42 42 42 42 42 42 00 0.26
1 CONE MOLD 400 33 33 33 33 33 33 33 33 33 33 33 33 0 0.21
1 #100 FURNACE s} 0 0 0 0 0 0 0 9] 0 o 0 0.00
1 ANNCDE MOLD 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.10C
1 PLATFORM SCALE 100 B 8 B B B 8 8 8 B 8 B 100 0.05
MISCELLANEOUS SUPPLIES 250 21 21 21 21 21 21 21 21 21 24 21 21 250 0.13
REFINING_DORE BULLION . .

1 OPERATOR ] 11 .54/HOUR x 173.20 HOUP&VK)NTH{ 1988 1888 1888 1888 1988 1888 1888 1989 1988 1999 1388 1889 238685 12.48
2 [I]PEERA;DP HELPERS S 12.80/HOUR X 173.20 HOURS/MONTH! 2217 2217 2217 2217 2217 2217 2217 2217 2217 2017 2217 2217 26604 13.84
ECUIPMEN

4 REFINING CELL 25000 2083 - 2083 2083 2083 2088 2083 2063 20863 20838 2083 2083 2083 25000 13.01

1 §100 FURNACE 6000 500 500 500 500 500 500 500 500 500 500 500 500 6000 3.12

1 #1060 CRUCIELE 200 17 17 17 1?7 17 17 17 17 17 17 17 17 200 0.10

1 #16 FURNACE 0 0 0 0 0 0 0 0 0 0 g 0 0 0.00

1 #16 CRUCIBLE 0 0 0 0 0 0 0 0 i} 0 0 0 0 0.00

1 EUILDING 5000 417 417 417 417 417 417 417 47 417 417 417 417 5000 2.60

72450 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 19207 100.00

(61 9fed




TOMUSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SHEET ¢

ZONSTRUCT ION
JCTCBER 16, 1885
t.-..'nt.t"““‘.'..tn‘t.l!ll'.#...‘ll‘.“."l"‘.‘."““"'Ol.‘."'..‘..0.0....‘l't.."..‘..‘.""O‘O"l“lt.t‘.'t..‘l"'.t..'.‘O‘l.l“.‘."‘.'.“'.l‘l"'l.."ll“t't‘l'"t.Ol.“t.l“‘..‘."‘.."

MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH PONTH mrﬂy PUN}'H KJP;:I['H T\?EAL CATEGORY

2 P4 #
l».-stt)l"l‘to‘..‘ltt"lnttv:lnno‘u‘nnnl‘lttllu.t."l.aD.l'tt‘l‘t!'lt..ltt'...“."t".tlt"'..t‘t“t.‘t"u.t-l'at‘l‘.'o.l't’.nnn.'c.lt'.l..l"o‘ll-l“lf"U""D.‘DDOB""‘&Slﬂ'!.ﬁ"l"".""""'

SNPENSES :
.DNS'TRJ"TIDN & INFRASTRUCTURE

ELECTRIC INSTALLATION 75000 6250 6250 6250 6250 6250 6250 6250 6250 6250 5250 6250 6250 75000  36.53
FCUNDATION EXCAVATICN 25000 2083 2083 2083 2083 2083 2083 2083 2083 2083 2083 2083 2083 25000  12.18
BUILDINGS 75000 6250 6250 6250 £250 6250 6250 6250 6250 6250 5250 §25 §250 75000  36.53
GENERAL LABGR POOL 10000 833 833 833 833 833 &3 833 &3 833 832 833 833 10000 4.87
TELEPHONE SYSTEM 5000 417 417 417 217 a7 417 417 27 a7 47 27 37 S000 2.44
ehe Seies L) SR W oM moom oo @ oM G om OB om oaw E
1EE 50 500 500 500 500 500 500 500 6000 :
RST AID SUPPLIES 3300 275 275 275 275 275 275 275 275 275 275 275 275 3300 1.61

205300 17108 17108 17108 17108 17108 17108 17108 17108 17108 17108 17108 17108 205300 100.00

gs | abed




TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS ) SHEET 1
TOTAL INCOME AND EXPENSES
OCTOBER 16, 1985 ' :

HIGH MINING PRODUCTION IN TUNS F‘EH SHIFT 800
GRADE : PROCUCTION SHIFTS PE 21.7
CONTAINED TROY OUNCEE UF SILVER PER _TON 5
CONTAINED TROY OUNCES OF GOLD PER TON .017
RECOVERED TROY OUNCES OF SILVER lED% .8 69440
RECOVERED TROY OUNCES OF GOLD (90%) .9 265.608
Low MINING PRODUCTION IN TONS PER SHIFT 7200
GRADE : PROCUCTION_SHIFTS PER MONTH 21.7
CONTAINED TROY OUNCES OF SILVER PER TON 1.644
CONTAINED TROY OUNCES OF GOLD PER TON .014
RECOVERED TROY OUNCES OF SILVER (60%) .6 154115.1
RECOVERED TROY OUNCES OF GOLD (70%) .7 1531.152
RECOVERED TROY OUNCES OF SILVER 2235%;

RECOVERED TROY OUNCES OF GOLD
B et e -0 - - T T L L L e e e i
CAPITAL MONTH MONTH MONTH MONTH MONTH MONTH MONTH MCNTH MONTH MONTH MONTH MONTH TOTAL CATEGCRY
%

cosT #1 72 # £5 76 i#9
"$$33$8‘$#$‘3#l"ﬂ*‘#B#t##ﬂﬂ"*#l"ﬂﬁnt&‘ﬂ’tnﬂtﬁ‘*.n‘#t“#ﬂ%‘t0v‘#!3““t.tﬁ‘33‘..#“'ﬂ‘%ﬁ’¥"'tt"‘$"¥"#‘ﬁ83#“"#003‘.0*#"t$$at‘#3‘31#"#‘**U‘t832"ta"‘31038‘##30"3383‘#‘##’00‘3#“""‘.Ottt

INCOME:

é?!&é&ogAE@s’nAL 00/02Z. 5.00 134133? 134133(1] 134133? ‘|:°.41:33(1J 1341332 134133(1J 1341 33(1) 134133(1) 134133? 1341332 134‘|33gJ 134133? 15[155973 7?'3?
DRIL SALES @ $300.00/0Z. 300.00 535023 5351328 ssmeg 535023 53&328 53 5028 53932% 539)28 53 ng 535()23 53532% 53 ng 546&33 Eg:g;
LOA ER 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
— 1880358 1BE0359 1BBO35S 1880359 1880355 1880358 1880359 1BBO358 18B0358 41880358 41880355 1BB0359 22564306  100.00
ADMINISTRATION GENERAL 43 483 433 483 48B3 4233 4383 483 433

s S T MG o e wan e G R Sl BE WD g S Gt gEe  hm
GEOLDGY/DREN(;ONTRgz./gNGINEERIN" 112232 45442 45442 26442 46442 45442 25442 46442 45442 48442 sg4u0 46442 26442 557304 4.13
MINING [gg&iTGEAggs?gn TPD-1 SHIFT/DAY-5 DAYS/WEEK R 3B08 3808 53808 3808 3808 3808 3808 RB808 3808 33808 33808 BBOB 11256 B 8.3a
MINING LOW GR:DE & WASTE BY CONTRACTOR ) 459%13 453613 45%613 459613 45%618 45%13 453513 45%13 45%13 459613 459613 459613 5515356 a0 .84
ASSAY AND METALLURGICAL LABORATCRY ) I 8864 88c4 8864 8864 8E64 B8B64 €864 esc4 epg4 2864 8864 8864 1062368 0.78
CRUSHINGEcépéé?}ETg(/JEZ?% INCLUDING MAINTENANCE ;;::;Z 7667¢ 76679 76678 76678 7667¢ 7667¢ 76678 76678 7EE7S 76675 76679  7667& 220148 6.81
AEGLSETINGOCDSTS (SEE SHEET # 7 ) z A 4576 9152 ANs2 Nns2 ms2 ms2 fnse 152 9152 ;e N2 52 N2 10uE24 0.81
1 AGGLOMERATOR GPERATOR [3RD SHFT  6./HOUR X 17320 ras.o0.  dse2 1sRE 1037 1832 352 1ss2 1ssE is2 1spp feee ke dnhe i 0o
RS IREE LW GRADEN? SHIFT qgs;\o‘{sp;rﬂ:wm?\é AR A IY. (ST NS A Y T (Y 1 18431 g sA  agtr  4eapes ‘13:5?
LEACH PASAEIEQ‘EC%P%ATIDH PLANT OPEPATICN Efom 354842 3E4B4Z  354B42  354B42 354842 354842 354842  354BA2 354042 35:&:12 35l4842 352542 425;1;§ 31:5;
PHECIPITATEIFTDélE.PtOg%LTIM3 & REFINING ”7:222 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 19204 1.42
CDNSTRUCE}\PITA.L — - 171C8 17108 17108 17108 17108 171C8 171C6 171C8 171C8 17108 17108 17408 205296 1.52

1E528C5 112506E 11:526E 17 nesese 75%%;%:& 11*25?: 112520E 112568 112506E 1125268 1125266 12508213

LRCOME LESS EXPENSES TIssoer  7esoe 755061 755081 ) @1 7550e1 | 75506 | 755081 | 755061 6061063

661 8bed



TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS
ADMINISTRATION GENERAL EXPENSES
OCTOBER 16, 1985

EFHHTEXEEDED

SHEET 2

‘t‘!‘3t‘t‘“#‘.t“ﬁ““‘t$$'$U"¥“ttttﬂn#t'“3#!33""“"."3“.“".‘*3ﬂ#tt‘##‘t#‘ktﬁ‘!t###ﬂ#‘t##’ttt#“l"‘.‘..‘.‘.

*‘ttttttttltttt#tt.‘t‘!tl#“!¥$$‘$#tt$$tt*t*tttﬁtt#’lttttl*lt#tt.t'
CAEITéL MONTH MONTH P'ONTg mrm; mrmq', MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGCRY
o . 3 3 5 s
:sntszsss#att*c.tw»ss‘nttttatﬁttt#o3tt##Oktvu###aﬂt#=¥aottmxatanttn:9§u§tse.ctciasat:uaaz‘xtnsnsntntant#:»‘iuatnt‘aa:;enwnuttﬁnn:ansc:Znsvcnttigu:aat:oﬁgsan»t»zlgtunﬁﬁnttaﬂtntvtntssa:g:t.tat‘a-tt-n:
EXPENSES :
“ADMINISTRATION GENERAL
OFFICE RENT & UTILITIES 200 200 200 200 200 200 200 200 200 200 200 200 2400 4.05
OFFICE SUPPLIES/MISCELLANEOUS EXPENSES 300 300 300 300 300 300 300 300 300 300 300 300 3600 6.08
OFFICE_FURNISHINGS 20000 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 20000 33.78
COMPUTER NETWORK 20000 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 20000 33.78
FOOD/TRAVEL/LODGING 300 300 300 300 300 300 300 300 300 300 300 300 3600 6.0E
MANAGEMENT MEETINGS 300 300 300 300 300 300 500 300 30C 300 300 300 3600 6.08
ACCOUNTING 300 300 300 300 300 300 300 300 300 300 300 300 35600 6.08
LEGAL 200 200 200 200 200 200 200 200 200 200 200 200 2400 4.05
40000 4933 423 483 4233 4333 4®3 493 483 4333 4533 4933 4333 5900 100.00
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SHEET 3
ég@égéaT%TION PERSONNEL EXPENSES

-tn:tamnnttttntttttt*nattttt'nttnn#lt‘ttattttt##ntntttt‘tuntﬁc.t#ttnt.t.t:t;a:s::n:tattenttntntttttatttttttttttttttt‘tiz#t‘tt:l!*#.#‘#‘tttttttttttt#tttttttttttt‘t‘ttt#ctnnuanoaunaaz:c:.;tnttcttt.“'
CAPITAL MONTH M]NT}ei MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGGRY

4 £
Bt9‘####'8#8‘1#“‘#“‘.".#3‘9““"0#‘#4“3‘-‘?"'.“.“!h338cl’ttttt"ﬁﬁl#ttl;ttﬂtt¢$¥¥ﬂ§$#"$“at‘t“tﬁ“#“'3“33#“’nv###t3‘t##‘8#0tﬂt‘l#‘t‘3Bnt“#ttt“ﬂﬁ'&“tt#oﬁl“‘ti‘t####l#ﬂﬂnaﬂ*!G‘t!..'.t‘ll‘

EXPENSES :

"ADMINISTRATION PERSONNEL
GENERAL' SLPERINTENDENT (s  31.00/HOUR X 173.20 HOURS/MONTH) 5369 5369 5368 5369 5369 5368 5369 5369 5369 5369 5369 5368 64430  29.86
PICKUP_TRUCK 10000 833 833 833 833 833 833 833 B33 833 833 833 833 10000 4.63
CBERATING ‘COST OF PICK UP TRUC _ 500 50 500 500 500 500 500 500 500 500 500 500 5600 278
BOOKKEEPER (s~ 15. D0/ HOUR X 173.20 HOURS/MONTH) 2598 2588 2538 2538 2598 2598 2598 2598 2598 2538 2598 2588 31176  14.45
PURCHASING AGENT [s 7 .68/HOUR X 173 .20 HOURS/MCNTH) 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1592 7.40
SAFETYYENGINEEE:T T ;BSTCNE gg/c_}rﬁggﬂ X 173.20 HOURS/MONTH) 1330 1330 1330 1530 1330 1530 1330 1330 1330 1330 1330 1330  15%2 7.20
MONTHLY CONTRACT W , 3 300 300 300 300 3600 1.67
e Pe L&0/HOUR X 173.20 HOURS/MONTH) 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 1108 13302 6.16
SECURITY CONTRACT/MONTH 4612 4512 2612 4612 2612 4812 2512 4612 2612 4612 2612 4512 55344 25165
10000 17881 17981 17 se1 17981 179® 17081 17981 17581 17 581 17981 17981 17881 215776  100.00

Lo2 abed
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTICONS SHEET 4

GEOLDGY/ORE CONTROL/ENGINEERING EXPENSES
OCTOBER 16, 188

"30t#lﬁ3‘.“‘#‘.il$$‘lt‘“‘““*."‘3"ﬁt"”$ﬂi0#3‘ﬁ»ﬁ”##ﬁ'ﬁ#ttt"*09t‘ttl‘ﬂﬂﬁﬂt"‘0‘#3"“383"“‘3“"““0""'“‘t$‘t'l‘#$'#“.l‘I#!#ﬁ“‘t#““."#ﬂ‘#.t“"""“““3“‘t‘l“"&*““l““"‘.‘

CAPITAL MCNTH MONTH MONTH KJN';H MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTE TOTAL CATEGORI
4 # g 3 &

CO 7 £ i #
‘ta3!a#80&VQ!’#ﬁ“###t‘ﬂ‘”#*t“##t#’3"8"9“3ﬂ‘#¢°$¢$$$3$¢$ﬂ»°aﬂtt#'!ﬁ‘tv3»#tvtte:tﬂnta“‘#"&ﬂ"0l#“#“‘ﬂ‘ﬂt"'!t#lﬁtﬂ#"##ﬁ*ﬂ'3!ﬁ'BQﬁ*#‘.‘0“30$##¢$“#ﬂ"3".t83"‘t‘tt#t#"‘ttt3l$3¢‘$‘00'l‘.3‘.

EXPENSES:

GEOLOGY/ORE_CONTROL/ENGINEERING )

SR,CONSULTING GEQLOGIST($ 31.25/HOUR X 173.20 HOURS/MONTH 5413 y3 5413 543 5403 5413 5413 5403 543 5413 5413 543  84%60  11.65
TAAVEL- 1 _PICKUP TRUCK(S  175.00/WEEK X 4.33 WEEKS/MONTH 758 758 758 758 758 758 758 758 758 758 758 758 0B 1.63
FOOD & LODGING s 15.00/DAY X 22 DAYS/MONTH) 330 330 330 330 320 330 330 330 330 330 33p 330 3960 0.71
CONSULTING GEOLOGIST  (§$  31.25/HOUR X 173.20 HOURS/MONTH) sa1a 5413 543 5213 543 5413 523 5413 5413 5413 5413 5413  B4%B0  11.65
TRAYEL- 1 _PICKUP TRUCK(S  175.00/WEEK X 4.33 WEEKS/MONTH) 758 758 758 758 758 758 758 758 758 758 758 758 e o< 1.63
FOOD & LODGING $  15.00/DAY_ X 22 DAYS/MONTH) 330 330 330 330 330 320 330 330 330 330 33 33 260 0.71
SEOLOGIST CAD OPERATOR [§  189.21/HCUR X 173.20 HOURS/MONTH) 2327 3327 a327 3327 3327 3327 3327 3327 3327 3357 335 5339 s%de 7.8
COMPUTER USE s 5.00/HOUR X 173.20 HOURS/MONTH 66 866 866 866 B66 BEB B66 866 866 866 BE6 103 1886
SURVEYOR/MAP TOOL OPER.($  11.53/HCUR X 173.20 HOURS/MONTH) 1597 1997 1997 1997 1597 189 1997 1897 1997 1397 1987 197  23%4 £:30
PICKUP TRUCK 2000 167 167 167 167 167 167 167 167 167 167 167 2000 0.36

OPERATING COST/MONTH . 300 300 300 300 360 300 300 300 300 300 300 300 3600 0.65
4 SAMPLERS (s  25.60/HOUR X 175.20 HOURS/MONTH) £a34 4234 4234 4234 4234 4234 4234 4234 4234 4134 4234 4234 53207 9.55
PICKUP TRUCK 2000 167 167 167 167 167 167 167 167 167 167 167 167 2000 0.36
OPERATING COST/MONTH , : 250 250 250 250 250 50 250 250 250 250 250 250 3000 0.54
UNC SILVER MAP & LAND SURVEYING EQUIPMENT 100000 8333 8333 8333 8333 8333 8333 8333 8333 8333 8333 8333 8333 100000  17.84
DRILL OPERATION-2 SHIFTS R
DRILL PAYMENT 39000 3250 3250 3250 3250 3250 3250 3250 3250 3250 3250 3250 3250 39000 7.00
DRILL DPERATING COST 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 30000 5.38
2 DRILL GPERATORS {$  25.60/HOUR X 173.20 HOURS/MONTH) 4134 4234 4234 4234 4434 4234 4434 4434 4734 4434 4334 4434 53207 9.55
2 DRILL HELPERS (s  12.80/HOUR X 173.20 HOURS/MGNTH) z217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 26604 4.77
MISCELLANEQUS SUPPLIES .
COREBOARDS 500 500 500 500 500 500 500 500 500 500 500 500 £000 1.08
CAD SUPPLIES 200 200 200 260 200 200 200 200 200 200 200 200 2400 0.43
REPRODUCTION 500 500 500 500 500 500 500 500 500 500 500 500 £000 1.08
143000 46442 4642 44k 454G ABALD  ABAAD  ABAAD  ABAAR  4AB4A2  4B442  4BA42 46442 557306 100.00
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TOMGSTCNE SILVER MI SHEET S
HMINING (HIGH GRADE
OCTOBER 16, 188

B T T T Tl T T T L R Y

CAPITAL MONTH MONTH MONTH MONTH MONTH HMONTH MONTE MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
COSTS ; 3 #4 £5 76 27 78 £8 ; #12 %

S F 73 # i B [ £d
=:$n!k¢$$tt$attn‘asto.tam&at>etoa»a»aeasnntonaanaonntaatnt#::ntsconan:anncnnoaw»»anataaanaataon6’:ca;otnnt‘cttccstoo.o::cn»antamﬁncn:uo:n:e»a»:tastnn#wea°°keuna¢:19nntcttgllanto#o#lgtta#Brgettﬂ“ﬁtt!5
EXPENSES :

MINING (HIGH GRADE 800 TONS/DAY-1 SHIFT/DAY-5 DAYS/WEEK)
MINE SUPERINTENDENT (s 25.60/HOUR X 173.20 HOURS/MONTH) 4434 4434 4434 4434 4434 4434 4434 4434 4434 4434 4434 4434 53207 4.73
PICKUP_TRUCK 10000 B33 833 833 833 © 833 833 B33 833 B33 833 833 833 10000 0.88
OPERATING COSTS 500 500 500 500 500 500 500 500 SC0 500 500 500 60 0.83
AIR TRACK DRILL . 4300 4300 4300 4200 4300 4300 £30C 4300 4300 4200 4300 4300 51600 4.58
Dg}lﬁk gP%éﬁEER (s 12.80/HOUR X 173.20 HOURS/MCNTH! 22;5 2517 222?} EE%E 22‘1‘73 22%6 EElE 2215 2237C Egéé 2217 2217 26604 §3§,
U 2 S e5 2 25 2 5 28 250 250 250 3000 0.2
POWDER PERSCN (s 11.13/H0UR X 173.20 HOURS/MCNTH] 1%6 1%8 1%86 138 1828 158 1528 1%8 158 128 1986 126 23133 2.05
POWDER_TRUCK €67 667 667 667 667 667 667 €67 €67 €67 667 667 £004 0.71
CPERATING COST 200 200 200 200 200 200 200 200 200 200 20C 200 2400 0.21
PRIMERS, PRIMA CORD, & ANFO 35000 35000 35000 3500 35000 35000 35000 35000 350CC 35000 35000 3500C 420000 37.3
TG coor OB OBE OBE OCBY Y BRORY BR om g g b ol
- 8l s e S S710. 5
EXCAVATOR-CURRENT ONE USED AS BACKUP ) B o ke 4 9:£3
EXCAVATCR OPERATOR (s 12.80/HOUR X 173.20 HOURS/MCNTH) 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 2217 26604 2.36
5 TON TRUCK 28560 2375 2375 23758 2375 2375 2375 2575- 2375 2675 2375 2375 2375 28500 2.53
OPERATING COSTS ) 0 2100 2100 2100 2100 2100 2100 2100 100 2100 2100 2100 25200 2.24
3 TRUCK DRIVERS (s 26 .BB/HOUR X 173.20 HOURS/MONTH) 4656 4656 4656 4656 4656 56 4656 4656 4E56 4656 485 465 55867 4.6
1 SERVICE TRUCK 10000 833 B33 833 833 833 3 835 833 853 833 833 833 410000 0.BS
OPERATING COST 400 400 400 400 400 400 460 400 0 400 400 4800 0.43
1 SERVICE TRUCK_PERSON( S 7.68/HOUR X 173.20 HOURS/MCNTH) 1330 1330 1330 1330 1330 1230 1230 0 1230 1330 1230 15962 1.42
1 FLAT BED DUMP TRUCK éDPERAPNG CosT 250 25 250 250 50 250 250 v} 250 250 25 3000 0.27
1 ROAD BLADE (OPERATING COST 500 500 500 500 500 500 oo 9] 500 50 6000 0.53
MAINTENANCE SHOP BUILDING 28000 2333 2333 2333 2333 2333 2333 23356 3 2333 2333 2333 28000 2.43
MAINTENANCE SHOP SUPPLIES 20000 1667 1667 1667 1667 1667 1867 1667 7 1667 1667 1667 2000 1.78
MAINTENANCE SHOP CONSUMABLES 1000 1000 1000 1000 1000 1000 1C00 8] 1000 1000 1000 12000 1.07
MECHANIC $ 12.80/HOUR X 173.20 HOURS/MONTH 2217 2217 2217 2217 2217 2217 2217 7 2217 2217 2217 26604 2.36
WELDER $ 12.80/HOUR X 173.20 HOURS/MCNTH 2217 2217 2217 2217 2217 2217 2217 7 2217 2217 2217 26604 2.36
1 PICK UP TRUCK (COPERATING COST) 250 25 250 250 cse 25 280 C £50 250 250 3000 0.27
DIESEL TANK 2500 2c8 208 20€ 208 0B 208 2CE 8 206 co8 208 2500 c.c2
89000 808 83808 55868 93808 3808 $3808 K606 S3B08 [ecy:=lol] 93808 1125685 1060.00
MINING LOW GRADE & wASTE DONE BY CONTRACTOR (QUOTE FROM FRANK MAGINI)
LOW GRADE CRE 7200 TONS PER DAY
X s 0.78 PER TON
X 22 DAYS/MONTH
128552 12388z 123852 123E5¢e 123552 1235%¢ 123552 1z3EfE 1285582 1g388C 123852 12355+ 482624 ZE .EB
WASTE ROCK 7200 TONS PER DAY
X STRIPPING RAT1O0
PER TON
2 DAYS/MCNTH
e1e50¢ 21250% 2928UE #1280¢ 21280¢ £180¢ 2Y1eEES 21ethe N eELys c1geis Z7e¢80¢ €125C0¢ 2550113 Lg . g

FRCM PRIMARY CRUSHEF
TONS PER DAY

PER TCN

DAYS/MCKNTE
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TOMESTONE SILVER MINES, INC, CASH FLOW PROJECTIONS SHEET 6
ASSAY AND METALLURGICAL LABORATORY
OCTOBER 16, 1985

:tttt‘t‘ttt‘tttt‘ttt#ttt.tt‘ﬂt.*30“"'"V#l"3ﬁD‘B#ﬂ‘t#‘tt.t!ltt"ttle‘ttta‘ttttlttﬁlat.‘$‘t‘tt"38b*ﬂ’G‘at'q‘tOtttttttstt““t“‘ﬂt"ttt3’!"Dlt'#’3Bt!t'ctcnxt’tttn"3t'ttt‘ﬂ'tl‘##t#‘t#ttttt"‘.t‘.
BAPIT1A_IS. MONE}{I MONTH K)N‘ggl MONTH mN‘;H MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGCRY
i 3 5 2 3 )
# # # # 7 7 7 P P ;
#“uva“0“#’33#“##"#0"#339‘tﬂl$‘$3#33‘33$9.53‘!ﬁ4‘ﬁ‘aﬁ0.3“ttklﬁtntﬂtttnt#lt‘ﬂvanﬁaucﬁtia##0#33!388‘ttﬂt't#‘#vtt‘t’kt#‘ﬁ#tt"‘vt#Bﬂ’vivvv!n"ttt08##8$¢ag‘n¢gilgggggggzllg»ggguilgn»;?##Ittt"ilo---1

EXPENSES :

TASSAY & METALLURGICAL LABORATO

RY
CONSULTING METALLURGIST($  300.00/DAY X 5 DAYS/MONTH) 1500 1500 1500 1500 1500 1500 1500 1500 1500 1 4 1 ag 1
FOOD & LODGING {s “50.00/DAY X 5 DAYS/MONTH) 250 250 250 250 250 250 250 250 250 30 ‘300 305 '5EEE B
TRAVEL 1 ROUND TRIP/MONTH 150 150 150 150 150 150 150 150 150 150 150 150 1800 1.69
METALLURGICAL LABORATORY EQUIPMENT 10000 833 833 833 833 833 833 833 833 833 833 833 833 10000 G,40
GPERATING COSTS 500 500 500 500 500 500 500 500 500 500 500 500 6000 5.64
1 PRCFESSIONAL ASSAYER Es 15 .36/HOUR X 173.20 HDURS/MDNTH§ 2660 2E60 2660 2660 2660 2660 2660 2660 2660 2660 2660 2660 314 30.01
1 ORE PREP,TECHNICIAN (§ 7 .68/HOUR X 173 .20 HOURS/MONTH 1330 1330 1330 1330 1330 1330 1330 1330 1330 1230 7330 1330 15562 15.01
1 ORE PREP.HELPER (s 6.40/HCOUR X 173.20 HOURS/MONTH) 1108 1108 1108 1108 1108 1108 1108 1106 11C8 1108 1108 1108 13302 12.51
1 JAW CRUSHER 200 17 17 17 17 17 17 17 17 17 17 17 17 200 €.18
1 PULVERISER 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.18
1 PLATFORM SCALE 125 10 10 10 10 10 10 10 10 10 10 10 10 125 0.12
3 BALANCES 400 33 33 33 33 33 33- 33 33 33 33 33 33 400. 0.38
1 SIEVE SHAKER 100 8 8 8 8 8 8 g 8 8 B € 8 100 £.0S
1 OVEN 300 25 25 25 25 25 25 25 25 25 25 25 25 300 0.c8
1 HOTFLATE 250 21 21 21 21 21 21 21 21 21 21 21 21 250~ G.24
1 GAS FIRED ASSAY FURNACE 300 25 25 25 25 25 25 25 25 25 25 25 25 300 0.28
1 AA MACHINE WITH LAMPS 4500 378 375 375 375 375 375 375 375 375 375 375 375 4500 4.23
16375 8864 3864 8es4 8es4 8854 8854 8864 8864 8664 8864 8864 g8s4 106363 100.00
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TOMESTONE SILVER MINES, ING. CASH FLOW PROJECTIONS SHEET 7 A
OETOBE ‘E) & PRECIPITATION PLANT OPERATION

EEEr Ty tt‘tl?g.#O‘t#ottn‘$#a##tc.¢t"#‘t‘tt‘.ﬂ!‘lt't'nnt‘t.ktb#ttﬁ»#‘ltttatltt‘#ctttot&na‘tt83‘Q;lttt‘t'ttl!ut##‘3‘3“#“‘!&‘t‘lttt‘t‘t!‘tit‘#ttl“t'tt.."““""*"7““‘*““"“”"‘3‘3."“"""‘
CAPITAL mNTH I\ONTH mNTgI I’ONTQ ‘DNTH MONTH P'ﬁNTI; MONTH mNTIa MONTH MONTH MONTH TOTAL CATEGOR;
£11

2
Otaatto.wvtt‘atat#ttnnsr#nt?santm&tﬁntt»ntvvt#t#nn#a»tn08:#a:}»»ét»tannaatavv#watcn:a#n#nantt‘ntcnc»nnvnta»btntattnaonn#tea-a:!.»:&tactnwtm‘at-t#‘m&at‘tsn.aa&t:‘st.#t&#tasnzcneaa:voﬁartt#snent..tt---

LE%DEB ng g PREE%EPELA%ECSE%TE)ONH PR VESEEERE T &5 B DAY“/WEEKI%DD 31250 31250 31250 31250 31250 50
2 1 312! 31250 31250 31250 : 3125
PLUMBING FOR LEACH POND 75000 6250 6250 6250 6250 65250 6250 6250 6250 6250 3%3?8 “QSEB 3?5%28 3;%888 -‘Bj%
24 PPT. PLANTS 460000 38333 38333 38333 38333 38333 38333 38333 38333 38333 38333 38333 38333 460000 10.80
CPERATING COSTS 7803 7603 7603 7603 7603 7603 7603 7603 7603 7603 7603 7603 1236 2.14
4 MIXING TANKS 2500 208 08 208 20e cC8 208 208 208 208 208 208 208 2500 0.06
& PUMPS 3000 250 25 250 250 250 250 250 250 250 250 250 550 3000 0.07
OPERATING COSTS 4224 4224 1224 4224 4224 4224 4224 4224 4224 4224 2224 4224 50668 1.15
PLUMBIN 24000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 22000 0.56
OPERATING COSTS 500 500 £00 500 500 500 500 500 500 500 500 500 6000 G.14
FILTERS 3360 3360 336C 3360 3360 3360 3360 33E60 3360 3360 3360 3360 40320 0.85
MISCELLANEOUS ) 2500 2500 2500 2500 2500 2 2500 2500 2500 2500 2500 2500 30000 0.7¢
9 PLANT CPERATORS (s 69.12/HOUR X 173.20 HOURS/MONTH) 11972 11872 11872 11872 11872 11872 11872 11972 11872 11972 11972 11972 143658 3.37
4 PLANT HELPERS [s 25.60/HOUR X 173.20 HOURS/MCNTH] 4434 4434 4434 4434 4434 4434 4434 4434 4434 4434 4434 4434 53207 1.25
PICKUP_TRUCK } Z000 167 167 167 167 167 167 167 167 167 167 167 167 2000 ©.05
REEEE%T(I:SETCOSTS ) 250 250 25 250 250 250 250 250 250 250 250 250 3000 0.07
CYANIDE 148740 148740 148740 148740 148740 148740 148740 148740 14B740 148740 148740 148740 1784886 4.
HIGH GRADE 800 TONS PER_DAY-HIGH GRADE

21.70 X PRODUCTION SHIFTS/MONTH HIGH GRADE
17360 = TONS/MCNTH HIGH GRACE

2880 TONS/DAY FINES FROM LOW GRADE
21.70 X PRODUCTION SHIFTS/MCNTH LOW GRACE

62496 = TONS/MONTH FINES FROHM LOW GRADE

TOTAL TONS/MONTH AGGLOMERATED ORF
POUNDS/TON CYANIDE

POUNDS OF CYANIDE/MCNTH
0.72 X COST OF CYANIDE/POUND

114883 TOTAL COST OF CYANIDE/MONTE AGGLCMERATED ORE

LOW GRADE . 7200 T OTAL TONNAGE-LOW GRACE
. 2680 AGGLOMERATED FINES

n
xn

£9712

x 1

"

4320 = COARSE LCW GRADE FRACTICH
21.70 ¥ PRODUCTION SHIFTS/MCHTH
93744 = TOTAL COARSE LOW GRADE/MCKNTH

0.50 ;\ CYANIDE CONSUMPTION/TCN

46672
7/

POUNDS OF CYANIDE/MONTH
2 ) COST CF CYANIDE/PNUKND

= TOTAL COST CF CYANIDE/MONTE-LU¥ =FACE

63 TGTAL COST CF CYANIDE/MCNTH AGGLL
TOTAL CGST CF CYANIDE,MONTH-LCW

TOTAL COST CF CYARLDEACHTH

206584 (TCTAL BCUNDS CYANIRS/LCHTE:
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SHEET 7 B

LEACH PAD & PRECIPITATION PLANT OPERATION
wug a.gn?&:lnnn:emuaottaa:anauotttmnttttutt#uatnt‘:tvtttataunt"a:tt:a:totuuoota‘naat:tao:tt:ttnttcxtztnt.tt"tt"ntttnst.ttt.nunnunttzanuuuuu:ttuoct:c«cutn'a::tvtntns:-ttu"
CAPIETA'E KJN'I;H MONTH I’ON;g FDN';H MONTH I'ONTE H)N}'I; MONTH MONTH MONTH mN]{H MONTH TOTAL CATEGOH{

Co
oscat:azu-svn:tannsvntats»mranx—t:senaavcvttsnn-aanatuxoantatns#aucnt.nantnn»oa#oec»:nemnts-za#nasn.txnaouaatututtttnttnn-sa:acttnaans‘tnaataec:o.ntauznuzﬂ*""'"‘#3'*"1””"t1?*°*#**'&0'0““"'
35414 36414 35414 35414 35414 35414 35414 35404 3544 35414 35414 35414 424973 9.98

LIME
HIGH GRADE B00 TONS HIGH GRADE PRODUCT ION/DA
21.70 X PRODUCTION SHIFTS/MONTH - HIGH GRADE

17360 = HIGH GRADE TONS PRODUCED/MONTH

LOW GRADE 7200 LOW GRADE PRODUCTION/SHIFT
21.70 X PRODUCTION SHIFTS/MONTH - LOW GRADE

156240 = LOW GRADE TONS PRODUCED/MONTH
17360 + HIGH GRADE TONS PRDDUCED/MONTH

173600 = TOTAL TONS ORE PRDDUCED/MDNTH
6 X LBS. LIME/TON OF ORE

1041600 = TOTAL POUNDS OF LIME/MONT
.034 X CUST OF LIME/POUND (@ SEB/TDN)

35414

CEMENT 78856 TOTAL TONS/MONTH AGGLOMERATED ORE 21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 25490 5.88
5 X 5 LBS. PER TON CEMENT

35%280 = JOTAL LBS. OF CEMENT/MDNTH
,0532 X PRICE/LB. (@ $5/84 LB.BAG)

21242 = TOTAL COST OF CEMENT USED/MONTH

1

DIATCMACEQOUS
EARTH (DE) 17360C TDTéLL'Bl'gNSDgs$D§RODUCED/'MONTH[HI & LD GRADE) 13888 13888 13888 13888 13888 13888 1388E 13688 13888 13888 138E8 138BE 166656 3.9

0.50 X

B6800 = TOTAL LBS. DE USED/MONTH
0.16 X PRICE/LB.

13888 = TOTAL COST OF DE USED/MONTH

'ZINC 69706 TOTAL AU & AG RECOVERY-HI GRADE/TRCY CZ. 22257 22257 22257 22257 22257 22257 22257 22257 22257 .
155845 TOTAL AU & AG RECCVERY-LO GRADE/TRCY DZ. © erent epas eecsy 267084 8.27

225352 = "GTAL AU & AG RECCVERED/MONTH
14.58 DIVIDED BY 14.58 TROY CZ./AV LBS.

= AV DIRC‘JPOIS LBS, PH PFIO[]J[TTICH/MT\TI‘
2 X LBS. ZINC CONSUMED/LB. OF P

__2_25; TOTAL COST OF ZING, MONTH
100 | d5464p | 354pie | 354BAz | 3BABAD | 354B42  oADAp | 354842 55442 3SABAZ  asapae | 354g42 354842 4258108 100
FINES FROM CRUSHING LOW GRADE ORE 7O AGGLOMERATOA - G.ane v 7200 TPG = 2860

goe ebed
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SHEET 8
PRECIPITATE PREP AND SMELTING & REFINING .
OCTOBER 16, 198 : :
e T T T T Lt L L T T T T et T T T LT

CAEIE#L H]NT? MONTH MONTH mNTlZ MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATEGORY
ct‘ltntttt#tntttvnanlat‘ca.#ﬁtﬂ#ad‘tcta#tosa.:»Ba#‘ataaa.‘tot‘n‘nnn‘9°n§onia#ntzttanattczgtttataoztnnnnt'.‘.ntttnnaﬁtansccnt;?tatatctiZt‘nlnn‘ﬂcnnantnn‘?tnnattfl:#naotafllaatcltgngvntst#attttt.‘ol"
EXPENSES :

PHECIPITS_};E PREP & SHELTIP[JE & REFINING

OPERAT 8.96/HOUR X 173.20 HOURS/MONTH) 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 9.69
OPERATOR HELPER (s §.40/HOUR X 173.20 HOURS/MONTH] 1108 1108 1108 1108 1108 1108 1108 1108 1108 1708 1108 1108 13302 6.0
EQUIPMENT ;
20 FILTERS 12600 1217 1217 1217 1247 1217 1217 1217 1217 1217 - 1
1 DRYER 1500 125 125 125 125 125 125 125 125 125 11255/3 15122 11252 ?288 aig%
1 OVEN 700 58 58 5€ 58 SE 5e 58 58 58 5¢ 5E 56 700 0.36
SMELTING OF PRECIPITATES
1 FURNACE OPERATOR s 10.24/HOUR X 173.20 HOURS/MCNTH 1774 1774 1774 774 1774 1774 1774 1774 1774 1774 1774 1774 21283 11.07
s?«ei%ﬁécEQB'?pHEh?E“ s 7 .68/HOUR X 173.20 HOURS/MONTH 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 i5%2 8.30
2 #430 FURNACES 18000 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 18000 9.36
2 #430 CRUCIBLES 500 42 42 a2 a2 42 42 42 42 22 42 22 42 500 0.26
1 CONE MOLD 200 33 33 33 33 33 33 33 33 33 az 33 33 400 0.21
1 #100 FURNACE 0 0 0 D 0 D 0 0 0 0 0 0 0 0.00
1 ANNODE MOLD 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.10
1 PLATFORM SCALE 100 8 8 8 8 8 8 8 8 i3 8 8 8 100 0.08
MISCELLANEOUS SUPPLIES 250 21 21 21 21 21 21 21 21 21 21 21 21 250 0.13
REFINING_DORE BULLION
1 OPERAT (s 11.54/HOUR X 173.20 HOURS/MONTH 1888 1899 198% 1988 1889 1988 1989 1999 198¢ 1908 1899 1999 23966 12.48
Eéu?ﬁf@ﬁ}on HELPERS (s 12.B0/HOUR X 173.20 HOURS/MONTH) 2217 2217 2217 2217 2217 2217 2217 2217 2217 2017 2017 5517 26604 13.84
1 REFINING CELL 25000 2083 - 2083 2088 2083 2082 2083 2083 2083 2082 2082 2083 2083 25000 13.01
1 100 FURNACE 6000 500 500 500 500 500 500 500 500 500 500 500 500 5000 3.12
1 #100 CRUCIBLE 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.10
1 #16 FURNACE 0 0 0 D 0 0 0 0 e 0 0 0 0.00
1 #16 CRUCIBLE 0 0 0 D i} 0 0 o i} 0 0 0 0 0.00
1 BUILDING 5000 27 217 417 217 417 . @7 217 27 417 a7 M7 47 5000 2.60
72450 16017 1€017 16017 16017 16017 16017 16017 16017 16017 18017 1€017 16017 192207  100.00
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS SHEET ©

CONSTRUCT ION

OCTOBER 16, 188

t“tsttttttt‘ttt#tntttt#tttlmttn.ttattttt.ttt‘tt't.t.la’tttt’ttcat.ltt3."nttttt.ttt.‘tlttatt‘.t.3.‘80#‘tt0tttottttttlttlartt.tatu“‘ttnttttttt‘tlt‘#tttttl‘tu‘t‘t.tsttnﬁlttstnnnccz#tﬁ;att"tttt.‘ntta
MDN‘EH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONTH MONIH mNTl:‘-i MCN]'S ngﬁlﬁ CATEGORY

#1 #2 73 # # # 4 F # %
ﬁ#tUQ‘O‘Qt‘tﬂ‘ﬂ‘#‘#‘#"#‘ﬁ“"t#“#“‘##“."..“"'0‘.'*.‘#3““‘3"$$0tﬂﬂa#t"ltOQOt'utﬂ'"""‘“‘.‘0"033"8#ﬂt‘ﬂ.ﬂtﬂn‘ﬂ‘l)#%ﬁvnee$s‘n:tn‘a‘..gttcanz?t‘3"“0‘09300#3&’33*3‘58309¢¢===°3“"“““

EXPENSES :

CONSTRUCTION & INFRASTRUCTURE
ELECTRIC INSTALLATION 75000 6250 6250 6250 6250 6250 6250 6250 6250 5250 6250 8250 §250 75000  36.53
FOUNDATION EXCAVATION 25000 2083 2083 2083 2083 2083 2083 2083 2083 2083 2083 2083 2083 25000  12.18
BUILDINGS 75000 6250 6250 6250 §250 5250 6250 6250 6250 6250 5250 §250 §250 - 75000  36.53
GENERAL LABOR_POOL 10000 833 833 33 833 3 3 3 833 833 833 33 833 000 a.87
TELEPHONE SYSTEM 5000 417 47 47 47 47 417 47 417 M7 217 47 217 £500 2.24
RADID SYSTEM (TEI) 6000 500 500 500 500 500 500 500 500 500 500 500 S0 £000 2.x
FIRE_EXT INGUISHERS £000 500 500 500 500 500 500 500 500 500 500 500 500 €000 2.®
FIRST AID SUPPLIES 3300 275 275 275 275 275 275 275 275 275 275 275 275 3300 1.6
205300 17108 17108 17108 17108 17108 17108 17108 417108 17106 17108 17108 17108 20530C 100.00
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