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SU~1HARY AND CONCLUSIONS 

'l'he mineralization and accompanying alteration in the 
Tombstone Mining District is part of a 72 m.y. to 63 m.y. old 
Laramide resurgent caldera complex. The first event in 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 limestone 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 greater 
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 Objective 

Phase I Detailed surface geology mapping 
& logging & core board construc
tion for existing holes 

Phase II Exploration drilling of the 
Clipper vein at 200' intervals 

Phase III Development drilling of the 
Clipper vein at 20' intervals 

Metallurgical testing 

Phase 
Total 

--------

$ 74,440 

78,196 

146,220 

40,000 

Cumm. 
Total 

--------

$ 74,440 

152,636 

298,856 

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 ~one to explore for bonanza 
grade are 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: 

=========================================================== 

* 

* 

* 

* 

* 

Activity 

Raise $800,000 in exploration funds 

Negotiate leases on other remaining 
exploration targets within the Tombstone 
district for one year 

Initiate and complete Phases I, II, and 
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 

Approximate 
Cost 

$200,000 

340,000 

260,000 

$800,000 
=========================================================== 
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Geologic factors at the Tombstone Silver ~Hnes, 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 m~n~ng 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. 

Page 5 



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 ~roduction of precious metals. 

In 1973, the writer, then working under a contract with 
Sierra Mineral Management/1971 Minerals, Ltd., who had a lease 
on 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 methods, 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/'7l, Ltc. 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 used allover 
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 29: 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 la, 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. 
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Physical Features 
================= 

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

The Tombstone district is in the Tombstone Hills, a 
group of 1m-I, scattered mountains that extend northwestward 
from the Mule Mountains 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 al ti tude 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 is a 
pediment, cut on 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 flo\-18 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 is obtained from 
shallow wells in the gulches, but the main supply for 
Tombstone is piped from springs in the Huachuca Mountains, 
about 25 mil es southwest 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 is 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-clawand 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 mlnlng literature 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 years 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 Tombstone 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, c, 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 location 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 were 
associated with the Prompter fault, and the principal 
manganese production was derived from the Oregon, Prompter, 
Lucky Cuss, Luck Sure, Bunker Hill, and Cornet mines. 
Psilomelane, the major manganese mineral, typically occur
red in pipes and chimneys 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 Mn02 after sorting, while low 
grade mineralization contained about 40 percent Mn02. 
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 (196l) 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 Mn02, 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 (c.g.s. 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 likely a dolomitized 
facies of the underlying Colina Limestone. wilt (1969) 
studied the Colina Limestone, and she agreed with Gilluly 
et ale (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 

E/MJ (1881, v. 31, p. 316-317) reported that the 
Tombstone silver ores were mainly of chloride varieties, 
and that the ore contained a little lead. In 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 orlgln 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 

The earliest mention of milling procedures at 
Tombstone (E/MJ, 1879, v. 27 , p. 468) indica ted the 
successful operation of a 10 stamp mill, which yielded a 
recovery of about 77 percent. In 1881 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 Ib 
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 Mai~e 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 lb. 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 volumes 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/oz) 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 
Tombstone could provide a long 
amounts of municipal water. 
determined to be sufficient for 
Tombstone. 

that mine waters at 
term source for moderate 
The water supply was 
a town about the size of 
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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 

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

F. Becholdt, 
Wrn. M. Breckenridge, 
w. N. Burns, 
S. Lake, 
A. H. Lewis, 
L. D. Walters, 
C. E. Wilson 

When the West Was Young 
Helldorado 
Tombstone 
Wyatt Earp, Frontier Marshal 
Wolfville Days 
Tombstone's Yesterday 
Mimes and Miners 
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Mainly aIwiI.m a bMins; incIucIea tome 
cc::iuviunand Iardside~. GmcraDy !ig\t. 
t*Wsh!J"a'J, -wy indlA'Olted, and with pootIy 
I"OU'Ided clasts; Ioc:.aIy WIll indurated. ThickneM 
aevcraI mctlml to hundrtc:b a melers. 

Basalt (Aeistocme to P&ocene)-law 1'kIwI, 
pyroclastic rocks, and lIOmiI! intercalaled gnweI. 
Thickness ~ meten Ie) a 5ew hundred meters 
in mo5t pklces. RadiometricaIy dated at 0.25. to, 
and 3.2 m.y. aid 

Extensive andesitt ard dacite (Miocene and Upper 
OIigocene)-Lava 1Iows, pyrodutic rocks, some 
inlcrcalatcd epiclMIic nxks, and dik~. Motitly 
gray,Me-grained,porphyriticnxks;inciudes 
IOn"leVUjlCOMXfekl:sparpCIrphyryandesite 
IT urlwy track porphyry, an informlillerm ci 
Cooper, 1961). TI*:kne5s mostly 5eVerai meters 
to scwnsI tens 01 meters. Dated at 24, 25, 27, 33, 
ancI39m.y. 

Extrusi\le rhyolite and rhyodacite (Miocene and Upper 
OtigoceTllll-u.va thus. wekIed tuff, pyrocla&ric 
rocks, ard some k\tercalated epiclastic roc\u.. 
li!tIt.gnty 10 grayish.pink, vilrit to fne.grained, 
p(lIJ:Ihyritic. Cornmonlv a lew lenll 10 a fvw 
thousard 01 meters thck.. Dilted al 23. 24, 25, 26, 
26, 26, and Xl my. An ackiriomI date 0147 m.y., if 
subaanliated, mIIY inicate the prnence 01 
Eocene rocks i'I the lower member d the 5 0 
Volcarics a CocIise Co. 

l...ower congIornmIte, ~. and sand (O&gocerw and. 
Eoccne?)-Aluvium; conuMnly grayish.m 
depo&its a SITIIIII, wd rounded, norwoIcaric 
clasts. Mostly several meters to a lew tens ci 
metetS thick. 

UPPER CQRDIl..llRAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l...ower 
~ r«ks-Rhyolite to andnite laYa!lows, 
pyroc.Iasric rocks, and some intercalated epiclastic 
roc\u.. Dated at 51 my. PoaibIy ~ * Ie) .... 

MAIN C()IlIlIlllIWI (lARAMIDE) IGNEOUS 
ROCKS:- Porpt?,rritic ard apliOC intrusive rocle 
(Pakoc:ene aM Upper Cretaceous)-Mostly latiric 
porphyry to dacitic porphyry in smaI stocks and 
pIugI and apitic bodies not a.saociated with otnn 
graMoid stocks.. Dated at 61, 63, 63, 64. and 65 
~,. 

Fluidized intrus!VC breccia- exact age unkT"lOWn, but 
perwUlltes, and thus younger lhan Uncle Sam 
porphyry. 

Rhyodacite tulland welded lull . - Includes parts of 
SaleTo FQ(mlltion, Sugarloaf Quanz LtI;le. and 
Brooco Vok .... nics ..... nd ~ of Red Bay RhyolIte, Cat 
Mountain Rhyolite 01 Brown (1939) and Uncle Sam 
Prophyry. Include$ \ocal intrusive boOteS and locally 
contaiN fragments of li!xotic rocks. Thickness 
com~ 5e11eraltens 01 meters to _ raJ 
hundrech of meters. Dated at 66(?), 70, 12. 73, i!lnd 
73 m.y. The Uncle Sam. in the Tombstone arf!a. i5 
dated 12 m.y. 

Andesitic 10 dacitic \IOIc.anic. breccia.-lncludu part. 
of Solem Fonnalion, Su9arioaI' Quartz LAtite, and 
Bronco Volcanics. and all of Demttrie Volcaricl 
andSilverbei Formation of Courtrisilt (1968). 
Con..-nonIy contaim 1arge blocks 01 exotic nxks 
and IocaIy rciJda IQrTW teeinwnWy rockt and 
intTuM lOCks. Several tens a meters to ~ 
hundreds of meters ttw:k in 11"'lOIII piaca.. 

Lower quam monzonile and graodiofite- Includes 
$OITIC quartz diorite; appe",,, in small stocks. 
Locally a5$0CialM With mineralization. Dated aim. 
71. n. 13, 14, 74, 74, and 76 m .y. The Schietffin 
graoodol"lte ill TombstolW i5 72 m.y. 

Roads and Highways 
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BISBEE FORMATJOf"i OR GROUP, 
UNDI'fEREN'IlATED (LOWER 
CRETACEOUS):-~ pw! 0I1fi1Me 
Formation or GfOI.CI, undiI1Ircntiiat and rdattd 
nxka.-kduda upptr par1 01 Bisbee Forrroation, 
Mural ~one, Morita, Ontur1l, Wiow 
~_Conyon, __ Ca""", 

and TUf1"IeY Ranch Formationl (I'd lilted in 
stnI~teq.)IflCe)citheBisbeeGrouc>, 
AmoIc Mote a 8r),ent and I<ironi8oo (1954), and 
Areeic M oee. eon.;.t. a brcwriIh- to rtdcIish
anto., !IRIY siltstone. sandftone, (.()I'9Iomerate, 
and 5OI"I"le fosaiferous gray lmal:orw. ComrronIy 
~h....m.dmetCJ$thck 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-SI:ocled ~cOill1W' 
!Pined nxk..lDcaIy ossociated with 
rriner.Mzation Dated at 140, 148, 149, 149, ISO. 
1S3, 160, 161. 167, 178, 185 my. 

Sedimmary nxks (Lower Perrrian and Upper 
~rian)-<ONists 01 Epitaph Dolomite 
(L..a.w:r Pen-rian), Coina I...i:meslone (l...ower 
Penrian), and Earp Formation (l...own Permia.n 
and lipper f»enns,)varianl. undifferentiated. 
Epitaph DoIorrite is a darlI· to light-gnsy IlightJv 
cherty dolomite, limatone, marl, siltstone. arwt 
!fIPSUlTl, 120-280 meters ttuck. Coina l.imntonr 
isarnedium9J"llY,thick.beddecI,ipMtidycherty, 
and spaneIy fos.silifer~ imestone l2().2IJ) 
meters thick. Earp Formation iI a paIii!·m 
lliltstcn!, mudstone, shale, and ime:Stone, l2().240 

metensthick. 

I-b~ limestone (Upper and Mickle 
~nilIn)--L..9'It.pinkish.gray, tnck· to thin
bedded, cherty, fossiferous WntsIOl'lC and. 
interc.a.lated paIc-bfOwn to paIe.recIdish-gnIy 
siltltone thai muses in abundance upward. 
T ypicaIy 3(0.490 meters thick. 

SEDIMENTARY ROCKS (MlSSISSIPPtAN AND 
OEVONlAN}-Consists mairVy a ~OA 
Umcstone (Missis5ippian)-1ocaIy (Armstrong 
and Silberman, 1914) called Ex.abrosa Group
and Martin Formation (Upper Deo.Klnian), 
undiffetenriated. lnplll1dthe~ 
Mountains aI.o indudes Paracbe Formation 
(Upper ~nl and Portal Formation a 
SraI:lft, 1957a (Upper I:lrcwrMn). kl the UttIe 
lhgcon MomtaitIs and some a$cent hils aile 
includes Black Prince Urrwitone, whoee fDuna 
and CCIITtiation shoN strongeSt afMjtif!:5 INith 
~ rocks but wIich may include some 
Pemso)varian rocks. Escabrosa l.rnestone if a 
mcdiwn-gray, massiw 10 ttjck-bedded, commonly 
crinoidaI, c.Nrtv, foailHroul imestone 90-310 
meters thick. Martin FOI'lTIation is thick· to thin
b«kIed. gray to brown dolomite, 9J"IIY ~ 
fosdferous, and 101m siltstone and sandstone, 
9().120 meters thick.. Paradee Formation il a 
broo.rm, fOl6ilHrous, ahalylrnutonc. Portal 
Formation is a black 5haIe .... nd imestone 6-11l5 
meters thick. Blal;k Princ:1 Urnatcn iI pinkiIh. 
9J"IIY limestone tWh a basal stWe and chert 
conglomerate. as much M 52 meten thick.. 

smlMfNTARY ROCKS (LOWER OROOVJClAN 
TO MIDDLE CAMBRlAN):-El PMo Umatone 
(lowe< ~"'" lJoi>o>'Cambrion),_ 
FOI"TTIation (Upper and MidcIc Cambrian), and 
Boi5a OJartz (~ CAmbrian), 
undiffcrentiatecl-El Paso limntonl is a WlIII, 
thin-bedded cherty &mestone and doIorrit. 90 
meters to about 22Q metm thick.. Abrigo 
Formation is a brown. thin·bedded fO$lillerous 
limestone, sanditonc, quart~e, and ...... 210-
240 meters thick.. Balsa Quartzite if a I;woI.un 10 
white or purpIish-gray, thick-beddcd. coane· 
p.d quartzite and sandstone tMth a basal 
conglomerate. 9().11l) meters thick. To tt. cut, 
equio..qllenls at part d the Abrigo Formation and 
Bola Q.zr1zite are known lIS lhe Coronado 
SMdslone. 
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GRANITOID ROCKS (PRECAMBRIAN Yt.- _ 
SJVDCioriteand~rmnaoritt,urV<iatedto 
foiated,"' par! ~GcJ'lltRllyin 
&tocks, ~h ahw betn itde st..Ded. 

PINAL SCHlST (PRECAMBRIAN X)--ChIoriIf! schi&t, 
phyite. and 50ITIC metavolcaric rocks., 
metIwOIcaric: nxka, met.iJquar1:zite, nxtaqt.W1zite 
conglomerate. and gneiss.. One meta\.'OIcanic nxk 
dated at 1715 m.y. 

CONTACT - Donee! where concealed. 

MARKER HORIZON- Dotted....t.ere concealed. 

DIKES--_<ip. 

FAULTS-ShoMng tip. Dotted ~ cOl'lCWed or 
intruded; baD and bar on doNnthrown side. 

Strike-sip-Arrow c~.&howl rIIative cbpIacemmt. 
Sirge armW .now. rl"IOWmCTll of actM- bb:k. 

Thrust fauh - Sal.llteeth on upper plall. 

Anticline. 

EXOTIC·BlOCK BRECCIA-Rock contains; dip or 
bktck inc:k$otIs a rock different from tno. of 
ho6t or other bIoc.kI nearby. TypaDy oIvo1caric
lectoric or sedimentary-tectonic origin; excluda 
Tertiary megabreccia depoliits. 

Site 01 wdI or generaized site a 5eYef1JI web, showing 
uri! perwtraled, if known, and dilpth ci wei, in 
feet. 100 feet equals 30.5 meters. 

COUECTION SrTE- RadiogericaDy dated rock 
showing age in miIIiont 01 ).'tan. Query before 
symbol where precise Ocation uncertain. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and NeweU, R.A. , 1973. 

By James A Briscoe 
James A, Briscoe and Associates 
Tucson, Arizona 

Figure 3, Generalized geological and structural map on screened 
topographic base. 
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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 

111111111111111 

111111111111111 

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 

I I III1111 1 11 1 11 Southern Pacific Railroad 

Government Reservation Boundary 

Aqueduct 

A----A ' Cross section line 

T. 21 S. f--+-~~-4-rrrTT 

~ ~!!'!_iiiiii"5;;JiiiiO~~~5iiiiiiiiiiiiiiiiiiiiiiii~~~~rll.' 1 ~ Tombstone Development Company, Inc. 
Property map showing ownership of major , Tombstone, Arizona 

Land Status Map, Tombstone 
15 min. Quadrangle 

By Thomas E. Waldrip, Jr. 
James A. Briscoe and Associates 
Tucson, Arizona 

Figure 5. 
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. 
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Geology 
OLDER OR UNDIFFERENTlA TED SURFlCAl 

DEPOSITS (HOlOCENE TO OUGOCENE):
G~. sand, and silt (Pleistocene lind PIiocene
~ alluvium eX basins: Includes tome 
colh.Mum and lardslide deposits, Gel'le1'aIIy light
pinkish griIV, weakly indur.!lIOO, lind WIth poorly 
rounded cl;,:OI$; lIxaily..wD Indurated. TIuckness 
several meters 10 hundreds d. meters, 

Bas.1l1 (PietsloceM 10 PIiocenel-uva I\ow$, 
pyroclastIC rocks. and some inletCMled gravel. 
TIuckness $oCYeI'ai meters to I few hunclm me1eJS 

in fl105t places. ~llC<IIyda'ed lit 02!l, 10, 
lind 3.2m,y. old 

Exler.ive andesite and dacite (MIocene and l..Ippet 
OI.gocene)--~ f\oo.I,..os, pyroclastic rocks, some 
Ifltetealbted epiclastic rocks., aM dikes. MoItly 
gray, hnc-grarned, porphyntx;" TQI;k$; Includes 
sorr.! very coarse leldspar porphyr)/ande:5llf: 
(TurKey track poIlIhyry, an 1nf00000000lerm of 
Cooper, 19(1) TIuckness mosrly ~ral meters 
t05eYenlilensoimelen. Dated Itol 24.~, 27,33. 
and 39 m.y. 

Extl'\lSllJli! rhyolite lind rhyodacite (Miocene and Upper 
Oligocene-Lava flows, welded tuff, pyrodastlc 
rocks.and5()me .lten:ai;, led~lasticrocks. 
lijtl.gray to SJ1'Vish.pmk, 14m: to line~, 
porp/'lynhC. Commonly a k:w lens to a ~ 
lho:::w..tsdr'd ot meters thick. Dated "" 23, 24, 25, 26. 
26, 26, and Tl m.y. M addibooal date ot 47 m.y., J 
sub5tanb<lted, may Indicate the ~nce 0( 

Eocene rocks ... tIw lawn member of the 5 0 
VoIo::arKldCocI>ase Co 

~C~le,~,ardsand(OIigocene and 
Eocene?}-AlhMum; commorVy 9f"YIStH'0:l 
<kposit5 d small, weD rounded, f'I()I'IV()Icaric 

cla6ts. t.ioslly several meters to II ~ IIm50l 
meterl th.:k. 

UPPER CORDIu.ERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l..ower 
voIcIIricrocks- RhyoIitetoandesitelavallow5, 
pyrocJ;,.stK .o:ks, and 5OI'\"Ie If1 terc.a!llted ~~tl!;: 
rocks. Dated lit 57 m.y. PoubIy younger .)gI! to 

MAIN CORDU.lE<AN (lARAMIDE) IGNEOUS 
ROCKS:-PorptYfritic and Aphh!; ntl'\lSlV\! rocks 
(PAlecx:ene and lJppeT Creloceous) . Mostly \ilntK 
porphyry 10 &.citic: porphyry 11'1 snWl stocks and 
plugs and aphnc bodies not a5!OC1aied wilh othlff 
grarltoid stocks. 0..100 at 61,63.63, 64, and 65 

m·lI· 

Fluidized IntrusIVe ble("C''' - l'xaCI''~ unknown. but 
Pl'netrolteS, and thus younger Than Uncle Sam 
porphyry. 

RhyodiK-lIe tuff .md WE"ided tull Incl~ parTS of 
Salero Formahon. Sug.s~f Quarlll.;,tde. and 
Bronco Volnrncs. and all of R.d Bay RhyolIte. C..,t 
Moont",n RhydiTI! of Brown (1939) and Uncle Sam 
Prophyry Includes local intrl.lSlVe bodM!s and locally 
contaIns fr~llts cJ exotic locks. ThKkneu 
commonly wvn.,) lens of meters to ~r31 
kundrNs of mete"". Dated li t 66(?), 70, 72. 73. and 
73 m y n.e Uncle Sam. In tile Tombstone area, ~ 
dated 72 m.y. 

Andesiric to dIIcitC ....xaric breccill.-Includes pMlli 
01 Sokro ForTTWItion, ~ Quarb l.1tite, And 
Btorco VoIt-aOCs, and all d 0emetriI! Voicarici 
and SiIwrbeII Formation 01 COIJI1ri!jlt (1958). 
CornmooI)Icontaina 1atge biocks olexoric rocks 
and IocaIy inckxIa lOme Hdimmtary rocks and 
intT1.iM rocks. ~ tltf'l5 d meters to SoeYmII 
hondredaof meteti thtck in rTlOltpiacu. 

Lou.orr quam rnonluml! and gro;lOCborite-lnc~ 
IOrne quartz dIorth>: appears m snwllslOCks. 
Locllilv ~lIIled W'Ilh mll"\eTalization. Dated al 70. 
71 . 72. 73. 74. 74, 74. and 76 m y. The 5chll!fllin 
~le .. 1 Tomb:stone is 72 m.y. 

Roads and Highways 

~-... ~-. --- Dry wash 

+i+H++H+t++++ Southern Pacific Railroad 

Explanation 

r-:-':-:"~-;':"'-;-I i' , 'J.' , 'I 
,,-:,,~!.:..,,:,!.:..:J 

BISBEE FORMATION OR GROUP, 
UNDIFFEREmlATED (LOWER 
CRETACEOUS):-lJpper part 01 &sbw 
Fonnanon or Grovp, UI'ldifferellrotOO, and related 
focks. - 1nc1ude5 upper part d Bisbee FormatIOn, 
Murall.Jmestone. Moot;" CtntuT<\. Willow 
Cat¥Jn. Ap.J.c1le CIII1\oOI1, Shellenberger Canyon 
and Tumey Ranc:h FOTmiI\lons (not bted in 
stratigraphic sequence) of tile Bisbee Group, 
AmoIe Mose 01 Bryant and KinrutOfl (1954), and 
Angebc Arkose. Consists of br~ 10 reddish· 
arkose, gray silTstone, sandstone, conglomerate. 
lind some losshferous gnty brrontone. Commonly 
sewral hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC~&ocks 01 pIfliush-gray coarse· 
graawd rOCk. LocaIIyll55OCialed with 
rrul"ll!l'l\li7.ahon. Dated at 140, 148. 149, 149, 150, 
1S3,160. 161. 167. 17B, I85 m.y 

Sediment:ary rocks {Lower f\mren and lipper 
Pe~ri<ln)--<onsi5I:s 01 Epitaph DoIomle 
(Lower ~nrMn), Colina Umeatonr (~ 
Perman). and Earp Formation (~r Permian 
aM Upper Pe~r.&n), unctifferenrialed. 
Epitaph OoIomle i5;!1 dark· tv Ii9ht.gr-ay sf-shlly 
cheTty dolomiTe, HmeST~, rMrl , siltSTone, a'"ld 
!l\IP5UITI, 12Q.28.) meters ttuck. Colina 1.nnei10l'le 
15 it medivm gray, thick·Mided. sparsely cherty, 
and ~r5ely louiliferous kmestone l2Q.280 
rrwtl!'r5 thick. Earp Formation is a pale.red 
siltstone. mudstone, shale, and (malone, l2().240 
rrwtenthtck. 

Horquib Urnestone (Upper and Midck 
Pe~I"0r'I)-LighI .pinkish.gray, d'lick· to thin· 
bedded, cherty, fouiliferOll:!l limestone and 
Int~led paIe.brown to poW·reddish.gri)il 
.wtstone thaT io:;reMa in abundance upward. 
T ypcaIy 31)).49:1 rooen thtck. 

SEDiMENTARY ROCKS (MISSlSSIPPIAN AND 
DEVONIAN)-Consists mainly of E5cabrosa 
lJmestone (Missis5ippiaIl)-loc4!oIly (ArmstT0r'\9. 
and ~n, 1974) ClIIIed E.scabrosa Group
and MlIrtin Formallon (lipper DevonIan). 
undifferenttated. lnparloitheChiricahua 
Moootains al50 inc:Judu Paradise FormatIOn 
(Upper Missmlw'an) arc:! Portal Formation c1 
$.Jb.ns, 1957a (Upper Devooilln) r.!he Uttle 
Dragoon MounlatnS and 5OfT"Ie ~ent hils also 
IncUdes Black Ptne Limestone, whose ~ 
andcorreiaTionsi"lONlrrcngestaffinitiesWlth 
~n rocks but which rroy ir'lclude some 
~rMn rocks. Exabrosa l..imutOf'll! 15 a 
mediwn-gny, massiYe to tljck-bedded, c~ 
cmoidaI, cherty, fOMiiferooa imeslone 9(}.310 
meters thick. Martin Fonnation 1& thick- to thin
bedded, gray to brown dolomite. gray spllTsely 
fossifet~. <'Ind some ailtstone and sandstorw, 
'X). 120 meten tBck. Paradise Formation is a 
brown, fossiliferOU$, slWy limestone. Porta1 
Forrn.\tioI't is a black shale and lmestone 6- HE 
rooeJ:; lhick. 8I.xk Prince l.ime$tone i! pinkish. 
gray m-;!0Ile WIth a basal ~ and cher1 
cor9omerate, a& much a.s 52 meters tlick. 

SEDlMENTARY ROCKS (LOWER OROOVlClAN 
TO MIDDlE CAMBRIAN):-fl Paso l.ime5tone 
(l..oIwr ()rdoo..1cilln and Upper Cambrian), Abrigo 
FomwIticrI (lJpper and MidcIe Cambrian), and 
BoIsa Q..wtl (MdcIe ~n), 
undifferenrialed.-8 Paso l.irne&tone is a gray, 
!hJn.bedded cherty limestorw and doIoI'nite 90 
rn;1en to llbout 220 metel'$ dick. Abrigo 
Formation is a brown, thin-bedded fouiliferous 
limatone, s.ardstone. Ql,l&rtl:ite, and shale, 21(). 
240 meters Thick. BoIu Quartzite is a brown to 
IIoohte or puIllbh.gr2ly, thick-bedded. CoaNe
grained quanzire and sandstone with a basal 
c~atc, 9(). l8Jmrrtcnthick. To the east, 
eq..tMllenrs c:J p.vI c:J the Abrigo FOT"IT'Illrioo and 
Bola Q,arlzitf: arc known as 1M Corofwdo 
Sondol"",. 
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Sedimentary rocks (Uwer and Mickle Combnan)-
Abrigo Forma.tion (Upper and MldcIe Cambrian), 
and BoIsa QuartZIte (Middle Cambnan), 
undiHerenrialed 

GRANITOID ROCKS (PRECAMBRIAN y):-MainIy 
grarcdiontl! and quartz motUOI"Iitl!, unfobated to 
foliilted, In pM metamorphosed. Genentlly in 
stocks, which aM betn ittle studied. 

PINAL SCHIST (PRECAMBRIAN X)--ChIorite !leNSI, 
~te, at'd some metavolcaric rocks, 
metavolcaric rocks, melaqoart;Me, metaquartzite 
conglomerale, and gneiss. One metavok:alllC rock 
dated .. t 1715m.y 

COf'ITACT -Dotted whl:Je cc;n;eaIed. 

MARKER HORlZON- Doned wheN concealed. 

OlKES--ShoMng Op. 

FAULTS-Sho-w'Ig dip DoMed.....nere concealed or 
Intruded.: ~ and Wr on cbo.mthrown side 

Stnke-slJp-J\m)w c~ shor.ws re\c!hw c\ispI<lcemenr 
SngIe afTOW ~ movement c1 ac:nve bkx:k. 

Ma;or thruM fault-5I!wteeth on upper plate. 

Thrust fault - Sawteeth on upper ~te 

Anttchne. 

Syndne. 

EXonCSLOCK BRECCIA-Rock contains chip or 
block IIldustons of rock different !rom those of 
host Of Ofner blocks nearby. Typically c1 vokaric· 
tectonK: or 5t:diment<uy-Iectonic Ofi!pn; exdudes 
Tertiary rr.egabroccia deposilS. 

S te 0I-a Of generalized $t~ d ~1II_1l$. sh<:Mring 
unit penetrated, if known, and depth of weD, In 

feet. 100 feet eQUllI$ 30.5 melers. 

COil.ECTlON SlTE-~llICaily dated rock 
showing 11191! in milIion!i 01 years. Query belore 
Symbol wher~ 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 

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) . 
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Geology 
OLDER OR UNDIFFERENT1AlEO SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
GrM. sand, and silt (PIe!SIoc~rw and PIiocene
Mainly aluvium 01 basins; mc:11..Ide$ ~ 
colkMum and landslide dePOiltS. Generally light 
ponkish gray. weakly indurated. and ....-ith poorly 
rounded clMts; locally wd 1I1(tunlted. n.::kness 
~TaI melers 10 hundreds 01 melers. 

~It (Pleistocene 10 ~ene)-Lava flows, 
pyrocla.snc rocks. and 50fTW Inten:alaled gravel 
Tntcknn5 ~a1 meters to i'l lew hundred meters 
tn mosI pIlK:es. Radiometncally dated at 0.25, 10, 
and 3.2 m.y.<*f 

Exlel"oSlVe andesite And d.v:ite (MIOCene and Upper 
OIigocene)- i..<tvil fIow:o, pyrOClastIC rocks, 5Of~ 
inl(>~led epicJas~ rocks, and dik~ I-brly 
gray, fine.grwled, poTphyntlC rocks; Jndudn 
some very coarse feldspal porphyry andeSIte 
(Turkey track porphyry, an mfOl'TMllmTI d 
~, 1961), TI-ac~ mo5tly 5eWraI met(-TS 
to ~ lens ol meters. Dated al 24, 2."1, 27, 33, 
and 39 m.y. 

Exlf\JSl\Je rhyoille and rhyodacIte (MlO(;erw and lJpp(:r 
OIigocene- la .... " flows, v.oeIdcd tuff, pyroclMnc 
rocks, and some 1I11ercaiated epiclasnc rocks. 
l.ight~yto9J;!Iyishpink.vitricloliroe.grained, 
porphynnc: Commonly II few lens to. lew 
ttxJu5artJ 01 meters rlw:k. o..led at 23, 24, 25, 26, 
26,26, aM Xl m.y. An addinonal date 0147 my , If 
substannated.1TO;1y n:liute the p~nc ... of 
F.oc.er.> rocks in the 10wer member 01 !he 5 0 
VolcanICS at Cochise Co. 

~ .-;:ongIomet'"~te. gr~veI. ~.'Id s.<tnd (Oligocene ard 
Eocene?)- ADuvium; commonly gByi5h.red 
deposits of small. weU rounded. nondaroc 
clasts. Mostly several metef5 to a lew teM 01 
I'T'IeTeTSlhlck. 

UPPER COROIl .. llRAN (U\RAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE)·-I...ower 
...ok:aric rocks--Rhyokte to andesite Iilva Rows. 
po,.!!'OClasnc roc::k5. and sorne intercalated epidll5tlC 
rucks. Dated lIot 57 m.y Possibly yotmger age to 

MAIN CQRDll.l.£f<AN (IJ\RAMIDEl IGNEOUS 
ROCKS:-Porphyntic: ard ap/ihc I'ltru5lVl! rocks 
(PaIo?ocene and ~ Cretaceous)- M05dy IatlhC 
porphyry to d;xrhC porphyry III S/fIi)(! s tocks ard 
plugs. ar'ld aplitic bcdies not M5OCI6Ted v./Ith olher 
~MOO lIocks. Oi:Ited at 61. 63. 63. 64. and 65 

Flr.lldlzed Inlruslve breCCIa e)(OCI age unknown. but 
p"nelrates. ,md thus yaung<.'r lhan Uncle Sam 
por phyry 

Uhyodac.te tuft aod welded tufl. JrocllJdn ~rlS 01 
s. ... k>ro Formation. Sugarloaf Quam Lallte. and 
Bronco VolcAnICS. and all of Red Bay Rhyoille. Cat 
Moun""n Rhyolite of Brown (1939J and Uncle Slsm 
Prophyry Includes local intrUSIVe bodies and locally 
contmnl fTitgffients of e)(ot lC rocks. Thickness 
commonty IeVi!ral tens of meteu to M\lt!ral 
hund,'->ds of meters DAted at 66(,). 70, 72, 73. and 
73 m.y nw Uncle Sam .• n the Tombstooe Mea. 15 

dated 72 m.y 

Atdesitic 10 dMiric vok;.aric brecc.0.. - lnc.1ude5 pans 
01 Solem Fonnanon, SugarloaI Quartz Lahle, and 
8ron.:oVoicarics,ar'ldaloiDerne1rieVoicarics 
and SWerbd Fonnation 01 Courtright (1958). 
Commonly conlbiou large k*xks 01 ellOtic rocks 
and locaIyincluda IOtnI! 5e<imeruarv rocka and 
intrusive RX:kl. Sewrallens at rrwlers to $oIM'I"al 
hundreds 01 meters INck in most places. 

Lowcr quarll moozoflue aond graodKmtrr - lndudn 
sorne quartZ dionte: appellorl In StnlIU STOCks. 
Locally a5oSOCll\ted IoIIlth ITllneraliutl()l1 Dated at 70. 
71. 72. 73. 74. 74. 74. and 76 m.y. nw Scniefflin 
gnmodol'lte aot T omb!.tone 15 72 m.y. 

Roads and Highways 

- . .. _ .. --- Dry wash 

+t+tt+-I+'+'-'+H- Southern Pacific Railroad 

Explanation 

[---~-~-·---l 
_____ J 

BlSBEE FORMATION OR GROUP. 
UNDIFFERENIlATED (LOWER 
CRETACEOUS);-lJpper pM! of &bw 
FOOll.JIlion 01' Group. undtferenMted. and !l!lated 
rocks. - tncIudes upper pal'1 01 Bisbee Formanon, 
Mural Umestone. Monta. Clntura, Wdiow 
unyon, Apache Canyon. Shellenberger Canyon 
<r.nd Turney ~nch FOn1'1<'ltlOfls (not tiStt'd in 
stl'lltigraphic sequerQ) of tile Bisbee CroUP. 
AmoIe Arko5e eX Blyant and KmTll5Ol1 (1954). and 
Angelic AtkO<"oe Consists 01 brownish· to reddish· 
arkose, gray IIItstone, sandstone. c~ate. 
and lOme fossilrlerous SI1IY imestone, Commonfy 
~ hundred metl!T1i thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)- SIOCks eX pinlush-gray coarse 
gr-ained r«.:k. LocaUy associBted witn 
fnner6!az.;,uon. Dated at 140. 148. 149, 149, 150. 
153. 160. 161. 167,17B,I&'lmy 

Sedtmentary rocks (~ PermIan and Upper 
Per"r'\.Wfvaraan)---ConSlSIs of Epitaph DoIomtte 
(l...owu I\mren), ColIN umestooe (~ 
Per-m,:,n), ar'ld EMp FoTTn."ltion (lower Pe~n 
and Upper Pv:nn.syIwl"lan). undifferenrtaled. 
EprlilPhDoknflleisadark IOJight-graystightly 
cherty doion'llte, 1imf'1I01'1e, marl, sil tstone. 1I...n 
gypsum, 12().28) rnelers thick. Colma Limestone 
is a medium gray, tllick·bedded. sparsely cherty. 
<mel sparsely 100000000oU$ bmeslooe 120-28) 
meters thick. Earp Formation is a paIe·red 
siltStone, mudstone. sNIe, and hnestone. 120-240 
meters thick. 

tiofquila l.Jmestone (Upper and J'.i.rddIe 
Pel"l"lS\lfvllnilln}--Lgtll·pinki$h-gray, tllick· to Ihin· 
bedded. cherty. fossiliferous limestone and 
intercalated palebrOll.lfltopale.reddish.gray 
siltStone IMt Increases In llbund.ance upward. 
T yprcaIIy 300490 meters thck. 

SEDIMENTARY ROCKS (MISSlSSIPPlAN AND 
DEVONlAN}-CoomIi mainly 01 Escabrosa 
Ume5tooe (~)-locaDy(Armstroog 
and Silberman, 1974) called E.sc".brosa Group
and Mamn FOfTT\anon (lipper Devonian). 
urdifferentialed. lnpartoltIleChiric.ahl0 
Mountains a1so mcludeJ Paradise Formanon 
(Llppel Mississippian) a.'Id Por1al Formation 01 
Sabins, 1957a (Upper Devontan). In the lillie 
Dragoon Mounr.wrs and sorre ~ent IiIs <oIso 
InckJdes Black Prira lJmestone . .... -ho5e !;,una 
and comdanon sno.... stl"OTlglSl affinbes ....itn 
~flrocksbut wticn may rncludeSOfTlli! 
Pernsytvaraan rocks. Elcabrosa ~tone 15 a 
rnedir,gn-gay.rna.ssM!:lollW:k-bedcled.comfl'lOliy 
criroidal • .-;:Nmy, foMililerous limestooe 90-310 
meters thick. Martin Fonnanon Ili thick· to trun. 
bedded, gray to brown dolomite. gray sparsely 
fos.sili/erous, lIond IOtnI! IIIfltone and sandstone, 
90-120 meters thick. Paradise Formation is a 
brown, fos.silifftOU.\, MI&Iy bratonr. PortzII 
FOfTM,non 1$ a black sh<sIe and imestooe 6-1(6 
melers Tnick. BJ,.,ck Prince Limestone _ pankish. 

griIYlmestooeWllhabasal~aondchert 
c~ate.05mucnill5S2rroetersttw:.k. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):- El ~ limestone 
(Lower Ordovician and l./pper Cambnan), Abrigo 
Formation (Upper aond MidcIe Cambnaon), and 
BoIsa Quartz (Midcle Cambrian). 
unditIere:nriated.-B Pun Umeslone I5l1o!J1lY. 
thin-bedded cherty imestooe and doIorri!e 90 
meters to about 220 INters ttKk. Abrigo 
Formanon II a broNn, thin-b«ided lOIIiferuus 
limesl:one. sandstone, quanziTe. and &hale, 211). 
240 tTIf'Ien thick. Bob;, Quartzite it a brOll.lfl to 
....... If' or purplshiJl"llY. thick-bedded, C01I/'SoC!' 
grained quanzile and aandstooe with a basal 
c~atQ. 90-UKlrrwtersthick. To the eMI. 
equivalents 01 pan 01 the Abrigo Formation and 
BoIsa Quan zite arc known u IhI Coronodo 
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$edtmentary rocks (LIpper and MIddle Cambrian)
Abrigo Formatiorl (t.Jwer and MddIe Cambn4n), 
and BoIsa QuMtzrte (Middle Cambrian) . 
undiIferentiated. 

GRANlTOiD ROCKS (PRECAMBRIAN Y):~MainIy 
granodionte and qUllonz montIOI'IIte, unfoliated to 
fobated. 1'1 pan melamorphosed. Generally in 
stocks, ....nen ahve beol:n ~ttIe studied 

PINAL SCHIST (PRECAMBRIAN X)~ChIorite $Chi§t. 
pl"iytite, and IOtnI! melavolcaroc rocks, 
metavoIcaric rocks,metaquartzrle, met.;XJU<lrtzite 
con9omente, arc:I gneIS5. One metavolcanIC rock 
dated 0111 1715 m.y. 

CONTACT- Dolled lIo.Ihere concealed. 

MARKER HORIZON- Dolled where concealed. 

DI~dip 

FAULTS----Sho,...oudi!) Dottedllo.lhereconcealedor 
iruruded. baD lIond bar on downthrown D . 

Stnke.s5p--Arrow couple ~ MtlVl'! duplacemem. 
Single arrow shows movement 01 ~Iive block. 

Ma,or thrusT fi'lult - Sawteeth on upper plate. 

Thrust fault-Sawteeth on upper pic,te 

SyncHne 

Inchnedsnikellondcbpol beds.. 

EXonC-BLOCK BRECCIA- Rock contains chip or 
block Ir'ICIuSlOllS at rock ditferentlTOm Inose 01 
hoost or other blocks ne"rby. T ypic:aDy eX..dca.-K 
IfClOI"IIC or wmenillry-teetonic ori!jn; exdudes 
Tertiary ~ecoa deposits. 

s.te eX well or 9t~led Site 01 wveraI ~Ih;. ~ 
unit pel'lli!tl'llted, If kl'l()\Alf\, and deptn 01 ~I. in 
1M. 100 fftt ~s 30.5 melf'Ts. 

COLLECTION SITE-Radiogenkally dated rock 
showing age in millions 01 years. Query before 
symbol where pret;is-e Iocaohon uncerl..,ln. 

Dump sample location 
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Geology adopted from Drewes , Harold, 
1980, a nd 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 
fa ults, from Newell, R.A , 1973, 

Distribution pattern for high zinc ratio in dump samples 
(in red). 
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Geology 
OLDER OR UNDIFFERENTlA TED SURF1CAL 

DEPOSITS CHOLOCENE TO OUGOCENE)'
Gr1!VeI, sand, and sit (Ae.$tocene and PIioccne
MaInly ~ 01 basins; n:h.xk5 some 
colluvium liM I1Inds1:ide deposits Generally light -

pinkish gray, weakly IndW"c1led, and II.IIlh poorly 
I"OI..rdOO Cbsls.locally vd indurated. Thick:ness 
several meters to hundreds ci meters. 

&salt (PIe1SIOClnR 10 P\Io!;eflli!)- Lova f\uws. 
pynX~hC rOCks, and 5OO"IIl intercalated gravel. 
lhickneM several meters to II ~ hundm:l rt'le'lcrs 
In most places. Rc.diome1rical1y dated af 0.25, 1.0, 
and 3.2 my old 

Extlrl5lYe andetlte and dXl1l (Miocene and Upper 
OIigocene)-~ flows, pyrodasnc rocks, some 
mterc.al!r.ted eplciasbc rocks, and dikes. Mosdy 
gray,lioe-graIned, porphynhC roc ks, Includes 
some wry coarse fekispar porphyry andesite 
(T ulhy trock pOJ'phyrv, an Inform.;1 1enTI 01 
Cooper , 19(1) Thx:knI!S5l'OO5t/y.severai meters 
to several tens d meten. Dated at 24. 25, 27. 33, 
and 39 m .y 

Extru5iw rhyotite a.'"ld ~Ie (Miocene ar.:l(jppeT 
OIigocene-u~ fIoowo5, welded tuff, pyrtx~tic; 
rocks, and some 1I"IIercalaied epiclasric rocks. 
Ugnl-grlly 10 grayish·pink, "';tric: to ftne.grained, 
porphyritic. ChnfTlOr'lly oil few tens to a rw,.. 
lhouiand 01 r'lVllUS thick. DtIoled al 23, 24, 25, 26, 
26. 26,;meI 'n m.y. An.xldibonill date ol47 my, if 
5lIb5tanMted, may inc:Iic:ate !he presence 01 
Eocme rocks., the ~ mm\berol the SO 
Volcarics 01 Coc:MeCo 

I...ou.Ier conglolTlltrale, grawI, and sand (Oligocene a.nd 
Eocene?)- ABUYium: C~91~·fj~d 
deposits 0I5m1111, IoId roorded, nonvoIc.anc 
clMlI. />o\osdy ~ meten; 10 a lew tens c:J 
meterslhick. 

UPPER CORDIl...LERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PAl.£OCENE):-Lower 
vok;arwc rockr-Rhyolile 10 andesile Iow/\ flows, 
pyroclastic rocks,.IInd IIOf1W; I1tercalated epclastic 
rocks. Dated ill 57 m.y. Possibly ~r age to ..... 

MAlN CORDlL1..EHAN (IJ\RAMIDEI IGNEOUS 
ROCKS;-Porphynnc and aplillc 1n11'1J5IVe rocks 
(PcWoce~ ilnd lJppet Cre1aceous)- Mostly I/Ihric 
porphyry to d!lciric: porphyry in srrWI stocks and 
plugs and aplitic bodia; not iIS50ciilted ..... th other 
graritoid5locks. Oit.tedlll Gl , 63, 63,64,and6S 

FluidIzed in trusIVe- breccia ex"" age unknown. but 
penetrates. and Ihus younger Ihiln Uncle 5./Im 
porphyry. 

Rh~1It lull and welded luI! locl~ Pi"rtf 01 
&!~Q Foe-million. ~rlool Quarlr Lalile. /\nd 
Bmnco VoIcalllCs .• md illl c:J Red s.,y RhyoIil4!. Cat 
Mountilln Rhyolite 01 BrWln (1939) and lJnc~s..m 
Prophyry. )ncludes local mlTU~ve bodin and Iocitlly 
conl,)lns fragrnenl5 c:J e)tOhC rocks Thicknu! 
commonly wveraltE'1\S 01 me1E'fS to sew-ral 
hundr~ of metE'fs. ~ted itl 66(?), 70. 72. 73 . .,nd 
73 m.y. The Uncle Sam, m tM Tombslone il reil. 1$ 

dated 72 my. 

Andaitic 10 dKitic \IOIcarit brecaa.-1ncIuOn pMts 
01 Sok-ro ForTI'Iarion, Sugarioal Quart z. U lite, and 
EItoR:o Vdaria. w III cI [)renwtriI Voborits 
and Siwn-bd Form.arion cI ~t (1958). 
Conwncriy contIiN luge blocks cl exoOc rockl 
ond IouIy ineWa tOme admcncary rocks and 
intr1..llive rocJu. XveraI te,. cI meters 10 sever1II 
hundncb of meters ttwck in rno.t ~. 

lower Q\W1z mQl\ZotIIte and graodiorile - Iociudn 
WIlle quartz OOihl': appears m $IMII $lOCks. 
Locally anot'lilted Wllh mlfWrMzilhon. Daled at 70. 
71. 72. 73. 14. 14. 74. and 76 m.lI. The Sctuefllm 
groYlOdoriie III Tombstone 05 72 m.y 

Roads and Highways 

"- Dry wash 

-I+HH++tt+++++ Southern Pacific Railroad 

- -- --- Government Reservation Boundary 

---- ----- Aqueduct 

A-·--- A' Cross section line 

Explanation 

BISBEE FORMATION OR GROUP, 
UNDIFFERENTlAlE> (LOWER 
CRETACEOUS) - l)pper part oI8isbee 
Formarion Of' Group, undiIferenri'a.ted, MId related 
rocks.-Incluclft upper p;uI d 8i5bee FOfTTlaOOo, 
Mural lirnesIone, Monta, Cinlura, WIllow 
Canyon, Apache Ca"'J01"l, SheIIenbefger Colnyon 
AI.:! Tumey Ranch Formations (nol 6s.t.ed in 
slTatigraphic aequance) 01 tne &sbee Group, 
AmoIe Arkos-e 01 Bl).0nt and Kinntson (J9S41. and 
AngelicMoee CoruislSclbrO\.lJl'Uh· toruidish· 
arlwse, ~ .tttone, sand5tone, cono;jomerah!, 
and some fos9liferoos gny imest:one ComrMnly 
M\I'I!TaI hundred meters ttuck 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC)- Stock5 01 pinki!h-gray coarse· 
gramed rock. Locally as50CWlted WIth 
rntner.lIization. o,o,tedall40, 148. 149. 149, ISO, 
153, 160, 161, 167, 178, 185 m.y. 

Sedimeotary rocks (!..ower Pennittn and Upper 
Penuytvarian)-C01'\tiII ol Epitaph DoIomne 
(Lower Permian), CoIiIl/ll..irne$looe (~r 
Permian), and EArp Form.arion (a..a...oer ~n 
and LIppeT Pmn$l)vanlln), undiffrm-nb<tted. 
EpitAph D%rrile is a dark· to igll-gray ~tIy 
cherty doIomte. Imnlone, marl, siltstone, 1I<w:1 
g,.opsum. ].20.28) meters lhick. Colina Limestone 
115.11 medium gray, ltuck·bedded, sparsely cherty, 
and $pbrse/y fossilifer0U5 bmestooe J20.2((\ 
meters thick. Earp ForTI'Iarion is a paIe.red 
~stone, mudstone, shM?, and irnestone, 1.20-240 
me1ersthick. 

HorQuiIb l.imestone (1)ppeT a.rd Middle 
~rian}-u~·\I.pinklsh.gray, thick· to thin· 
bedded, chMy, fossilif(:fOU$lImntone <sod 
intercalllted p.aIe-bro.vnto paIe.reddi5h-gnty 
silt5tone th;,tlOCT~ Ifl llbundance upw;ud 
TIlPicaJyJ00.490metersthick. 

SEDIMENTARY ROCKS {MISSISSIPPIAN AND 
DEVONlAN}-Con$$t, TNlnIy 01 ~brQSil 
Limestone {Mis.sis.sippilln)- locaIly (Armstrong 
and SiIbmnan, 1974) ~ Esc.abrosa Group
andMartinFOr'ml1tion(lJpper~), 
undifferentiated. r, pari d tM Ctm:ahuzt 
Mounfa1n5 abo includes ~ FQI'TT'1atm 
(Upper MissiMippian) and Portal Formation 01 
Sabins, 1957a (LIpper IA:wrian). In the Little 
Dragoon Mountains and SOfre a(ijacenl has also 
~bies Black Princ:e Limestone. whoM fauna 
.,nd cClf'f'datjc;,nsho.wst~laffinotieswith 

~n rocks but IIoIIich mayn::UX!OlTll! 
~nrocJu.~~ooeisa 
mecilWn.gQy, n'\iII9ve to thick-bedded, commonly 
crinoidaI, clwrty, fouiit:fOUl »matone 91).310 
melersthick. Martin FOfTI'Iation is thick· 10 1M ' 
bedded, way to brown dolomite , gray sp.aneIy 
fossilifuous, ;:and IJ()n'Ie 5itstorw and andstone, 
91).120 meTers ttwck. P'a.ndse Formarion iI.II 
brown. louiIilerous. JhaIy Dnnta-... f'ort;;sI 
FOrT'nlIUon". b4ack IIhaIt and irneslone 6. 105 
rNter'S thick.. Black Prince IJrna;tone iI pinkish. 
gray limestone with II bM"I sNIe lind chert 
cor9ome'rate, AI mu:::h It.I 52 meters thick. 

SWiMENTARY ROCKS (LOWER OROOVlClAN 
TO MIDDLE CAMBRlAN):- 8 Paso l.imHt:one 
(l..awer OrdcMcian and Upper ~), Abrigo 
FOrmiIlticwl (LIpper.llnd Mickle Cambrian), .IInd 
80IRI Quanz (Mickle C.arri:JMn), 
undiIlvrentiosta:l.-8 Palo Umnlone il a gntty , 
ttm·be.dded clYrty limatone and ddomite 90 
me1en to about 220 metllT'l thick. Abrigo 
Fonnation is a brown. thin-bcdded IoMiIm>uI 
1imestonI, tal'ldltone, quartzile, and Jh*, 21e. 
240 meter$ ,De", Boha Quartzite. a b.-own to 
lIIoHte Of pwpish1J1tY. thick-bedded. COlIne· 
~quortziteandlOf'dlcOM witha bitRII 
congk:wnerate,9(). ISOmetenthick. To the UIt, 
equiualenll cI ~ cI tN: Abrigo Fonnarion and 
BoIN Quartzite art known 116 It. Coronado ............ 

• 
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Sedimmtary rocks (LIpper and Middle Cambnanl
Abrigo FOtn'IIlTion (Uwer and Middle CambI"lMl), 
and BoIs.a Quartzite (Middle Cambrian). 
urdifferentialed. 

GRANITOID ROCKS (PRECAMBRIAN Y};-MiunIy 
grarodiorile and qUl\1Tz ~Ie. uno!iated to 
IoIIated, 11 pan met"'morphosed. GenefiJoUy In 

stocks, ..,J,ich ahve been ~ltIe studied. 

PINAL SCHIST (PRECAMBRIAN Xl-Chlante sd~, 
phytite, and some metavoIc.anc rocks, 
rnetavoIcarit rocks, ~zrte, meWqtJartzrle 
cor9omefllte,.!lrd greIS5. ()rw metaYOIcaric rock 
dated lit 1715m.y. 

CONTACT - Doned v.here concealed. 

MARKER HORIZON-Dotted where c~. 

FAULTS-Sho..-ing dip. DotIOO.....-hereconce.aled!'A 
inlruded: balllItd bloT on doumthrov.rn side. 

R"""" 

Strike.ltip-Arrow couple sho.w relattve ~pl.acemenl . 

Singk arrow shows movement 01 acliw block. 

Major mrust fault-SaWlHlh on uppe:r plate. 

Anticline. 

Synd"". 

EXOTIC-BlOCK BRECCIA- Rock ccrtlllin$ ct-ip or 
block inclusions cI roc k differenT from tkotseol 
host Of othe-blocks neolrby. T~cI~· 
!«;100K; 01' foOOilT"lln!:try'1Kloric 0Iijn; exciudn 
T"rt>ory~eccllldcllOllu. 

Site 01 wd or grmerai:zed iilte d Ie\ItI'lII web, Iha.w1g 
urWt ~netRlled, if kll()\,l,ll"1, and depth 01 weft. in 
fftt . IOO /eel equaisJO.S melers. 

COll.ECllON SlTE-Radiogenically daled rock 
shor.o.Iing iIgt in millions 01 l/E'an. Query before 
¥nboI where PfCCIH location uncertain. 

Dump sample location 
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Geology adopted from Drewes, Harold, 
1980, and NeweU, RA., 1973. 

By James A Briscoe 
James A. Briscoe and Associates 
Tucson , Arizona 

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

Distribution pa ttern for high lead ratios in dump samples 
(in red). 
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Geology 
OlDER OR UNDIFfEREMlATED SURF1CAL 

DEPOSITS (HOlOCENE TO OUGOCENE):
Gravel. sand, and sill {P\eistoceroe aM PIiocenc
MaInly alhMum d basins: i'lcIuclu!lOlT\e 
c;;oIIuvIum and lardslide deJ)05lt5. Gener.illy light 
pinkISh gnIy, wealdy indurated, and with poorly 
rouncWd C~'jli; Iocolly weU lIldUl'lIled. 1hK::kne55 
s.everlII melers \0 hundreds 01 meIers, 

Basalt (Pleistocene 10 PIioce1ll!}-LaVll flows, 
pyroclastIC: I'Q(;~, and some Intercal.Med gr;weI 
ThICknes-.. i\oCW1'aI meters 10 a lew hundred meters 
In most placa. ~nc.IIIy dilled al 0 25. 10. 
and3.2m.y c*I 

Exlensrve andeSIte and dacJle (MIOCene arv:! Upper 
Ofi9ocenel- Lavaf\ows,pyrocla5\ICr()Cklo.some 
interc<'Il1Ited epdaslX: rocks, alld dtke5 Mostly 
gray, fine'gJbITWd, ponlhyntlC rocks. Include:;; 
some \/Cry coarse feldspar porphyry andesite 
(Turkey trackporphyry,anll'llonTllll lermol 
~I, 19(1) 1hcknessmost!ywver"Jmeters 
10 Sf!Vera!tens of mel~ ~Ied lit 24, 25, Tl, 33, 
",nd 39 m.y 

ExtruSIve ~lle ,md ,hyo:l.)ote (MIocene and lippe, 
Obgo:ene-ulVIll'low!., welded ruff, pyrOClashC 
rocks, and 50Ille IIllerC<llated epclasoc rocks 
Light gray 10 gr~'Plnk, \lilrie to fine.grained, 
porphynnc. Commonly a lew lens to a Jew 
IhOt6lnd 01 meters thick. Dated al 23, 24, 25. 26, 
26, 26, and Tl my. Aro addihOMl mte of 47 m.y .• If 
substantiated, may Indica!e the pN$encl of 
Eocene rocks 11'1 the lower member 01 the S 0 
VoIcarKlII Ii Cochise Co. 

lower conglomerl!ltl, grlIwi, ard !.aM (Oligocene and 
Eocene?)-ABuvium; commonly grayish.m:j 
tk~!s 01 small. ~n rOunded. non...olcaric 
c~t~ Mo!;tly IW!\Ieral meters TO a lew TeN of 
melt:f5thK:k. 

IJPPFR COHDlll.ERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l.ower 
valcarIC rocks-~tl to andesite lava Iiows. 
pyrocla$lic rOCks. aM some Wller<:alated epw:lMnc: 
rocks. Dated al 57 m.y. Possibly younger age to 

• M' 
MAIN CORDlll.EkAN (LARAMIDE) IGNEOUS 

ROCKS.- Porphyriric and ap/ihc Ifl tTUSM! rocks 
(Paleocene and lipper Cmaceous)- Mostly \')htic 
porphyry 10 daciric porphyry in small stocks !'Ind 
plugs and apbtx: bodie$ flOt U50ClIllecl 'Nltn other 
pMood Ilocki. Oaltd ilt 61, 63. 63. 64. and 65 
m.,. 

FluidIzed ""TUST\'/(! brecCIil eKoct il91 unknown. but 
pel1(>tfilleS.!'Ind thus yO\lnge. than Uncle Sam 
pnrphyry 

Rnyodilcne luff .md ",oekIed tuff Indude$ p;,I.ts of 
SaJ{,TO Formallofl. Sugarloaf Quartz ulile. ilnd 
Bt onco VoicanlCl. and all 0/ Red Bay RnYOhte. Cat 
Moun"'", Rhvoble of Brown (l939) and Uncle Sam 
Prophyt)l lnclv<le$local IntrU$lW bodli'$ arid locally 
COnlillns f.otgmE'nts uI 'Kohc rocks. ThICkness 
l'ommonly several tens of meters to HVeTaf 
hundreds of met{'.s. Dated .!ll 66(?). 70. 72. 73. and 
73 m y Tne Uncle Sam. in t~ Tombstone are<'l . IS 
d4lled 72my 

Andesine 10 daatic wlc.anc brecda.-1nc1UOn panl 

of SoIero FOfm)tlOn. ~ Quartz Lahte. and 
BroR:o Vok:ana, and aI 01 Demetrie Voicarb. 
and SiMrbeIl FOITI'Ii!IlIon Ii Courtnght (1958). 
CorrmooIy CQrltains large blocks c:J eKotic rocks 
and locally IIlCIudes some wmentary rocks and 
intrusive roclu. $everaI tell$oI meters 10 several 
hundreds of meTer5 thick 11'1 mosT places. 

lO~1 quar!l mootonlt~ arod 91aoOontl" Iroclodn 
S()me quartz d.or,ll". ilpp!ti)fS In sma.llslocks 
Locally MSOClilted WIth mineralizatIOn Dated at 70. 
71.72.73.74.74, 74. ilnd 76my l1'\ISchl4!/nill 
gr."\fl(.l(/.('Irlle olI TombslOfl(' IS n my 
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BlSBEE FORMATION OR GROUP. 
UNDIFFEREm1ATEO (LOWER 
CRETACEOUS):-~ pan 01 Bisbee 
FormatIOn or G~, unddfcrentiated, and related 
roc.k$.-lnc~ upper part d. Bisbee FOI'lTIiIriorl, 
Mural l..omestone, Monta, Cll'lturi!'l. WiDow 
Ca~. Apa.che Canyon. SheDenberger Canyon 
and Tumey Ranch FormatlonJ; (not fisted 11'1 

strabgraphic seQOenc~) of the Bislx!e Group. 
AmoIe Arkose 01 Bryant lind Klnnisorl (1954), and 
Angebc Arkose. ~ts 01 brOINTUSh· to reddish· 
Mkose. 9fi\Y silTstone, sardstone. conglomeraTe, 
and some £OUIbferous gray ~stone. Commonly 
~hutldtedmetet$thick 

GRANITE AND QUARTZ MONZONm 
(JURASSlC)-Smcks oflXf\luJh.gray coarse· 
gralt'Wd rock. Locally MSOCiated ...... th 
mineraliz.ation. Dated at 140, 148, 149, 149. 150. 
153,160. 161. 167. 178. l85m.y. 

Sedimenuuy rocks (Lower Permian and Upper 
Pennsy4vaJAn)-<MSi$ts 01 Ept~ Ddomlle 
(L.ot.uer Perman), CoIilllllimeslone (l...ouJer 
~n)_ and Earp Formation (~ Pmnt.tn 
and Upper PeIV\~~n), undifferentiated 
Epttaph Dolomite IS a &rk· \D light.gray sIdltly 
ct-e-ty dolomite. ifTle5l00e. man. siltstone, arwl 
gypwm, 12().28) metcn duck. Colina llmestone 
i$ a medium 9Tl,Iy. tluck·bedded, Sp;,lrseiy cherty, 
and ~rsely f06lili/ITOus ~~Tone 12().2t1l 
mett:f5 thick. Earp Formatiofll5 a paIe·red 
ailtstone. mud5lont, shale, ilInd lmestone, 12().240 
me1en thick. 

HorquiIlilI ~Iont (Upper and Middle 
~r'Io)n)-L9tt.pinMh"3fiJY. thick· to INn· 
bedded, cherty, fossiliferous limestone !'Ind 
Intercalated paJe-brown to pale.reddish.gray 
siltstone IMI increases In <'Ibundance upward. 
T yptCZJIy :300.490 mellTS thick 

Sf.OlME.NT ARY ROCKS (MISSlSSIPPlAN AND 
DEVONlAN)-Comists 1TIiIi.vy 01 f..5c.abrosa 
lJmestone (~fl>-1ocaIy (Armstrong 
and Siberman. 1974) caIed E.scabrosa Group
and Martin Formation (Upper ~n) • 
unc:hIfcrenbated In pan Ii thv Chmcahua 
MounIMu. also includa Pandise F()I'TTIariorl 
(Upper ~n) Dnd Pot1Dl Formation of 
Sabins, 195711. (Upper DevoniilIn). 1n the Utile 
Dragoon Mountains and!Ol'1'W a4&cent hill! abo 
Includes Black Ponce Limatone, whose fauna 
ard conel1'lrion show st'tOOgI!&I affinities with 
MlSllMipp!iln rocJu but wt.::n may InCIudt 50ITW 

Pernsylvllrian rocks. EIcabrosilIl.imestone is a 
mecium'9l1lY. mDS5IIR 10 tt.:k.bedded, commonly 
cnnoidilII. cherty. foseMiferous imestooe 90-310 
meters Ttuck. Martin Formation ~ thick· to tnil'\. 
bedded. ~y to brOlNn doIomte, ~y spa~ 
fossiliferous, !'Ind some 5ihstone <'Ind SlIndstone. 
'XI-120 meurr5 thick. Paracbe Formation IS a 
brown. fO$Sililen:TOS, shNy limettone. Portal 
FOf'Tl'\6ODn is a black shale and ime:slone 6-1~ 
mclCT'$ thick. B&ack Pmcc l..irnalone 15 pIflki$h. 
gnty lirrwsIone wiTh a buaI 5haIe and dwn 
c~tl.o$TTllJChasS2mcteT$thick. 

SEDlMENTARY ROCKS (LOWER ORDOVICIAN 
TO M1DDL£ CAMBRIAN):-El Paso Ume&tone 
(~ OTdow::ian and LIpper CambNn), Abrigo 
Formarion (l.Jpper and MidcIe Cambrian). and 
BoIsa Quartz (Middle Cambrian), 
uMilferentiated.- El Puo I..irnestone is a 9f1IY. 
!tun.bedded cherty 5matonc al'ld doiomll 90 
meters 10 about 220 meten thick. Ahri90 
ForrtIlotion IS a brown, thin-b«ided fOASiliferous 
limntone. sandstone, quartzite, and ~, 21G 
240 me1U5 thick Bolla Quan:zite is a brown to 
u.+,jteorpurplish'9rl!lY.thick-bedded,c(1llrse. 
~ ql.1llrttile MCI SlIndstonewilh a basal 
cor9omerall, 9().11ll meten!hick. To tn. east, 
equ~nts c:J PilIrt 01 the Abrigo Formation <'Ind 
801M Quartzitl arw known ali ltv- Coronado 
Sandstone. 
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Sedimentary roclu; (LIpper and Mickle Ca~n)
Abrigo FOrTMOOn (Upper and MdcIe Clmbnan). 
and BoIsa QuartZIte (Middle CambrilIn). 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN V):-MilIinIy 
granodioriTe and quanz I'nOn!Onle, unloiated 10 
Ioiated.Iflpar1~. GeneraByin 
stocks, which 1'Ihve beefl ~tde studied. 

PINAL SCHIST (PRECAMBRIAN Xl- Chlorite schist. 
phyIbte, and 50ffiiI metaYOlcanic rocks, 
metavolc<'lt'ic rocks. metbqu.llrtZitc. mel~rtzite 
cor9otrwrate, and gneiu.. One melillVOlcanic rock 
&ted ilIt 1115 m.y 

CONTACT-Dotted where concealed. 

MARKm HORIZON- Doned IAIhere concealed. 

DIKES- Showing dip. 

FAUlT$-.Shor.oMgcip Dotted~ conce<'lled or 
intruded; baIIMCIbar on do.o.onthfOONTl1Ide. 

Strike·~Arrow c~ ~ reiano.oedisplacemem 
Single ilI"OW ~ ff'IOYieITIent 01 lIClM> bb:k 

M3,jor thl'U(.l faull - SaWlHth on upper ptate. 

ArlIlChne. 

S,,,d,, •. 

Incbntd strike and dip d bed$. 

EXOTIC·BLOCK BRECCIA- Rock coolbins chip or 
bIockInClu5lOO5c:J rock~el'lntfrom tnoseot 
host or od'llll blocks nearby. Typically 01 ""*aric· 
tectonic or sedimentary.tec tonic or9n; excJude5 
Tertiary~reccia~po'5Itl. 

Sle c:J v.d or geroeralizt'd Site of ~ wdls, lhowmg 
uri! penell"llted, if known, MId deptn 01 wei. in 
Iw!. 100 feet ~s 3O.S meten. 

COLLECTION SJTE-Radiogenically mted rock 
Ihou.oing <'Ige ifl millions of ye!'lrs. Query before 
symbol wher~ precise location uncertaifl. 

Dump sample location 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and Newell, RA, 1973_ 

By J a mes A Briscoe 
James A_ Briscoe and Associates 
Tucson, 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 
OLDER OR UNDIFFERENllATED SURRCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gr<Wel, satld, and silt {P\elstocene MId P&ocene
MlllnlyaIh.Mumotbalms;.ncIude5some 
~oDuvnJm ;md landslide &:pos.ts. Geroer-aJly light 
pinkish gray. weakly IndUfllted, and u.iTh poorly 
rounded clasts; locally weIIl1Idura'~. ThIckness 
several meters to hundreds d meters 

Basalt (Pleistocene 10 PIiocene)- Lava Ilows, 
pyroclasnc rock5, and some II1tercaJ./,led gravel 
ThIckness several meters \0 a few hundred meTers 
in mosf places. RamometncalJy dated ill 0.25. l.O, 
and3.:lm.y. oid 

Exten9ve ardlwll lind dacITe (Mtocene and Upper 
C'lb9ocene)-Lava f\ows, pyrOC1a$l1C rocks, some 
intercalated epclasnc. lOCks, and dikes MosTly 
~, ~.gramed, porpIlj.'fItlC rock5, Includes 
some WI)I Coor5e feldspar porphyry a~te 
(Turkey track porphyry, an ln1~ term 01 
Cooper, 19(1). Thickness mostly several f'Ol't(>TS 
to .several tens 01 melers. Dated III 24, 25, 27, 33, 
",nd 39m.y. 

Extf\l5lve rhyobte and rhyod,ote (MltJcene isnd ~I 
Otigocene-l2II .... a~, welded ruff, pyrocIa.snc 
rocks, and!;()ltle II1Tercaklted epiclil.shc rocks. 
Ught..grAy 10 grllyish·pink, viln: TO line.gnmed, 
porphynbC. Commonly it few tens 10 iI few 
Illou5and 01 meu!rs thick. 1A1e(! al 23. 24. 25, 26. 
26, 26, ;md 11 m.y. An addibonlll &Ie of 47 m.y., rJ 
5Ubstantialed,!N!Y 1fWic1lle the presence 01 
Eocene rocks In the lower member 01 the 5 0 
VolcanICS 01 Codll5e Co 

Lower conglorTll!rlI le. grll\le:l, and saM (OlIgocene and 
Eocene?)-Alh.Mum. com~ grayISh red 
depositsols.rnaU,-....ellr~.rl()I'I'o()Iurir: 
clMa. Mostly _nil meters to a lew tens 01 
metersttuck. 

UPPER CORDlUEMN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l.oweT 
voIca.nlCroc~RhyobtetoaOOes.tel.w"'l\::lw$. 
pyroclas~ 1lXb, ar"ld some wuercalated epclastlC 
rocks. Daled at 57 m.y. Pos.si:lIy ~ age to 

MNN CORDlllEkAN (LARAMloE1IGNEOUS 
ROCKS:-Porphynnc and apiitlC n!T\JSIVe rocks 
(Paleocene and LIpper Cretox:eous) Mostly 1II""c 
porphyry to &Ci~ po!'flhyTy u'I sma/I stocks and 
plugs ar"ld aplinc bodies oot ;usooatoo .....,'0 a theT 
grallllOld stocks. ()c,ted 61 61 . 63, 63. 64, and 65 

FlUlchzed intruSTV(' br(>(CI'" e~;)( 1 <'19<' unknown. but 
r"'!'rlf!t,I!Ites, and thus youngl! ' lhan Uncle S<lIm 
porphyry. 

Rhvodoxlti! tuff and wtld«! tuff Includ¢s parts 01 
s.alero Forl1l<'ltlOn. Sugi:ufuollf Quallz lallie. and 
Bronco VolcanICS. <'Ind .,11 of Red &y Rhyolite. Cat 
Mountain RhyoliTe of Brown (1939) and Uncle Sam 
Prophyry Includes local ,ntru~ bodies and locally 
(onl<)lIIS Iragmenls of ellOll(' rocks Tluckness 
commonly ~61 tens 01 metns 10 several 
hundreds 01 meler5. 0.,100 al 66(?I. 70. n. 73. and 
73 m.y The Uncle Sam. In the Tombstone area, LS 
OaIOO 72my 

AndesItic 10 dacllJl: ucka.nic brecclIa.-1ncAIcIH pMts 
01 SoIero Formation, 5u9ar1olll Quartz L;,tite. and 
Btonco VoIc.aria, and at ci Demerrit Voicarics 
and~Forn'IallooolCourtnoitt (1958). 
Corrvncriy contaiN latge blocks ci exotic rocks 
imd locally tneIude5 some sedmentary rocks cmd 
inlrusive rocks. SewrAlteO$ 01 meters to several 
hundreds ci mders thick In ITlO5t places. 

Lowt'l Quorlz monlon,te 1100 groodionle Includes 
some QU3rtz dtor,tt'. ~3rs In 5m11n slocks 
locally as5OClllt~ IMth mmerahzallon. 03t~ 31 70. 
71. 72. 73. 74. 74. 74. and 76 m y The SchK!lRin 
gr~ile"'l TombslOl'M! is 72 mv 
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BISBEE FORMATION OR GROUP. 
UNDIFFERENTlATED (LOWER 
CRETACEOUS):-lJpper PIIIrt of Bisbee 
FOflT'oitIlon or Group, undiffere"~'~ . /Iond related 
rocks.-Includes upper PIlI" ci 8dbee FonnalJOn, 
Murall.Jme5tone. Monta, CmNra, Willow 
Carryon, Ap;!IChe unyon, Shellenberger unyon 
imd Tumey Ranch FormatIOnS (nol hted In 

shlltigraphic sequence) of the Bisb«> Group, 
AmoIe Mote 01 ~nl and KI1U'II!On (1954), and 
Angelic Ark05e. ConststsolbrQl.l.lB5h· toteddish 
arkose, ~ silt&tone. sandstone, conglomerate, 
and some f055ihferol.LS' gray hmestone. Commonly 
several hundred meters thicl< 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)- Stocks ol plroosh.gray coor$('· 
grained rock Locally as.socialed with 
maneralizallOn. Doted III 140, 148, 149, 149, 150, 
J53. 160. 161 , 167, 178. 185 m.y 

Sednnentary rocks (Lower PenTlliln and Upper 
Ptmsyivatian)--consiS!5 ol EJ)itaph Dolomite 
(!..ower Permian), Cotina l.JmestOlle (Lower 
I'erm.ln), and Earp F0fn'0hon (l,.ou.er ~llI3n 
and lipper PeMS»varMn). I,IrdifferenNlled. 
q,.caph DoIorme IS II dark to bght'9fCIY sIidltly 
c~ delorme, limestone, mart. &illSlone. a<Kl 
g"psum, l2().28') meters thick. COllilol l.imestooe 
is II medium gr&y. thick·bedded, SPilirsely cherty, 
and sp.VSeiy fossthferous bmestone l2().28) 

melers thick. Earp FClrT'\'\arion is a paIe·red 
5IhSfone. m~tone. shale, ;lOd kmestone, l2().240 
metersthr:.k. 

Horquita ~one (lipper a.nd MddIe 
~nian)-l.ight-plnl<i$h.gr'W.thicl<·,othin . 
bedded, cherty. fOliSili!erolJS ~meslone and 
intercalated paIe·brown to paIe.redcish~ 
5ihstone that InCrU5eS In abundance upward 
TIJPIClIIy 30).490 meters th.ck. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONiAN)-ConsIsts matnly of E.scabrosa 
lirnestone (Mississippian)- locaUy (Armstrong 
11M Silbennan, 19'/4) called E&cAbrOM Group
<md Maron For-rna!1On (l..Ippn ~n\. 
undifferenhaled n port ci the Ctvn::.ahua 
Mountalnl also InCludes Paradtte FOfTTlolnon 
<LWet ~n) and Portal Formation 01 
Sabins, 1957a (Upper Devonian). In the lmle 
Dr/lgOOfl Mountatns and some adjacent hills a1:so 
includes Black Pnnce Umestone, I.OIhQs.e mUM 
and c~non show strongest affi:rv!)e5 .....,th 
~n rock! bul wnch may rnclode SOf\'lI! 

Pemso,.+.talllanroclu. ~ I.Jmn:tone 15 21 
meditJ'n~. maSSl'oE 10 t~k·bedded. ccmtro!Yy 
crinc*lal. chiP:rry. foUliff:l'OUS limestone 9().310 
meters duck. Martln Formation ~ thicl<· to thin 
bedded. gray 10 brown ddomite. gBIJ sparselv 
10000000efOla, lind IOmIil .5iItstone and Ancbtone, 
9().120 metns thick. ParadrSoe Formalloo i:s3 
bro.wI, foMiliff:l'OU5, &haIy mwMOM. Portal 
FormabOn G a biDck shale and imeslone 6-105 
meters thick. Black Prince UmesTQOI!:i:spinkish. 
gravlime!ltone.....,thll basal shale an:! chert 
Con9omi!rllte. <OS much AS 52 melers ttuck. 

SEDIMENTARY ROCKS (LOINER ORDOVICIAN 
TO MIDDLE CAMBRIAN).-B Paso umestooe 
(t..o...m Qrdoo.Cian anel Upper Cambnlln). Abrigo 
FormatIOn (LIpper ar"ld Mickle Cambnan). an:! 
8r::oIsItC),M,ru(M'xIdIeCa!l'lbrilln). 
unctifferennated.-E1 Puc Urne5tone is a !J'1IY. 
thin·bedded cherty limestone and dolomite 90 
meter& to llbout 220 metenr. thick. Abrigo 
Formation ilia brown, thin-bedded fos.siifi!fOUll 
lime:stont, Mndstone. quanz:ite. and shale, 210-
240 mtten th.ck. Bolsa QuartZite G a ~ to 
whrte or purpish.gr1ly. thick·bedded. coarse· 
grarwd quartZite and I13ndstone with a buaI 
c~te. 9().l80metersthick. To the east, 
equivlIIltnll ci port ci the Abrigo FOf'1'Mtion and 
EloIsa Q.wtzite art known as the Cofonado 
Saf'ldsfone. 

- _m._ -- Government Reservation Boundary 

-------- Aqueduct 
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Sedimentary rocks (llppet- and Middle CambMn)
Abngo FOTTTIIInon (l)pper lind Middle Cambrian), 
and BoISi! QuartZIte (Middle Cambnan), 
undifferentialed 

GRANITOID ROCKS (PRECAMBRIAN Y) - Malnly 
!T1Inodtonte and qwrtz mOfWonue. urloba.ted to 
fo&i!lted., in part metamorphosed. Generlilly In 
&lOCks. v.t\ichahve been Httle studied. 

PINAL SCHIST (PRECAMBRIAN X)-ChlorITe SCNst, 
!ilvIite.and5Off'll:~rwcroc~. 
metMlClc.ar..: rocks. metaqUllrtzite. metaquartZlte 
'~te, and gneISS. One metaYOlcaIllC rock 
dated""t I7I5m.y 

MARKER HORIZON- Dotled where cooceaJed. 

FAULTS-Showing dip. Dotted where cl',lnCell\ed Of 

Incruded: 00II and bar on downthfQlWTl $Ide 

Non"" 

$trike·slip--Arrow COt~ shows re~tl'oE cbspIlIcemenl 
SmgIe arrow $how5 movement of acllW block. 

Major thrustfilul1 NwteethOflupPCTpiale 

Thrust limh- SIIW'lei!lh on upper pL:\le 

AnlJeltne 

fnclinOO 5trite and dip 01 beds 

EXOTIC·BLOCK BRECCIA- Rock ContaInS dIp or 
block inclusions 01 rock diffeTent from tnooe 0( 

ho51or other blocks nearby. Typicallycivolc4nic· 
t«tonic or sedimentary·tectOlilC ori9m: excludes 
T ertwy megabrecaa depOl'lus. 

Sue ci well or genentJized site ci sewrl'l1 ~Ils. showing 
un! penetrated. rJ known, and depth of weU. In 

feet . 100 !HI eQlllIIs 30.5 meters. 

COLLECTION SITE- RadiogelllCally dated rock 
showing age tn millions of yeaTS. Query btdore 
symbol where precISe location uncertllin. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 

1 ., 

Geology adopted from Drewes , Harold, 
1980, and Newell , RA, 1973_ 

By James A. Briscoe 
James A_ Briscoe and Associates 
Tucson, Arizona 

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

Distribution pattern for high molybdenum ratios in 
dump samples (in red)_ 
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Geology 
OLDER OR UNDIFFEREl'fl1ATED SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel, sand, and silt (Acistoc~roe and PIiocene
M&nIy all\Mum 01 ba!ms; nWdes some 
colluw.m ",nd landslide ~p!)5lts. Ger.:!r.,)ly light 
pinkish gray,v..ea\dy indUl'ated, lind \l,/\rn poorly 
rOU'Ided clasts: locally weD mdurated. T1uckneS5 
__ ;.) meters to nundreds 01 t'I'Ie t~ 

&salt (Pletstoc~ne to P1iocene}--La\lll fIcAA.os, 
pyroclastIC rock$, ",rw;I 5OmIi' Inten:alllted gravel 
lhK:knes5 several meters to aiew nundred meter5 
in mosI placea. RzKbometncaly w,oo at 0.25, 1 O. 
and 3.2 m.y old 

Extensive andesite and dacite (Mioc~ne: and Upper 
Ohgoct!ne)- LAva flows, pyrot:Lilsbc rocks, some 
int~ted ~pdasnc rocks, lind ekes. MoIstly 
gray, fine.gra.ned, porphyntIC rocks; InCludes 
SOfne wry coarse IeIdspar porpi¥y andesite 
(Turkey ITlIICk porphyry, an mforn'la1term of 
Cooper, 1961). nuckness mostly seueraI meters 
10 5EM!raltensoi meleTs. Dated al 24, 25, 'D, 33, 
and39m.y. 

Exlru5lllt! rlyJ!ite ",,-,d ~te (Maocene: and t)ppf.r 
OIigoc~ne-Lwa flows, wekIed ruff, WOClastIC 
rocks, and some Ilt~lt:d epclasTlc rock5. 
l.4t1.gray 10 grayISh pink, vitric 10 line-grained. 
porphyritic. Commonly a few tena to a few 
thousand of meleTS Ih.ck. Daled 011 23, 24. 25. 26. 
26, 26, and 'Z1 m.y An addiMMl date ol 47 m.y., If 
5Ubstanna.ted, may rrd.cate the p~nc:e 01 
Eocene rocks in lhe IrJu,ier member 01 the S 0 
VoIc.ancs 01 Coctue Co. 

l..ov.oer conglomerate. gravel, and sand (Oligocene and 
Eocene?)- AJlUVlum; commonly graytlh.red 
depo$It5 01 5ma11, weI1 rOI.rded. nCIf1\oCIk:lInic 
c1ast5. Mostly ~ meters 10 a lew lens 01 
metersrtuck. 

UPPER CORDIllERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE) - Lower 
....oIarir: rocks-Rhyo/1le 10 andeslIe Iowa flows, 
po",TOCl45hc rocks, and some rltercaLated epl(:lastlC 
roXks. Dated al 57 m.y. Possibly younger ~ 10 

MAIN CQRDlU£kAN (lJ\RAMlDE) IGNEOUS 
ROCKS:- Porphyriuc and aptiTIC intl'USlve rock5 
(Paleocene and lJppeT CretllCe0U5)- M05tly latitic 
porphyry to ckJciric porphyry 11'1 sn..aD stocks and 
plugs ar>d apliric bodies rIOl as5OCl1Iled \l,/\th other 
grantOid stocks. Dated at 61. 63, 63, 64, and 65 

m·lI· 

FlUidIzed intrusive brecCIa t'!lOCI age unknown. but 
penetrates. and tnus lfOUnge. tnan Unclt! Sam 
po'l>nyry 

Rhyoda.cur lull and ~Ided luff Include5 parl5 01 
Salem Formahon. Sugarloaf Quartz Lallit'. and 
Bronco VolcanICS. i'lnd all 01 Red Bay Rhyolile. Cat 
Mount<lln RhyoIill' of Blown i 1939) and Unclt! Sam 
Prophyry Includes b:al ",'rUSlVe bodies ':'I\d 1oc,,11y 
contaIns Iragrnt'1'II5 01 eKot lC' l("k5 ThICkness 
commonly wyeraltens 01 meters to st'Vt'Tai 
nundreds 01 fl'l('tl!U Daled III 66(?), 70, n. 73. and 
73 m.y Tht.> UrICk> Sam. III the Tombstone aru. 15 
dated n m y 

Andcsitic to dacitic \IOIcanic: brecCI1l.-lnclooes parts 
of Soiem Formation. Sugarloaf Quartz ~nte, and 
Bron:o VoIcar'ics. and 111 01 DemeII"W Vok:anics 
and SiverbeII Formation ol Cour-tr9"It (1958). 
Comrr.roy cont~ large blocks cJ eJV)6c: rocks 
and locally includes acme 5eCimentary rocks and 
tntrusiverock5. Severa! len:;cJ meters 10seve-ra! 
nundreds at metllfs thick in most placflo. 

Lower quartz monZOflIte osnd gr;,odronl,, - Ind ude-s 
some quarrz dlOfue: appears.n small 5U"k5 
Locally assonated Wlln fTUI'Iera/lUitlOf'L mled at 70, 
71.72.73. 74. 74. 74. and 76my llwSchoelflin 
gr.lnodon1eosl TQmbslone IS 72 m_y 

Roads and Highways 

---- Dry wash 

+i+'-H+-H+H-i+'- Southern Pacific Railroad 

Explanation 
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BISBEE FORMA110N OR GROUP, 
UNDIFFEREl'fl1ATED (LOWER 
CRETACEOUS):-l.)pper P"'J't of ~ 
Formation at G roup, undifferenmted, and relaled 
rocks.-Jncluda upper pan 01 Bi.bee FOrTT'IiItlon, 
Murall.Jme5tone, Moritll. Cinfura, !JJJIIow 
Caf¥Xl, Apache Cal'l)<ltl, 9-oeIIe~ Canyon 
~nd Tumey Ranch Formahoru;; (notlrstoo in 
stratigraphic 5f!quence) oItne Bisbee Croup, 
AmoIe ArkOlie at Bryant ;md KmIllSOn (1954). ond 
Angelic Ark()!',le Consists 01 brOWfllsh to reddish
arkor.e: , gray siltstone, sandstone, conglomnate, 
and some fossiliferous gray &rr.?stone Commonly 
5eVt'f<III nundred meters th.:k 

GRANITE AND QUARTZ MONZONITE 
(JURASSJC)-StoXks 01 pinkish-gray coarse 
grained rock. Locally MlIOClated with 
mlneralizallon. o"tOO al 140, 148. 149, 149, ISO, 
153, 160, 161, 167, 178, 1M m.y 

Sr.-dimenlary rock5 (~ Pemwan ~nd LIps)er 
Pemsyk.larian)--ConSlSts 01 ~aph DoIomue 
(lD.I.>er Permaan), Colina umeslone (Lower 
P'-'nnian). and Earp FOrTT'IiIOOn (Lower Perrnian 
and lJpper ~!'lilln), undiffenmllilotOO. 
Epitapn [),:brite is a dark IOlight-9T'3'l~tIy 
cherty doIorrite, timulone, marl, silistone, a'ld 
gypsum, 120-28J melers th.ck. Colin.> l..m-ot-stonc 
IS a medium QntY. Ih.ck·bedded, spal'5eiy cherty, 
and sparxIy f055ibferous bmestone 121).280 
meteN tnick. u.,Tp FormatIOn is a paIe·red 
Slhstone, miJd5tone, 5hiSIe, ~nd ime5lone, 120--240 
~te-r5thick 

1-iofquiL:I l.Imestone (l.Ipper ~nd MddIe 
Pe~nIIIn)-UghI 'JlInkLsh'9I"'Y, thick· 10 INn· 
bedded, clwrty, foWhferous Hme-slone and 
inte-r-calated paIe·brown 10 paIe·rOOdish-gray 
siltstone thai increases In abundance ulJ'IWrd 
TypicaIy:n).490rne-tersthck. 

SEDIMENTARY ROCKS {MISSlSSIPPIAN AND 
DEVONIAN)-Coosasts Il'laInIy 01 Escabrosa 
~one (Mississii>piar\)- IocaDy (Armstrong 
and Silberman, 1974) called Escabrosa Group
and MaI1ln FQTm3tion (LIppe, I>evonidn), 
undifferentiated In pan 01 the Chiricahlia 
Mol.ltams also InCludes ParadtJe FOrTT'IiIUon 
(l.Ipper ~nl and Portal Formation 01 
SabIns, 1~7a (Upper Devon.an). In the uTIle 
Dragoon Mountams ond some ;,djac",nt hills also 
includes Black Pnnce umestone, whose fauna 
and correlallOfl 5how strongest affif"lllle:5 \l,/\th 
~nrocksbutu.rt-icnnl/JYinclude5Ofnl! 
PertnSylvanan rock5. EscabrCll5a 1.Jmestone 15;' 
~\WTl-gray. fl'\M.Siw 10 tt-ick.bedded. ccmrl"lOriy 
cnnodaI, cherty, foui1iferous imeslone CJO.310 
meters th.ck. Martm F0rTn3bon is ttuck to tnin· 
bedded. gray to bt'own dolomite, gray sparsely 
fossiliferous, and.some 5ilt5tone and sand5tone, 
90-120 meleTS It-ick Paradise Formation is a 
brcNm, 10000000t'TOUS, shaIy ~one. Poru.I 
FonnatJon IS a blKk shale and brwslone 6-1C6 
meters thick. Black Pnnce Umestone IS pmkish. 
gray limestone ....,tn a basal shale and chen 
c~te, osfTLLlIChM52me{ers l hick. 

SEUIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-El Paso lJmesIone 
(Lower OrdovicIan and Upper Cambnan), Abngo 
Formation (l.Ipper and Midde Cambnan), and 
BoIsaQuartz(MidcleCambrianl. 
undiffermnated.-8 Puc I..Jmntone 15 a 9I"'Y, 
thin·b«Ided cherty ~mes{ooe oland dolomite 90 
meteTS to about 220 meten thick. Abrigo 
Formation is ola brown, thin-bedded fO$$iilerous 
limestone, sandstone, QU6n zite, and shale, 21(). 
240 nw\er51h.ck. BoIsa Qwrtzlle is '" brQINfllO 
'-'*'ile or purpIish.gn,y, dw:k·bedded, coar5e' 
grM'led quart:zlte and 5illlCbtone \oLIith a bas,,! 
c~te,9Q.I8lmel ersthir:k. TOlneeast, 
equivzlkmll 01 part at the Abrigo Formation and 
BoIsa CNolIrtzite are known as the CorOnado 
"'""'~. 
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Sedammtary I ks (Upper lind Mickle Cambrian)

Abngo ~hon (Uwe-r osnd MLdd1e Cambnan), 
and Bolsa QuanZLte (Middle Carrobnan). 
undifferenllilotoo. 

GRANITOID ROCKS (PRECAMBRW>I y):-MaInIy 
granodJonte (Inc! Quam I1'lOclSOI'lite. u~oIiated to 
folialed, ., pan melamorphosed. Gener<llly In 
stocks, which.,~ been ~ttk! studied. 

PINAL SCHIST (PRECAMBRIAN X)--Chionle schISt. 
phyIlile, and some metavolcanic rocks. 
metovolc<:L..: rocks, metaquanZlte, melaqWrtZl\e 
c~fe, and goerss. One metaYOlc.arK ro;;k 
daledall 7IS m.y. 

CONTACT DonP.Ci whe:re COflCeAied 

MARKER HORIZON- Dolled where coocealed. 

FAULTS- ShowlIlgdip. Dotted .....nere cOl'ICealedor 
inlruded, Mil and bar on downthrown SIde. 

Slnke.stip-Arro..l.> couple shows reLallve di5placemenl . 
Single .mOW shows r1'II)<.0TI(!nl d i\CtM! block 

..... --"_-".~.... ~jOr thrust fauh - SaWlP.eln on upper plate. 

-+------
-+ 

o tQTgtlJ 
15' 

lhru5tlault- Sawleeth on upper pi;!.le. 

AntICline 

s,oo,n.. 

Inclined sirike and dip 01 beds. 

EXOTIC BLOCK BRECCIA- Rock contains chrp Of 

block tndu5IOIl$ of rock different from lOOse 01 
I'105l or other blocks neafby. T ypic.aIly 01 ~anc 
1e<:10IlIC or sedimentary-te<:lonx; on9'": excludes 
TertWy ~e.:(:13 depo$ilS. 

Slle cI wei or generaliled srte cJ ~ >Ads, ~ng 
unit penetraled, if known, and deptn 01 u.d, in 
feE't 100 feE'l equajs 30.5 meter5. 

COLLECTION SlTE-Radioger'llCaIIy dated rock 
showing IIgt' In nMlIions 01 yean. Query briere 
Symbol whoer~ precise Ioo:;,lion ur'ICertain. 
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Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and Newell , RA, 1973. 

By James A Briscoe 
James A. Briscoe and Associates 
Tucson , Arizona 

Figure 11_ Dump sample location map showing area of influence 
boundaries and the Ajax, Prompter, and Horquilla 
faults, from Newell, RA. , 1973. 

Distribution pattern for high molybdenum and zinc 
ratios in dump samples (in red) _ 
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Geology 
OLDER OR lJNDlFFERENTlA TED SURF1CAL 

DEPOSITS (HOLOCENE TO OUGOCENE)'
GrawI, 5and, <100 WI (~tOC4fne.,nd F'bocene
MariJ alkMum ol basins., II'lClldes ~ 
colluvum and landslide depos15, Gener4lly light. 
pnIush~. Wl!'ak!y indurated, .,nd WIth poorly 
romded clasts; kx:ally weD indul'/il led Thickness 
~'TiJI meters 10 hundreds of melers. 

Ba5<1h (PIe!$loce~ to Pliocene) lava flows , 
pyrocLasnc rocks, ilTId semi! Infucalitlw griNd. 
1hacknes5 ~aI melerslO a lew hUlldred meters 
In I'l'lOSt p&;,ca Radiorn£tncally daTed 1101 0.25, 1.0. 
and 3_2 m.y. old 

Exte_ Mdeslte I!.nd d/lclle (Miocene and LIpper 
OItgoceneJ- 1,..,v., l\00.0.I5, pyroclMtlC rocks, ~ 
"llercaiated epiclastic rocks. dod dikes Mo!.dy 
gray, fine.gramed, porphynhc:': rocks; IOCluda 
~~c~1eIdspar porphyryancie$lle 
(Turi<ey fTaCk porphyry, an InfQl'T'l"oallmTI eX 
Cooper, 1961). 'Thckness lTIO$tly W\o'CI'iJIl"1'WIers 
To~raI'e05dmeters. Dilled III 24, 2.';, 27, 33, 
and 39 m.y 

Ext11.l5M' ~e;snd rhyocL;.:'te (MIocene .. oo lJppc, 
OIigocene- llIva flows , welded luK. pyrOCWil1C 
rocks, and some .llel(313loo €pICkitw;: ~ks 
~I-gtlIYlogr~'!Sh · Plnk,Vllriclofine.grlll!led. 
porphynoc. Commonly., few tll:r1§ 10 a lew 
thous"ndolmetl?rstnick Da.ledal2J. 24, 25, 26, 
26, 26, and 'flITLY. An ~tJonaI date 0/47 m.y., " 
SUbslantl1lled, J'T'0V ..neAle the p~ro:::e 01 
Eocene rocks III the lower member 01 the S 0 
VoIcarKs r:J Co:.:t.s.e Co 

~ ~lIle, grlIveI, lind 5lInd tOhgocene and 
Eocene?)-AlhMwn, commonly !JriJYIsh 100 
deposits 01 small, ~ rounded, nonvolall'IC 
clasts. M0!5llysevera1rT-..:lersloa~ten5ol 
rT-..:lersth.ck.. 

UPPER CORDIlllRAN (I..ARAMIDE) IGNEOUS 
ROCKS (LOWER PAlLOCENE):-l...owef 
voIcal"lC n:x:ks-RhyoI!te 10 andt-sIle ~a flows. 
pyrOd.,SbC rocks, and some II'Ilerc.aLated ep.c:lMllc. 
rocks Dated al 57 m.y. PosSIbly vour'9l'f age 10 
.." 

MAIN CQRDlU.£kAN (LARAMIDE) IGNEOUS 
ROCKS - Potpty,mnc 1Ind apilbC ll'llfUSIW rocks 
(PaIeo:::ene and ~ C,etoxWUS) Mostly !ahne 
pclfphyry 10 dacitK:: porphyry In 5mlIII stocks 1Ind 
plugs and 1IpIionc bodIa no!1IUOClillOO ....,th otlle' 
~mOld $lOCks D<lted al 61, 63, 63, 6<1, 1100 65 
my 

Flul(hed Inlrus""" b,e(clo} I?Il3CI,,9(' unknown , hut 
l>el'\('''~t''S . .!IM thus younger Ihlln Uncle Sam 
porphyry 

Rhyod«l1~ luff ,md .... 't'Ided tufl Ind udl.!s JXIf1S of 
$.J~o Form.!tion. Sug.1TIoaI QUilrtz LIIII~ . dud 
Bronco Volcano. and all 01 Red &y Rhyohle, Ca' 
MouIlI3Ifl RhyoI,teol B.Own (1939) 1100 Uncle 5.!Im 
Pruphyrv Includes b..~ ,nlrv'>lVt' bodl\.~ lind kx:,,11y 
conralns fragmenls 01 ellOlIC rocks TI'lCkness 
(ommoT\ly severill tens of ITI('lers 10 sever,,1 
hundreds of ITI('lers D.!IIOO al 66(?). 70, 72. 73. and 
73 Tn Y 1l>t- Un(~ 5.lm. In lhe T omb$tntW "re.!l. IS 
d."oonm y 

Andes!hC 10 daolIc ...oIarw::: brl!CCl3 IncIuOeS pans 
of Sokro F~lIon. ~ Quam lahte, ;md 
&on::o Vo!cal'lCS. ard aI ol Denwtne Vok:a...:s 
ilrd SM!rbeI FOI'TNInon of Courtnghl (1958) 
Corr.nonIycootcsnsl.lr9l'bIock5a ellobC rocks 
.!Ird IocaIy ~ lOme sedimemary rocks.!lrd 
tntl'\l5lVe rocks. Several tel'6 d meters to SoeWfai 
hundreds of melers ttw:k in most pIaoces 

Lower quartz monzonite and graod1onu.' Includn 
snme qUlltl1- diorlle. appears in small stocks 
Lo.:311y <)SSOClilted WIth m"'erai,zi)"on Daled al 70, 
7!. 72. 73. 74. 74. 14 . .,nd 76 m.y. Ttw Sdllclflln 
gTilnodorl1e oil Tombstone 15 n m y 

Roads and Highways 

--.... Dry wash 

; !-H+;-H+',-i++- Southern Pacific Railroad 

Explanation 

I •• I '--__ -.J 
BISBEE FORMATION OR GROUP, 

UNDIFFERENTIATED (LOWER 
CRETACEOUS):-!Jpper p;.lft at &bee 
FOt'Tll.'Inon or Grot4), undiIfer~ntiatecl , and related 
rocks.- Includes upper pan 01 Bi~ Form.;lOOn, 
Murall.JmesIone, Monta. Cintura, Willow 
Canyon., Apache Canyon, Shellenberger Canyon 
.md Turney R.!I...::h Formations (not hsted in 
llratlgnlptuc. seque...::ej 01 the &sbee Group. 
A"d!: Arkose of Bry;)nt and KmIll$QI1 (1954). and 
Angebc Arknse Corwsl5 01 br~· 10 reddish· 
;UkOM. gray ~Islone , sand5tooe, c~",e. 
aOO sam! fO&6iiferous gray lmestone Commonly 
5e\.'efiII hundred melns thick 

GRANTTE AND QUARTZ MONZONITE 
(JURASSIC) · · Slocks d ponkish~ COo'lrs.e· 

gI""lIIIled lOCk Loc3lly a5SOOlItOO ....,Ih 
rnlWl'.Y.:.eatJOn [),1,IOO at 140, 148, 149. 149. 150, 
153, 160. 16I,167, 178, llIo5m.y. 

Sedimentary rocks (Lo<.uer Pvrn.an MId Upper 
Pe-rnsylvatlilJl)-<OOWSIS a Eptapn DoIomte 
(l..¢o.o.oer PttI'MI'r). Co5M ~~ (~ 
PflmIan), and Earp FormabOn (Uw.<er ~n 
and Upper ~.-.an). unddierentlaled 
q,rtaph DoIomte _ il dark· 10 light-gray slightly 
cherty dolorrllC, irTw$tone , O"I3rl. silts tone, a<WI 
~. 12().2a) melen; thick. Colma umestone 
1$ a rTWlum gray. thick bedcIW, sparsely cherty, 
and sptar&ely 100000lfcTOUS bmestOl'"lll 12()2lI) 
meters Ltllck Earp Form3tlOO 15 a pale red 
silt5lone, mudstone, &!We, and limeslone, 12().240 
melersttuck.. 

HorqwBa I.Jrnutone (lJpper and MrldIe 
~,....,n) lrght pll1lusn-gray, "lICk totllln 
bedded, cherly, fOMiliferouslilT'lestone.!lnd 
Intercalated pale brown 10 paIe·redch5h"9l"1lY 
5ihS1OM: thaI 1I'ICrM&eS In .!Ibundance upward 
T}/PICaIIy ID490 rnel~u thICk. 

SEDIMENTARY ROCKS IMISSIsSIPPtAI">! AND 
DEVONIAN)- Corwst5 mamty 01 EMAbr05ll 
l.Jrnestorw I~n)-Iocaly (Armstrong 
and Silberman. 1974) caIed Escabr0S3 Group
and fo..1arm FormatIOn flipper DevorIa.nl, 
und.tfe.,-eTlbllted n pan a lhe CllIncaOua 
Mooouwu. abo ncIude.s J>.vadi:5,e FormatIOn 
(lippa ~n) and Portal Fonnabon 01 
SabIns. 1957a (l.Ipper DevorMan) In the uttle: 
Dragoon Mount<uns and 50mIl ad)ocent hiIIs.wso 
Includes Black Pnnce umestone. whose fauna 
and correta.tJOn shaN stror'rQeSl a.ffir"llDeS WIth 
Mrss!ssIppan rocks bul ......t.:h may II'ICIude some 
Pemsyival'Wln rocks. Escabr05ll ~tone ~ a 
medrum..gray, ~ to u.ck-bedded, commonly 
cnnodal, cherty, t05Siliferoos ~mestone 9O-JIO 
meten ttuck. Mamn FormatIOn is thIC k· to thm· 
bedded, gray 10 brown doioullte. gray sparsely 
iOMilil~rous, and some rultstone lind sandt.tone, 
9(}.120 meters thack. Paradise Formahon 15 a 
brown. fossiliferous, shaIy limestone Portal 
Formanon II a black IhaIt: and imestone 6-105 
meters ltuck Black Prn:e Urnestone 15 pirWsh 
grny limesIane IoWh a bAsal shale ilnd chen 
conglomeTale. as rrll.ch as 52 meters m.:k. 

SEDIMENTARY ROCKS (LOWER OROOIJlCLAN 
TO MIDDLE CAMBRlAN):- EJ PzIso umesrone 
(Lower OrdcMcloln and lIpper Cambnan), Abngo 
FormahOl'l (Upper ilnd Mickle Cambrian), ilnd 
80Isa Quartz (MidcIc Cambnan), 
urodlferentlllted - fJ Paso ~orw IS a gray, 
ttun-bedded c.hmy lirnul:one and ddomte 90 
rni!tns 10 bbout 220 TTWlers tt.:k.. Abngo 
FOI"mCItion IS a brown, lhin·bedt\ed fos.si&lerovs 
IimeItone, sandstone, quanZl1~, and sha.Ie, 21D-
240 meters thick BoIsa Quartzite is a brown 10 
IAklne Of pu-pnn-gray, thick-bedded, COo'lr5e· 

~ quartzite and sandstone with a bas.aI 
c.Of1!jorneTllle. 9(). 11ll meters thick. To the eMl, 
equrvaknll a pan a the Abngo Formation and 
BoIsa Quan zite ale known lIS the Coronado 
Sandstone. 

- -- --- Government Reservation Boundary 

---- ----- Aqueduct 

A----A' Cross section line 

..L.._ ........ --L_ ..... 

t -'1-

-+ 

? (QTgu) 

'07 

< 1 ppm 

1.1- 2 ppm 

2.1 - 3ppm 

2: 3 ppm 

Sedimenfary rocks (l.Jpper and MddIe C;,.mbn;m)
Abngo FormatIOn (Upper and Middle Cambnan), 
and BoIsa Quartzite (MddIe Cambnanl, 
u.nchfferennated. 

GRANITOID ROCKS (PRECAMBRIAN Y):-MAmIy 
gf,\Ilochonte and qwrtz rnoniOl1lt~. urlolialed 10 

loliated, in pa.n I1"lP-tamo~ GfonenUly In 
Itocks, which ahve been bltle studied, 

PINAL SCHIST (PRECAMBRIAN X)- Chionte ICrust, 
phyllite, and some met.!lVOlcanc racks, 
metavolcarw;: roclu, metaquartZlle, metllQl..l.!lm:ne 
conglomerate. and gneISS One metavok:ar.c rock 
daled at 1715 m.y 

MARKER HORIZON Dotted ...... ler~ concealed 

OIKES-"",,",","" 

FAULTS-ShowIng drp Dotted loVhere conc.uled Of 
intruded, baland bIIr OIl do.o.onthro.o.lrt SIde 

"'"",. 

Su"~f/;·5lip--Am:Iwc~ ~ relanve ci5plac.emenl 
SinsIe anow shco.ws fT"IO\RTT\enl r.:J. acllve block. 

Incbned 51nkc and dip of beds 

EX011C BLOCK BRECCIA Rock contams dvp or 
block II'ICtuSIOOS r.:J. rock dtf/crcnl fromlh06eot 
host O! other blocks nC<lrby. TYPlCallyr.:J. \IOk;alllC· 
lectoruc or sedimenlary·lectOl"olC orgn, e.cludes 
Tffllolry me9abrtcclO) depoSllJ. 

Sit~ of wri or ~ed SIte a MIIVnII ~, &hooMng 
unt penetraled, rI knou..on, and de:pIh 01-&, III 
1M 100 feet e~ 30.5 meters. 

COl..l£C110N SfTE- RadiogeIllC3IIv daled rock 
showu19 olge III mrllions of ~ins Query belOfe 
symbol where precISe Iocaoon uncenllln. 
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Geology adopted from Drewes, Harold, 
1980, a nd Newell, RA , 1973_ 

By James A Briscae 
James A_ Briscoe and Associates 
Tucson, Arizona 

Figure 12. Distribution pattern of silver in mesquite trees (in red) , 
from Newell , R.A. , 1973. 
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Geology 
OLDER OR UNDIfFERENTIATED SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE),
G!'lIVeI, Silonci, lind SIt (Pleistocene lind Piocene
MamIy llIIuvtum 01 OOsm,; mcludu some 
Colluviutnllnd landslide deposits. Generally 5ght. 
pII'Ikish gray. weakly induralM, lind with poorly 
rOlnded elMts; locally well indurated. ThK:1u~ 
several meters 10 hundreds 01 melers. 

BaYIIt (?eistocene to f'IIocene)-U\liI flows. 
pyrodoUtlC rocks, and SOIl'o(' iol~led grlIvei 
ThickneM seo..oeraI rTleters 10 I lew hundred mrlen 
m most pIoces. RiKIiomelnc;sly tk!Ited 31 0.25, I 0, 
i!lrd3.2 m.y old 

Exllnaw andesne and ~e (MIocene and lJppcr 
()Iigcxene)- Lavllllows. pyrooashc rocks, some 
ImerQLlr.led IIXIashc rocks, and dikes. Mostly 
9JlI'/.fine.gJ1lined,pcn-phyriticrock5; lnclucle5 
some IIftY COIltse lel&par porphyry lInc1es1le 
(Turkey tRICk poIl)hyry, ij.fl tnformi!llmn r:J 
(;.ooper, 1961), Thickness mostly several meters 
to _raJ teN of meters. Dated III 24, 25, '1:1, 33, 
ard39 m.y. 

Extrusive rhyolite and rhyodacite (Miocene and Upper 
OIigoc:ene- La\lafiows, Wl!ldedrutf, pyroc.lastlc 
rod'.$,dndsorr.! II'llercalalOOepKlastic rocks. 
li!fIt-graylognty\Sh-plnk, vilflclofine.gJained. 
PQf1)hynbC. Commonly a lew tens 10 II Ww 
IhouMrw;I 01 me1eTS lJw:k. ~,ed al 23, 24, 25, 26, 
26, 26, and V m.y. An ;,dc!,bonaI dale of 41 m.y" If 
Mlbstanlialed, mlIyindicale the preserxeol 
Eocene rocks In lhe b.o.orr nvmber 01 the S 0 
VoIcarK$ cJ Uxt.se Co. 

~ c.or9omerilte, gnwel, aM sand (Oligocene and 
Eocene?)- ADUVlum: commonly grayl5h·rw 
c\eposits 01 StMII. well rounded. nonvolcaric 
clasts. Mostly _ral meters to a few tens 01 
meter:oth.::k. 

UPPER CORDIUERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PAl£OCENE):- Lower 
voIcarICrocks--Rhyolitetoandesitelavallows. 
pyroclastic rocks, and tome II'ItercaQIle<! epldll.snc: 
rocks. lllItedat 51m.y ~~;tgI!to 

MAiN COROU.l..EkAN (lARAMIDE) IGNEOUS 
ROCKS:-PcxphynhC: and aplitv: ll'lITUSIVC>. rocks 
(Paleocene and lJppeJ CmllCWIJ5)- Mostly lalioc 
porphyry to daciric porphyry in srrWI MOCks and 
plugs and aptiric bodies not auooatoo 'Mth other 
gJaMoid stocks. Daled /It 61, 63, 63. 64. 3nd 6S 

FlulChed mtruslve breCCia ell;i\Ct "!II! unknown, but 
penetrates. and thus yCXlnger thlln Uncle Sam 
porphyry, 

Rhy¢<W,Ij:! lull .a.r'ld ~ lull IndlM ~rts of 
Salero FOfmilhon, ~rlool Quart: L<lhle. ,md 
Bronco VolcanICS, <lnd all 01 Red Bay Rhyo/rte. Cat 
Mnuntaln Rhyolite 01 Brown (1939) and Uncle Sam 
PYOphyry Includes local intfll5N(' bodies and locally 
conlounsfr<lglYl('nlSoiellor ic rocks Ttuckr'less 
commonly ~allef1$ 01 ~lers lo:;everal 
nundrt'ds 0/ meIers , Daled /II 1i6(?1. 70. 72. 73. and 
73 ml/ The Uncle Sam, m tlw Tombstone /lrea, IJ 
(btf'dnml/ 

AndnInc 10 dacinc YOicarW:: brecoa.-Includn parts 
01 SoIero FOI"TTll'ltion. Sugarloaf Quam l.,;,tite, and 
Brorco VoIcAricl, and all 01 DemMrie VoIcarlcs 
and SiIverbeII Formation 01 ~11l9S8). 
Commonly contain51afge blocks 01 t!xolic rocks 
and IocaMy includa 5OrT'C M<imrr:nwy rocks and 
inll'l.l5iYe rocks. SeverlIIlensci melers to ~ 
hundreds 01 melt!l"l tt.: k r. rM&I plK.es. 

lower quart: monto .... te and graodronle- [ncludes 
50me qu,m: dlOntl!': aPPlt<lfS In small stocks. 
Locally aHOCl.illed Wllh m,nerMutron. Dared at 70. 
71 . n. 73, 74. 74. 74. and 76 m 1/ The Schiefmn 
gr.I .... ,xlonl(> <'II Tombstone IS n m 1/. 

Roads and Highways 

--- Dry wash 

+;-++H++I+>+I++ Southern Pacific Railroad 

Explanation 

r-.~-;-:'-:':"-=7) 
I ... "Jg '" t . , 

lL:"',-:"!..::""::'!..:..d 

BISBEE FORMATION OR GROUP, 
UNOIFFERENTlA'ITD (LOWER 
CRETACEOUS):-1Jpper pArt of BIsbee 
Formation or Group, urdfferenMted,.,nd ~ted 
rocb.- Inclodes upper ~n 01 Bisbee Formation, 
Mural Lsnutone, ManIa, Cintura, \.ViIlow 
Ca~ Apllche Canyon, Shellenberger Canyon 
and Turrrey Ranch FomwlI!1ons (nol listed In 

stratigr"phic stqUI!nct) 01 the Bisbee Group, 
AIrcle ArkOllt! d E3ryant and Kinnison (1954), and 
~ic Ark05t. ~t,oIbrowmh· to~ 
arkose, gn.y siltslone, sandstone, conglommltt! , 
and IOITIt! fouili!erous gray limestone. CommooIy 
~hur"dn!dmelerslhic" 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocks 01 pnki&h-gray COOfM' 

gr~ rock. Locally ASSOciated wilh 
rnnenizarion. DiIIled al 140, 148, 149, 149, 150, 
153, 161),161, 167, l78, I8Sm.y. 

Sediml!nrary rocks (Lower Pern.a.n and Upper 
Pemsylwnan)-<oosists ot Epitaph Dolomite 
(~Pmrian), CotiT\ll Umeslone (l.oweT 
~n). il.nd Earp FormatIOn (lower Permian 
1'100 Upper PennWvarian), undifferenMled 
EpItaph Ooiomle 15 ill dark· to light.gray sl9itly 
cherty ddo,nite,limeslone, marl, sil lstone.1'Irwi 
!lr/P8UI1l, 12().2EV meters thick, Colina l.imeatone 
is a mltdium gray, thick·bedded, $plIrseiy cherlY, 
ardsp.v!it:lyfouiliferouslime5lone 12().2fIl 

mel~ tIlIck. Earp Formation f5 ., paIe·red 
sitsrone, mudstone, 5haIe, and limestone, 12().240 
melft'ltlllck. 

Horquila Unestone (Upper and Middle 
~oon)-light.pinIQ5h'9fi1\l, thick· to thrn· 
bedded, cherty, fCi!Sliferous lime-stone and 
tf1(ercaIoled paIe-bruwn 10 paIe.reddish.gray 
sitstone thilt increases in abundance upward. 
TyptealyJ00.4<xlmelerlithick. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONlAN)- Coosisl5 mainly 01 ~abrOS1'l 
l.Jmer;tone (MisasslppIl.In,-locaDy (Armslrong 
andSiD;oerman, 1974)caIIed~brosaGroup
",nd Martin Formation (lipper Devonian), 
uodJIerenbated. In p.vt ol the Ci'unuhua 
Mola1tains also include!i Paradise Formation 
(Upper Mwa.stpp:an) a.nd Portal Formation a 
S;,bins, 19571'1 (lipper Devonian), In the ulLIe 
Dragoon MoulIlllN and ~ <'Id)&cenl his aIAo 
If'CItJdn Block Pnn:e Umntone, whow fauna 
and correl<'lOOn $ho.r.o strongest affinities with 
~ rocks but wheh may I1'ICIudIt 50me 

Pernsyt...arian rocks. Elcabrosa lJmestone is '" 
mediU'n9'llY, rT'IlIU!Vt! to lhic:k-bedded, com~ 
c-rirroIdaI, cherty, fcassaerous imestone 9().310 
melt!f5 thick. Martin Formation is thick· to INn. 
bedded, gr"'l 10 brown dolomite. gray 5pM$eIy 
fossilerous, and some siltstone and sandstone. 
9IJ.120 meters thX:k. Paradise Fonnarion lSa 
br(Wll, fo&siliferous, shaiylimestooe. Portal 
Formation IJ a bW:k shI!.Ie and ¥meslone ()'l(li 
rne1eT'$ thick. Black Prioce Umntone 15 pIIliush 
gn.y limestone with a b&saI shale and CNut 
r;~le, os mur;h 05 52 meten tt.:k. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO M1DOLE CAMBRlAN):-8 Paso l.irnwone 
(~ Ordow;ian and Upper CAmbrian), Abri90 
FOfTT\lIDon (Upper and MidcIe Cambr\a.n), 1'Ind 
BoIsa Quam (Middle Combrian), 
~fialed.-8 Paso l..irnestone is a gray, 
ttun.bedded cherty imeslone and dolomIa 90 
metm to about 220 meier. thick. Abrigo 
F~ is a brown, thin,bedded fOMiliferous 
limatone, sancbtone, quanzite, and ih6Ie, 211). 
240 meters thick. Balsa Qulanrile 15 a brO\.lll'l 10 
....tult! or purpIish'9f'llY, lhickobedded, coarat!· 
grained QUlIntite and $IIrdstooe with a basal 
cOl"(gjomerale, 'X).UI) mel t!J'l thick, To the east, 
equio.oalents a p.Vt 01 the Abrigo FormatIOn and 
Balsa Qua.m:ile are knc:ru.m as the Coronado 
Sanditone, 

... .. - Government Reservation Boundary 

- --- Aqueduct 

A-····-- -A· Cross section line 

1 --t-·-·--····--

--+ 

o (QTgu) 
lOT 

~ 400 ppm 

401- 600 ppm 

601- 800 ppm 

2: 800 ppm 

Sedimentary rocks (Upper and Mid(I(> CarnbOan)
~ FOrm/Ition (Upper and Middle Cambrian), 
a.nd 80Isa Quartme (MKXIe Cambrian), 
undifI'erenliatltd 

GRANITOiD ROCKS (PRECAMBRIAN Y);- Ma.!nIy 
grar.,xiorile and qua.m monsonite. urVoMted 10 
foliated, ., part metamorphoeed. Generally In 

stocks, ...neh a"'-"e been ~ltIe studied. 

PINAL SCHIST (PRECAMBRIAN X)- Chlonte :Ictus!, 
plvlite, ardlOr'nl!melavolc.aricrocks., 
metavoIcar.e rocks, metaquanme, metaquartZile 
Cor9omeralt!, lind gneiM. One met.avolcaric rock 
daledal1715m,y, 

CONTACT - Oo"ed when! cor.::eaIed, 

MARKER HORIZON-Docled.......here concealed 

FAULTS--Sho,o..,ng dip. DoIled.....here concealed or
intruded, ball and ~r on c\o.vnthrown Iiide. 

Stnke.slip--Arrow couple ~ rel1lhllt! <iliplacement. 
Single arrow shows ~111 a Ktl\le bkx;k 

AnlJCbne. 

EXOTIC-BLOCK BRECClA-Rock r;ontarns dwp 01' 

bloc" rncI\JsIon5 01 rock different from lhose of 
host 01' other bkxks flItarby. Typically 01 voIcal'lC ' 
tec tonic or sedlnlnlal\Hectonic o.ijn; t!"dudes 
T et1lC)ry nwgabrecClC) deposi ts. 

Site of well 01' 9Itneraltzecl slle of several wens,.showIng 
unit penell'l'llOO, if known, and depth of_U, 10 

feet. IOOlnlt!quals30.5me:ters, 

COLLECTlON SfTE- Radoogenically dated rock 
showing age in minions of years, Query before 
symbol where preclM locatIOn uncen&in, 
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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 

Figure 13. Distribution pattern of zinc in mesquite trees (in red) , 
from Newell, R.A., 1973. 
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Geology 
OLDER OR UNDIFFERENllA TED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel, sand, and sit (Amlcxene and PIiocene
M.,inIy alluvium d bMins; ndude'5 ~ 
cdluvium and Iardslide deJXl6its. Gene...,,11y IighT-
pinkish gr.ty. ~akly mdurllted, and """;th poorly 
rounded clasts; locally weJI indurated. Thickness 
~ meters 10 hundreds 01 mell!Tl. 

Basalt (PleIstocene to P\Iocene)-L:!~ flows, 
pyrociMtic rocks, and some intercal!r.t'!d gravel. 
Thicknus sewr~ lTWIen 10 II lew hundrW meters 
In most pl.x:es. Radiometricaly Mled at 0.25, 1.0, 
and 3.2m.y. old 

Extensive "ndesjle and dacite (Miocene and LIpper 
Otigocene)-Lava 1Iows, pyrocillsric rocks, some 
intercala ted epclasbc: rocks, and dikes. Mostly 
gray, fine.grained, porphyritic rocks. includes 
some very COilfK feldsper porphyry andesite 
rr urkey track porphyry, an informi!il term 01 
Cooper. 1961), 1NckMMmostIy several meU!r5 
to ~ Itfl5 cI TTlI.'t1:f5. Dated at 24, 25, 27, 33, 
and 39m.y 

Extrusive rhyolite and rhyodacite (Miocene lind Upper 
OIigocene- l.iM. f\ooN:;, we~ ruff, poJI'OCW05tlC 
rocks, and some interc.alated epiclaslic rocks. 
Ughl-gray to graylSh.pmk, IMrie: 10 fine.gramed, 
porphyritic. Commonly II few ter15 to a lew 
thousand ol melen thick. Dated III 23, 24, 25, 26, 
26, 26, and 'n m.y. 1V1 lIddrion;,l &:ite ol47 m.y., If 
substantiated, may II'Idicale the presence of 
Eocene rock$ III !he ~r member of the 5 0 
Volcarics 01 Oxhi:se Co 

I...owI!r conglomerate, gravel, and sand (Oligocene 4nd 
Eo!;ene?}~ADwium, commonly grayislHoo 
deposits 01 small, weD rOUlded, nonvolcaric 
<:lasts, Mostly ~ meters 10 a ~ tem 01 
met~lhick, 

UPPER CORDlLlLAAN {LARAMIDE) IGNEOUS 
ROCKS (LOWER PAlEOCENE):~I.oo.uer 
VQbu.: rocks-RhyoIiI~ to arw;k$t~ lava f\ou.Is, 
po..roclastK:. rocks,and !l()m8l11teT'C.ll.!atOOepi<:laslll: 
rocks. Da.ted at 57 m.y. Possibly younger;,ge to 

MAIN CORDlUEkAN (LARAMIDE) IGNEOUS 
ROCK$:-Porphynhc and apllll<: "tTUSlW rod~s 
(Pa.Ieo<:ene and lipper Cretaceous)- Mostly lantk 
porphyry to dacib:: poIllhyry III small siocks and 
plugs and apilbc bodies not i)$5OClaled ...... tll olne-r 
~r'itoid stocks. Dated al 61 . 6..1, 6..1 , 64, and 65 
m.y. 

Flv.cltted Intrusive breccia e)tMI lI9" unknown. bUI 
penetrates. and thus younger thlln Uncle Sam 
porphyry. 

Rhyodac,le lull and wekIed luff Includes paris of 
Sak-ro ForlTliltlOn. Sugi'llmf Quartz U,lI t ~. and 
Bronco Vokaml;:s. and all 01 Red Bay Rhyohte. Cilt 
Muunta,n Rhyohteof Brown (1939) and Uncle s"m 
Prophyl)l Includes local,nlruSlve bodies and locally 
contains fragmenrs of ~"o"c rocks Thickne5S 
commOnly Sl!"Ve.al t.ms of meters to sewral 
hundreds of melers. Dated at 66(?). 70. 72. 73. and 
73 m.y. The Uncle s"m. In lhe Tombstone area. 15 
dared 72 m y 

ArotIatlc to d«ttlc ~ brecOll.-Inc:Judn pMt5 
01 SoIero Formation, SugarIoa{ Quartz LalitI'. and 
Bronc:o VoIc.aricl, and aD 01 Oemetrie VoIcanil::l 
ard ~ Form.'Ition 01 Cowlri9ht (1958). 
CorrwnonIy Contll.inliarge blocks 01 eKUrio: rocks 
and b:aIIy ioc:ludes:some sedimentary rocks and 
intn..lSive rocks.. Several tens 01 meters to ~ 
hundreds 01 met~ thick In most pLaca. 

LOW(' r Quartz mooZOT\lt~ and graodiorite IncludH 
sume Q~rrZ dionte. appe<lrs In small stocks 
Locally a»OClilted ...... Ih mlnerahzatlOn. Datt>d at 70. 
71. n. 73. 74. 74. 74. and 76 m.y. The Schlt!Hlln 
granodoriTe al Tombstone 15 72 m y 

Roads and Highways 

-- . - - . "- Dry wash 

++++H<+'+>'+I+ Southern Pacific Railroad 

.. - - - Government Reservation Boundary 

.... ----- Aqueduct 

A----A' Cross section line 

Explanation 

BlSBEE FORMATION OR GROUP, 
UNDlFFERENTlAlID (LOWER 
CRETACEOUS):-l.Jpper pan 0I8isbee 
FOI"lT'oatioo Or G~, undifferenti;,ted. and related 
rocks.- JncIudes upper pan d Bisbee Formation, 
Munll u.nestone. Mariti:!, Cinturn, IMlIow 
Canyon. ~ Canyon, Shellenberger Canyon 
and Tumey Rano::h Formations (nol hSlro III 
stratigraphic sequer.::e) d tne Bisbee GfOl4). 
AmoII Arkose 01 Bryant and KinrUun (1954), and 
Angric Arkose. Consists 01 browrisO· to reddish· 
ari<ose, grlIY sitSlOOl!, 5lIndstone, cong.omeraTe, 
and lOme fOS5ilifefQl.l5!FiIY mwstone. Commonly 
seYCI"<lII hundred meTers thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocb of pinIush.gray coarw· 
grllinl:d rock. Loc.aJJy MSOCiated "";Th 
mineralization. Dated i:!t 140, 148, 149, 149, ISO, 
153,I60,16I,167,178,I85m.y. 

Sedimentary rocks (L.awer Pemv.an and Upper 
Pe~rian)-<OI"I$ists 01. Epitaph Dolomite 
(La..ver Pmnan), CoiN UmestOOl! (l.Dwer 
~n), and Earp Formation (~r Permi.'1Il 
and lipper Pe~nian), undifferenl1llled. 
Eprtaphl:>olornte~adari<·tobght.gntY~tly 
cherty doIomte,limestone, marl, siltstone, arrl 
~, 12Q.28) melen thick. Colina umatone 
is a medium grlly, thick·bedded, sptUse/y cherty. 
and spanely fos.sihferous limestone J20.28J 
meters thick. EarpFOtTI'IlIlionisap<sle·red 
siltstone, mudstone, shale, lind imulone, J20.240 
meten thick. 

Horquilla l..Jma1one (~r and Middle 
Pe~n~Ught.pinkish.gray, thick· to thin· 
bedded, cherty, foUliferousilmestone and 
intercalotted paIe.brwm to paIe'redd:ish"9l"Y 
siltsTone that increases in abundance upo.o.oard . 
T~300490metenthrck. 

SEDIMENTARY ROCKS (MlSSISSIPPlAN AND 
DEVONlAN}-Conssts mairiy d ~ 
l..Jmestone(~n)-IocaIIy(Ann5trong 
lind Sb>rman. 1974) caIed Escabrosa Group
and Martin Formation (Upper Devonwr.n), 
undifferentiated. In PlIrtoi. theChiricallua 
Mountains also includes Pal'llldise Formation 
(Upper Mi~n) and Portal Formation of 
Sabins, 1957a (Upper DeYonian). In the Unle 
Dragoon Mounlarns and some adjacent hils also 
Ino::ludes B0ck Prince umestone, whose f<,una. 
lind correlation 5hoN strongl!5T aftinllll!:5 with 
~n rocb but wtich may 1IlCIude some 
Pemsylvarian rocks. ~00Sa Umeslone is II 
ntm!Jn.gray, ~ to thrck·bedded, <:ommon/y 
crinoidal, cherty. f().SSiliferous limestone 9().310 
meters thick. Martin Formation is duck· to thin· 
bedded, Qr"Y to bra.om dolomite, gray sp;llse/y 
fO&Slliferous, and some .siltstone and 5lIncistone, 
9()..l20metentt-«k. Par"dixFOITNlhof\\Sa 
lwo.tm.fO&5iliferou!>,shalyirnestOr'lli'. Porlat 
Formanon II a black ihaIe and imalone 6-105 
met(!fS thick. 8I.xk Prince Ume$tone is piAAish. 
gray irnntoor WITh a basal ihaIe and chen 
conglomer"at~, oS mu:h as 52 melen thick. 

SEDIMENTARY ROCKS (LOWER OROOVICIAN 
TO MIDDLE CAMBRIAN):-El Paso Umatone 
(Lower Ordovician and lIppe-r Cambrian), Abrigo 
Formation (~and MidcIe Ymbnan), and 
80Isa Quartz (Middle Cambnan), 
undiffenmMled.-El Paso Urnestone is a gray, 
thm-bedded cllmy limestone and doiomte 90 
meters to about 220 meTers ltick. Abrigo 
Formarion II a brown, thin-bedded f06Slilerous 
limestone, SlIndstone, QUlIt1zite. and 5tWe, 21()' 
240 ~ers duck. BoI&a Quan zite is a bl"lJlAln to 
whiteor purplish~,tllick~coo.rw· 
grained Quanzite I!.nd 5lInds:r:one with a bMaI 
conglonwratl,9()..l8)~ersthick. To The easl, 
eq...ivaIenlsd PlIn 01 the AbrigoFOI"l1"l"tionan:l 
Bo/sa Qu,anzite 111"1 known 1!.5 the Coronado 
Sandstone. 

. 

-t----, 

!) {QTgu) 
lOT 

::S 100 ppm 

101 - 150 ppm 

151 - 200 ppm 

> 200 ppm 

SedimerotaJy rocks (lipper and Middle Cambrian)
Abrigo Formation (l./pper and Middle Cambnan). 
and Bolla Quar1zile (Middle Cambrian), 
undifferentillted. 

GRANITOID ROCKS (PRECAMBRIAN Yl:-MainIy 
~ and Quanz TTnOIOT'Iite. urVoIiated to 
foliated, III part metamorphowd. Generally in 
stoXks, ....neh ahw been Iiftle studied. 

PINAL SCHIST (PRECAMBRIAN X)--ChIorite schist. 
phyIIitl, and some metaYOIc.aric rocka, 
metavolcllnic rocks, metaqua.rtZllI, me~zitl 
Congloment.tl,lInd gne:iM. One melaVOlcaric rock 
dated at 1715m.y. 

CONTACT -Doned where concllAled. 

MARKER HORIZON-Dotted ~e conce.aled. 

DlKES-91o,..;ng dip 

F AUL TS-Showing dip. Dotted \"Ihen~ concealed or 
intruded; ball and bar on rbwnthrown SIde. 

Slnk .. sIr~Arrow couple ~ rela!lve displacement. 
~ arrow shows I"I"IOVement 01. actlW block 

Mi!.)OT Throsl laull-Sav.rteeth on upper plate . 

Thrust fault - Saw1eetll on upper plate. 

AntlChne. 

Syncbne. 

1ncJ:ined stri<e and dip 01 beds. 

EXonC-BLOCK BRECCIA- Rock contains dvp Or 

bkx:k InClusions 01 rock differenT !rom those 01 
host or ot~ blocks nearby. T ypw.:aIIy 01 vobac· 
tectonic or sedimentary..tecTonic Or9n: eltCludes 
Tertial)lmegi'lbrecciadePQ5l!S. 

Sle 01 lid 01' genera5zed Site 01 5eYmI! wds, showUlg 
uri! penetnued, if knoI.vn, and depth 01 wei. in 
feet . 100 feel eqwjs 3O.S melers. 

COllECTION S/TE-Radiogenically dated rock 
shooNing age in millions of years. Query befor~ 
symbol where pre<:1Sl' \oc:;ahon UOClnllln. 
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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 

Figure 14. Distribution pattern of copper in mesquite trees (in red) , 
from Newell , RA, 1973. 
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Geology 
OLDER OR UNDlFfERENTlAlID SURFlCAL 

DEPOSITS !HOLOCENE TO OUGOCENE)c
Gravel, Sllnd, and iii (Aei5tocene aM PIioceI'lll
MamIy aDuvium of biuaw; ncludes some 
colt.Murn and landslide depo5ilS. Gene...,ay light . 
pinkish gray, weakly indurated, and with poorly 
rounded clasts; kxally u.d ndurated lrickness 
several meters to nU"ldredl d n'lI!ltr1. 

Basah (Pleistocene to Piocerw)-uv.s 1Iow5, 
pyrodasoc rocks., 3...:1 some inlerca0ted gravel. 
lhickness several melft'l to a few hundred meters 
inmost places. ~lricalyd2.tedal 0.25,1.0, 
and 3.2m.y. old 

Extensive andaltl and d;xrte (MIocml and Upper 
Oigcxene)- lbva flows, pyroclastic rocks, some 
intercalated epiclasric rock$, and dikel. Mostly 
~. fine-graintd. porphyritiC rock$; includes 
some very COIlfW; feldspar porphyry andesite 
(Tul'keytriKkporphyl'y,lIninfOJTN1tmna 
Coope-r,I96I) Thic;knes.sI'l'lOStly_RtJmeleN 
to sever1iII'f;t'IS cI meters. Daled at 24, 25, 27. 33, 
and 39 m.y. 

bt~ rl¥::*le a;"d rhyo&c:ile (Mi«.ene and Upper 
Oligocene-Lava Rows, welded tuff, pyroclastic 
rocks, and 5OfT'It intercaLated epiclMrit: rocks. 
lJg\1-gray to graYISh-pink, Yitric 10 fine"9fi\lned, 
poIllhyritic. CommorVy a lew tens 10 a lew 
thousand of tne1en thick. Dated al 23, 24, 25, 26, 
26. 26, and 'n m.y. An additional dale ol 47 m.y., if 
5l.Ibstaont01ed, may incic.lllle the prHel'lCe of 
Eocene rocks Ifl the b.wr nwmbeJ 01 the S 0 
VoIcaric$ d Cocni$e Co. 

Lower coogiommlle, gnwcI, arc! sand (Oligocene and 
Eocene?)-ADUllium: c~ grl1,>.oisIH «i 
c\epo5its 01 St'IWI, IoI.d 1'OU'\ded, nonwIcaJ'K 
clasts. Mostly ~ meters to lliew tens 01 
metcrsthick. 

UPPER CORDtllERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):- lOIWI' 
vokllric rocks-Rhyolite to andesite lava flows , 
pyroclastic rocks, and IOI'T'Ir Inlercalated qxiast ic 
rocks. Deted at 51 m.y. Possibly yomgef ~ 10 

MAIN CORDll..LEAAN (LARAMIDE) IGNEOUS 
ROCKS:-Porphynnc lind "pallr: ntnJSlve rocks 
(PaIeoc:ene and lipper Crelar:rous)-Mosdy li\rinc: 
porphyry to cW:iric: porphyry 11"1 amaD stOt:ks lind 
plugs and aplibl: bodies no! lISSOCioIlted with Other 
~Mltod sloc:ks..lAled AI 61, 63, 63, 64, lind 6.5 

FlUidized intrUSive brecr: i.l I!K1I(tage unknown , but 
penerrates, and thus yOl.lnger tN.n Uncle 5.lm 
poillhyry. 

RhyodaCite luff ",rod welded tutl Ind~ parts o[ 
Salero FOfn"l<ltlOn . 5u9arloaf Quam Lalire. ",nd 
Bronm Vokanics. IInd.,l1 01 Red Bay Rhyolite. C",' 
Mounl31n Rhyolite ot Brown [19391 and Uncle Sam 
Prophyry Includes local mlflnl\le bodin ",nd locally 
COll1;)105 fr~nlS 01 I!KOIIC rocks Thicknus 
commonly wwralllmS 01 meler5 to several 
hundred5 01 melltTS. DolIi'd 011 66(?). 10. 12. 13. and 
13 m.y Ttw Uncle Sam, In the Tomb5torw "rea. IS 
dated 12 m y. 

Andairic 10 dacitic uobric brcccia.-Includn parts 
01 SoIero Formation. Su!JvIoaI Quartz urite, and 
Bton::oVoIc.arics, and doft:lrm'lCtriI VoIc.ancs 
arw:l g,.m,ea Formation of Courtrio,tIt (1958). 
CorrrnonIy contaiN IatgI bb:kI of eKOtir: rocks 
anci lcaly r.cIudes JOI'Tle wdnwntary rocks and 
inlrusiue rocks. Sevualtl!l"I$ of meters 10 several 
hundreds 01 metm ttick in most pkM:;a. 

lOW\'f quartz monzonite and graodiorile- Includi!s 
some quartz oolle; aPPl'lIrS'n 5tT"I<III slocks. 
Locally a»o(Wltoo WIIh mlTlt'l"allzallOn. Dated al 10, 
11 , 12. 13. 74.14. 74 , lind 76 m.lI . The Schlelmn 
griVlOdorile al T0mb5IOM is 72 m.y. 

Roads and Highways 

--- .. ~- --- Dry wash 

+-++++,-,..+,+++++ Southern Pacific Railroad 

Explanation 

[~ 

[~~J 

BlSBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-lJpper pan 01 Bisbee 
Formation or Group, undifferentiated, and related 
roc:ks. - h:Judes opper part of Bi5bee FormatCn, 
MUBI Limwonc, Morita, Cinrura, 'J.JiDow 
~nyoon, Aptr.che Ur.1¥Jrl, $heDenberger Canyon 
and Tumey Ranc:h FormalJOtlS (nol lilted in 
stratlgrllphw: sequela) d the 8i$b0e GI"OI.(). 
AmoIe Arkose 01 Bryant atd Kinrison (19M), and 
Ang!ic Aritoec. Conmb of brownrsh· to reO::ish
Mkose, gtlJIi sitSlClnl!, sandsl:one, c~te, 
and 50me rouiIiICI"OUI gray timutOlW. CommooIy 
WVI!RII hundred meters thid. 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC)-Stocks 01 pnkish-gray r:0IIfW· 
gl"i!IIl"II!droc:k.l.ocaIyassocialedwith 
nWneraizarion. OItoled al 140, 148, 149, 149, Iso, 
153, 160. 161, 167, 178, 185 m.y. 

Sedimenl:IIJV rocks (~ Permilm and Upper 
Pemsy/varwm)--consists 01 Epitaph Dolomite 
(~, Pern-Mn), CoIiOll Umestone (Lower 
Permian), and Earp FOfTNIuoo (I..o..wr ~ 
and Upper ~~rian), undifferentiated 
Epmph Doiomte ~ ill dark· to light.gray sli!'jltIy 
ct-erty dcbTite, i:rne$tone, mati, silI:SIOI"M! , arxl 
gypIUm, 12G-2!I) meters thick. Colina. l.imestone 
15 a medium!J?IY, thick·bedded. sparsely chl!rty, 
and sparvJy [ouiliferout bmestOOl! 12Q.28) 
meters thick. E.up Formation i5 ill pale-red 
siltstone, mudslone, shall, and lmalone, 120-240 
fTWten thck. 

HorquiIIa linntone (t..Ippcr and MiddJe 
~oon)-l..ight ·pinkish.gray. thick· to Ihin· 
bedded, cherty, fouiliferous limestone and 
IntercaLated paIe.brown to ~.reddish.gray 
siltstone that incrMSe$ in abundara I.lpv.oM:l. 
T ypcaIy 300-4CJJ mete" duck. 

SEDiMENTARY ROCKS (M1SSISSlPPIAN AND 
OEVONIAN)- CoMisIS mainly 01 &:abro5a 
Umutooe (Mississippian)-local1y (Armstt0f'6 
and Silbaman, 1914) called EacabfOM Gmup
and Marm Formaoon (lJppu DeYoniMl), 
undtlfere:nbaled fl piY1 01 the Chi~ 
MomIZlins abo inWdes ~ Formation 
(l.Jpper Miuwippan) and Por1a1 Formatioo of 
Sabins, 1967a (Upper Devonian). In the Unle 
DrAgoon t.iountatns lind torr. acijacent hills also 
iR:1udu Black Prince Umestooe, whose favna 
arc:! correlarion show llTOr'lgHf afIirWu \AIIIh 
~n rocks but wt-ich may include some 
~n rock&. fK.abr0lS/l lineslone 511 
medi~, rna.ssM 10 ttW:k-beddeci, cOll"lfl'OOiy 
crinoidal, cherty, [05$IiftrOvS irralone 9().310 
meteT$ thick. Martin Formation is thkk· 10 thin
bedtWd.!p"ay tobrOlollTldolorrit.,gRiy$plll"5i!Iy 
f05SiileJou$, and 5Of1'II! 5iltstone and U.ndstOfW, 

'»12OITWIenthir:k..~Fonnationis" 
broNn,f<l6Silerovs, shaiyirnesl:one..PottaI 
Formation is a black shale and imatOfW 6-IOS 
meters th.ck.. Bb:k Prince IJmestone is pinkish· 
gray ~OIV...mh a bual shale a nd chert 
c~ate,G5 rrloch l15S2melers thick. 

SEDtMENrARY ROCKS (LOWER ORDOVICIAN 
TO MlDDl...E CAMBRlAN):-B Puo UmatOfW 

(~Ordow::ian.md lipper Ca.rnbrian), Abrigo 
Formation (lJppft &nd MidcIe Cambrian), and 
BoIu. O.w1..i: (MckIe Cambrian), 
~ntiated-El Paso l..irne5tone is a QrZIy, 
thin·Mdded d wrty imatone and doIonita 90 
nwten to <!Ibout 220 meters ltick. Abrigo 
Formation is a brown, thin-bedded fouiifcroul 
1irnts1OcW, sandstorw, qua.rtzita, and 5haie, 210-
240!T'eIffS thic:k.. Bolla QuMtzil:e is I brown 10 
~aOf~,thick-bedded,coane. 
~ QlJMlzite lInd lIIInc:\$tone v..ith a hMII 
~lte,'» l f1) metenthick.. To the cast, 
eq.Dvalornts of pMl of the Abrigo ForTMtion and 
BoI:sa Quartzite are known .!III the Coronado 
Sordot_. 

- --- ._ .. - Government Reservation Boundary 

----- ---- Aqueduct 

A-·---A· Cross section line 

--i-------.-
t 
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1&7 

7 2 . 

s 5 ppm 

5.1- 9 ppm 

9.1- 14 ppm 

~ 14 ppm 

Sedirrwrv.ary rocks (lipper and Middle CambNn)
Abrigo Formation (lipper lInd Middle Cambrian), 
and BoIsa Quartzile (Middle Ca.mbrian), 
undilferenOi:tted. 

GRANITOID ROCKS (PRECAMBRIAN y}:-Many 
~te and qu.vtz ITI:)(IS(:IIlite, unfoialed to 
folialed, Jl par1 metamorphosed. Generally in 
Itoclll, which ahYe been ti ttle studied. 

PINAl SCHlST (PRECAMBRIAN Xl-OWente tchisI, 
phoJIte , Ind some metao.oolcaTic rocks., 
TTWIaYoIc:anic rtXkI, metaqUattzita, TTWtaqU<!Irtzlta 
c~ate,andgneis.s.Oni!metbvOIcaricrock 
datedaI1715m.y. 

CONTACT - Doned....-hera conc.eNed. 

MARKER HORIZON- DOlled ....tl('re concealed. 

DlKES-SOOw-o"". 

F AUL TS--ShoNing ctip. Dotted wtwr. concealed or 
intruded; ball and bat on downlhtQU.lrl .side. 

Strike.dp-Arrow r:oupIe 5ho.vs Mn ... displacemenl. 
Single III"l"OW shou.-s movement 01 aclM block. 

Thn.Ist fault - SIIw1l1eth on upper plate. 

Anridil'll! 

Syncline. 

EXonC-BlOCK BRECCIA- Rock contains ct-ip or 
block inclusions 01 rock different from IhoM cI 
host or o ther blocks nearby. T ypic.aIIy of uobric· 
rl!C.loric or secimtnlllry.lecicric origin; exdude& 
T crtiary megabrecCWl Or:pcl$Il$. 

Site d u.d or ~zed SlI. oI_nII web, shtMring 
uri! penetr3led, it ki"lQ'oA/fl, lInd depth 01 well, in 
feel . 100 lecl equals 30.5 melers. 

COLLECTION SIT"E- !tadiogeTically dated rock 
showing ~ in n*Iion5 01 ~ar5. Query before 
symbol wheTe precise Iouhon uncertain. 

c 

'" 
.£ 

tg.u " ~ r:, t <.> 

'" ".. 
:I '" :r a: 

t:' 
1& .s 

::!' 

i./ 
..~ 

OTQu 

/ 

i 
/ , 

/ 
;/ 

7 

// , 
./. .... 

/ 

/.',-. \. 

1~, 

./~d 
Schrade/" 
Ra,H'h 

QTgu 

r -

.... j .. 

!(; 

;8» 1t ':Hie h~ 
McCool 
Ranch r .•••.....• 

'1 

... 

14 

). 

n 

. ~ 
, 

j:)t:. 
,!5!" 
~ 

0 

I~!. 

(OT~u) 220 

1:1 

24 

~ 
(" 

L-

!1:~' 

CQrou~. 
o ~ 

.~~ 

.. - ~ 

\-_L ... ,,_ 

'.!C >\" , 

~ ~ 
L_._.... . .. \ , 

\ 
'\,::3 

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 

Figure 15. Distribution pattern of molybdenum in mesquite trees (in 
red) , from Newell, R.A. , 1973. 
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Geology 
OLDER OR UNDIFFERENTlA TED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE) 
GrbVel, ~nd, and 5111 (Pletstocene and Pbocene
Mainly lIlhMum of basins; lflCludes $Onle 

co/h.Mum and landslide deposits. Generally light-
pmkJsh fPY. weakly mdunleci, and WIth poorly 
rounckd elMls; \oc.;!IDy ...d tnduraled n.ckoes.s 
several meters 10 hundreds ol meters. 

&s.,.ll (P\eI!locene to I'bocenel- uwi!. flows, 
pyroclastIC rocks. 3nd some Intercalated gravel. 
TIucknes.s ~ meters to II lew hundred meters 
III most places. RoxiIometTicaly dated 31 0 25, 1.0, 
and 3.2 m,y. oId 

Exlensrve andesle and dix:lle {MJocene and Upper 
OIi9<xere)~~3 !lows, pyrocL>.SI'IC rocks, some 
Intercalated epiclutic. rocks, and dikes. Mostly 
gray, 6oe-gr.unI.'d, pOrphyritic rocks, IIlCludes 
~very coarsefeldsparporphyryandes!u! 
(Turkeytrackpol'phyry,anlllform.lltenna 
Cooper, 1961) Thicknessmostlyseveralmelt!rs 
10 ~raJ lens of meters. Dilled al 24. 25, 27, 33, 
<mel 39m,y. 

ExITUSM: rhyolite ai'1d rhyodiw: ile (MWne atd Upper 
Oligocene-Lava Bows, welded ruff, pyroclMnc 
rocks, "'00 50me ~Iercalaled epc:l<6lic rocks. 
l.,ig'll gray 10 grayt5h-pmk, VlIlY; to fine.graJned, 
porphyritIC. Commonly a f~ I t'Il5\Q il few 
thousand 01 melers thx;k. Daled aT 23, 24, 25, 26. 
26, 26, and '27 m.y. Arl.xlditlooitJ dale 0147 IlW, if 
substantia ted, may indicate tN> presence of 
~ne rocks mike lower member 01 the S 0 
VoIccmx:s ol Cod\$:> Co. 

l.oweT corelomerate, grM, and sa~ {Oligocene i)nd 
Eocene?)-AIIuVIum; ,,0fTlmQI1IY gray.sh red 
~tsolsrnall.welrooroded , (i)ovok;al1lC 
dasts. Mosdy several meters to a few tens of 
meters thick 

UPPER CORDIU.ERAN rLARAMlDE) IGNEOUS 
ROCKS {LOWER PAL£OCENE):-~ 
~11IC f'OCks- Rt¥JIit~ to 3lldesite ~a Rows, 
pyroci.:,stic rocks., and some WlteTCalaled ePIClitstlC 
rocks [)ated at 57 m.y P~y yo:::.uoger age to 

MAiN COROIUEkAN (LARAMIDE) IGNEOUS 
ROCKS - Porphofl1oc and apline WlII'\ISIW rocks 
(Paleocene M1d Upper Crel«eOU$l Mostly iatlne 
porphyJyto dal;ltic porphyry III small stock:; aryj 
plug$ and apline boches not i2SSOCliSted ...."h other 
gl'iHW'owJ stock$. Dated ('II 61 , 63, ~, 64, and 65 
m, 

FluKllzed InlruslV(! bll~(c "" e ~3( t age unkrn'lWn. but 
Pl!I'I{>trates. and Thus younger than Unci\' 5"m 
porphyry 

Rh~!I \' lull .md -'do>d lull Includes parIS ot 
Sakrro Fonn<l llOfl. Sug..o tlwf Q Ud rl l Lallte, and 
Bronco Volcanoes. <l nd <lI1 of Red f3<Iy RhyUllre. Ca l 
Moonlllln Rhyolue oi Brown 119391 and Urx;11i! s..m 
Pt(JJ)hyoy Include;slrM;lIl mlrU!!I"" bodM!S and 1oc,dly 
l;:unr 'lIns l • .tgJTM!nlsof{'>'OhCfOC ks 11uckneu 
commonly :;('WI d! tens uf mele.S to M'\Ieral 
hundreds oj met{,l s D<lled al 661.'1. 70. 72. 73. and 
73 III Y ThP. Unclf' Sam. In the Tombstone area. IS 
WIl'd 72 my 

AndesitictodactncvolcancbrecClil. -Inc~paI1s 
of SoIenJ Formi'Ition, ~haI Quartz utlte, and 
Bronco VolcarlC.5, and .all aI Demetne VoIc.aOlCS 
cmd SilvnbdI FQIlTl<ltion 01 Cuurtnght (1958l. 
Cornrnoniycorllaans large blocks 01 exooc rocks 
and 1oca!y IOCIude5 $QfTE sedimentary rocks and 
introsive rocks. Sevenl1 lens 01 meters 10 several 
hwldreds 01 meters Ihlck 10 most places. 

Lower I,jI,L,lTt( nl(Xll01'll te and gr/KldlOf'ire Include!! 
some qU<lrtz thontt'; appe3rs m sm.)11 stocks 
Locally assoCla1ed WIth mlneraltzahon. Dated "I 70. 
71. 72. 7J. 74. 74. 74. and 76 m.y. The SchM!ftl'n 
sr..modvflte at TombstoflP 15 n m y. 

Roads and Highways 
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BISBEE FORMATION OR GROUP, 
UNDtFFERENTIAreD (LOWER 
CRETACEOUS):-l.!pper pilrt 01 BIsbee 
FOrmi!ItlQll 01' Groop. undiHer~nOated, atd relaTed 
rocks.. - Inc1ude5 upper pan aI Bisbee FOfmiIotJOn, 
Mural Umeslone, Monta. Cmtura, Willow 
Caf1'yOO. Ap,xhe Canyon, Shellenberger Cal¥>" 
and Tumey RaO(;h Forrrohuns (not listed rn 
Stral19raphic s.eQl.ll!O(;e) of lhe Bisbee Gf'OI.4), 
AmoIe Ark05e c:J Bryant and Kmnl$Oll (1954). "rod 
Angelic Ark05l!" ConsisTS 01 broumish· 10 reddish· 
arkose , gTlIy siltstone, aandstone, c~IIi!, 
atd some fussibferous gray bmesl(JO(' Commonty 
several hundred meters ttuck 

GRANrIT AND QUARTZ MONZONITE 
(JURASSlq-Stucks at J;mklsh'9fi'lY c~ 
gramed rock. l.ocaOy ASSOCiated ....,th 
rrinenJJizallOn. Dated at 140. 148. 149. 149, ISO. 
153, I60, 16t. 167. 178, l85m y 

Sedimentary rocks (L.ov,.er Perman <:Ind l.Ippef 
Pennsylvanian) COOSlSts 01 Epitaph DoIc;lmIte 
(~ Pennian). Colina Umestone (loYRr 
PeITTlIan), and Earp Fonnation (Loo.wr Perm0n 
and Upper ~l'Ian) . undiffenmtlaled. 
Eprtaph Dulurate is .. dark. to Jight-9ray si!tltly 
cherty do!onire, lime!tone , man, siltSTone, arxi 
9!.'P5Um, 12().2!l} meters thick. Caire l.jm(>:stone 
is a medium gray. thK;k·bedded, sparre1y cherty, 
and sparsely fossiliferuU5 hmestone \2().2!l} 
meters thick. Eal'p Formation is a pale·red 
siltstone, mudstone, shale, and Kmestone, 120-240 
metmthlck. 

Horquilla lJmeslone (Upper and Mxidle 
Pe~nian)-LJght · pinkish-gray. thic:k· 10flun· 
bedded, cherty, fossiliferous bmestofll! and 
lT1!ercaLatoopale~to palN~.gr;?Iy 
si!tstonP. thaI InCreases In abundance upward. 
T ypcaIy 30).49;) meters duck. 

SEDIMENTARY ROCKS (MISSISS1PPlAN AND 
DEVONIAN}-ConSlsts rTlalnIy of E.!cabrosa 
l.Jmtitone (Misslsslppia.n)-1ocalIy (AtTl'lSItong 
and SilberrTlan, 1974) clIIIed Escabrosa Croup
and Martm FormatlOfl (lipper [)e...ounan), 
undil1'erenri;ltoo In part 01 theChiric.ahua 
Moun~ns'also II'IC!udes Paradise FormatlQll 
(lJpper M!S5I$SIpp.<m) arv:i PorwI FOrTTIi'I rion 01 
Sabins, 1957a (Upper ~n)1n the lIttle 
Dragoon MountMlS 6nd some ~t'Tlt IWk also 
1000iudes 8Lxk Prince Umestone. whose fauna 
al"(j correiatlOtl shcm strongest affirutles WIth 
MtSSlSSlpplil-n rocks but which may include some 
PelYlSYlvarlollnrocks.&c.abrosa1.JrnestOOllI5<l 
medtum.gray, ~ to th.ck·bOOded. ConlrnorVy 
cnn.::.:!.al, chertY,fossililerous HmestOfll! 9().310 
meters thtck. Maron F!JfTIlilIlon IS duck· to thin 
bedcIIId.!Jay to brooNn dolomite. gr;,y5J)llr5dy 
fossiJilerous, and !OffIll SIltstone and sandstone, 
9Q.l2O melm thick. Paradise FQrm)tion is a 
brOlllfl , fossiliferous, shaIy imestone. Portal 
FOrmi!Ibon lS a bl;,c;k shale and ~mestorE 6-1(6 
meters "uck. 8Lxk Pnnce Ume:stooe is pnklsh. 
gray limestone v..,th a basal shale and chert 
c~at{' . ..smuchas52mete-rs thick. 

SEl>IMENTARY ROCKS {LOWER OROOvrCIAN 
TO MIDDLE CAMBRlAN):-El Paso lImestone 
(I..ou.e- ()rdoyici;o,n and Upper Cambrian), Abngo 
Formabon (Upper and MddIe Cambnan), and 
BoIsa Ou<utz (Middle Cambrian). 
urdifferenMted.-El PaJo Umestone is a gray, 
ttun.bedded cherty ~meslone and duIorrite 90 
me!l!f-S to about 220 meters lhick. Abrigo 
Formation IS a brown, ttun.bedded fowlifer0U5 
Iimestono.>. sandstone, quartzite. and shale, 210 
240 meters thick. BoIsa QuartZIte 15 a brou.rn 10 
whiw orpurplish.gray. thick.bedcled,cQatt.e· 
gr.w.ed quartzile and sandstone with a basal 
c~te,9Q.l8)metefSth!ck. To the ea:st. 
eqoi\0Ients of part 01 the Abrigo Formation and 
Bofg Quart Zl~ Me known as the Coron.do 
Sandstone. 
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Flight line 

Sedimentary rOCks (lJpper .,nd MidcBe Cambnan)
Abngo fOlTMllOtI (lipper atd M'rddIe Cambrian). 
and BoIsa ~rt~le (Middle Cambnan), 
undifferentiated 

GRANITOiD ROCKS (PRECAMBRIAN Y):-Mall'lly 
grarodioote and quartz monsonlte. unf0b3too 10 
foli<lted, III part metamorphosed Geoenll1y In 

stocks, wtuch ahve been ~"Ie s tudied. 

PINAL SCHIST (PRECAMBRIAN Xl-Chlonte SChlsl , 

phyIhte, and sonw met<lvolcaroc rocks, 
met.wolc./lnic rocks, metaquartzite, melMluartzlIe 
conglomerale, and gneiSS. One metavok:aroc rock 
OOled ael1lSm y 

CONTACT - Dolled ~e , uncei\led. 

MARKER HORIZON- Dotted where concealed. 

DIKES ShClUJing dip 

FAUl TS- Shov.ing dip. Dolled where concealed or 
intruded: ba1I and bilr on downthruwn sode 

N"nno! 

Strike·s/!p--Anuw C()l,lpl(' $hCMIS rdat"'" displacement 
Single arrow shnv.-s movement of &clive block. 

Major Ihrust fauh - Sa.....,eetn on upper plale . 

Thlust fault ~WTeeth 00 upper pia!e 

Syndfll: . 

Inchrwd stnke atld drp 01 beds. 

EXOllC.BLOCK BRECCIA- Rock corrtaU\S CNP Of 

block IJlc1US1011S 01 rock differt'nt from those of 
host or other blocks nearby T ypteally 01 vola "'.: 
tectonIC or sechmenlary·tectOfllC ongln, ellc1ud11s 
Te, tiarymegabreccladep:)Slts. 

Sit ... oI.wD OJ gr;onerabed $Ite 01 Soe\I'e r<il~, ~ng 
urn! pefll!t rated, Ii known, and depth 01 ~U. In 

feet. 100 fee t l'qualsJO.S meters. 

COLLECTION SITE- R<:IdlO9l!rUcalty &tIed rock 
showing age ,n rruUion5 of years. Query Mfore 
symbol where p recise location un({'rtain 

Index contour line 

Contour line 

Contour interval: 25 gammas 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes , Harold. 

1980, and Newell, RA, 1973. 

By Jam es A Briscoe 
James A. Briscoe and Associates 
Tucson , Arizona 

Figure 16. Aeromagnetic map of the Tombstone area. 

From Residual Aeromagnetic map of Southeastern 
A rizona, Sauck, W.A., and Sumner, J .S., 1970. From 
Andreason, G.E., Mitchell , CM., and Tyson, N.S., 1965 
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Geology 
OLDER OR UNDlFFERENTlA TED SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
CraveI, sand, and silt (P\mtocene and Pbocene
MalnlyaDuVlumoi basins; includesSOl11e 
colluvium and landslide deposits Generally light· 
pmJosh gray, loW<!.kIy Indur"tN. and ....,th PQOTIy 
10000000000clMl:s,locAIIv weliodUl'3tedThlc.~ 
sewraI rnet~ to hundred5 ol meten. 

Basal! (PleIStocene to F\oc(!:r.!)- L,W3 Rows. 
pyroclastic rocks, and 1IOn'oe lnTercalatN gf<lVt:l. 
Thickness sewral meters to a ~ h~led meters 
In most p!;,ce:s Rbdiometocaly dated at 0.25, to, 
and32m.y. oid 

ExteTlSlVe andesite and &cit>? (Miocene ard t)pp!>r 
OIigocenel-Lava flows, pyroclAsuc rocks, some 
Intercalated epIC~tlc rock5.. and cbkes. Mostly 
gr-W,IiM·gnt.tned,porphynticrocb,lOClude!i 
5OITIeverycoor5€(eldsparporphyryandescte 
rr urkey track porphyry. an infOl'11\illl term d 
Cooper, 1961). Thx:knes.s moslly5eVera! meters 
10 sewr<lltens 01 meters. O\Ited ill 24, 25, 27, 33, 
arod 39 m _y 

ExtnlSlve rhyoIlte a;,d rhyodacIte (Miocene and lJppet 
OIIgocel'lt: - Lava flows, ~ tuff, pynXiastiC 
rocks. and some IflTeru.laled ePIClMuc rocks. 
i..J!ttt-gray to ~.prnk. \/Itne to !ine'91<UIlt:d, 
porphynhC _ Commonly a lew tens to a few 
thousand of meten thick. Dated at 23. 24, 25. 26, 
26. 26,and 'l1 m.y AnadditJOnbldat>?0I47my . 1f 
substantiated., may 1I'Idiuue the pre!ll!nee 01 
Eocene rocks in the ~! rnt'fI1ber of the S 0 
VoIcar.cs d Coc~ Co 

lnwer c:QnQlnmerate. gravel. aoo sand (Oligocene "od 
Eocene?)-Alluvium,c~gray"<$hred 
deposits 01 small, well rounded, nonvolcarK 
clasts. Mos!1y several meters to" lew tel~ 01 
n-.:-:tersthack 

UPPER CORDILLERAN (LARAMIDF) IGNEOUS 
ROCKS (LOWER PALEOCENE);-l..cI\O.0 
vokarK ruCks-Rhyolile fO ande5lte lava flows, 
pyrocLasnc rocks, and some r"CTCa!ated epo:LastlC 
rocks. Dated <st 57 m.y PossiJIy yI)U"IgeT age 10 

MAIN CORDlU.EkAN (LARAMIDE) lGNEOUS 
ROCKS:-Porphynuc; and apiitlC ntn..osr.-e rocks 
(Paleocene arw::! ~ Cretac~)-MosdylalltlC 
oorphyry 10 r:ia.clnc porphyry 11'1 smaJI stocks II~ 
plugs and aplitlC bodies not assooated WIth other 
9l"'nlOO stocks. Dated at 61, 63, 63. 64. <snd 6S 
m.y. 

Flurdlh>(j IntrUSive bre(,(,111 el!1M:T age unknown. but 
penetrates, and thus younge! Itwn Unck> &m 
porphyry 

Rhyo<bc,tc rut! and welded tull Includes paTti of 
$;,1I1!0 Furmahon, Sugarloaf Quartz 1.. ... l1Ie , and 
Brooco Vok,mK~, "od ,.11 uf Red B;.y Rhyohte. Cal 
MountaIn Rhyolite of Brown 11939, IIlId Uncle s"m 
Prophyry Includes local intrusIve bodlt:S and kx"JIy 
(ontillllsfrag!1l('ntsoiexOTI( rocks Thlckrwss 
cQmrnull1y ~C'r3Itens of mete!s to sevi!!al 
hundred5 uf mete!s D"IOO "I 66('," 70, 72. 73. and 
73 my The Uncl-e Sitm. In the T ombstonl' ,lie". I~ 
d,ted72my 

Andes!tlCfOdaciticvok:anicbr«CIiI.-!nctl,l(le:S pI'U1S 
01 SoIero Fol'1'MtlOIl, Sugar\oaI Quartz unle, and 
Bronco Volcanics, and all 01 Oemetne VoIcaf'ic-s 
and ~ FOnMMn 01 Courrrigl'll (1958). 
Commonly contollllS L.vge blocks d exotIC rocks 
and IocaIy irclude:s some sedimenl!lry rrxks and 
int rusIVe rock$. SeveralI~ 01 meten to sewral 
hundreds 01 meters ttuck If1 most places. 

L~r quartz monzonrte and graodlorlle - lncludes 
$0<11(' qui!l rll diol'1le. appears In small stocks. 
Locally ..s5OCli!I.ted ","th ITIIllf'r",hzahon Dated at 70. 
7\. n, 73. 74. 74. 74. ,)lid 76 m.y Tlw Schl(!Jnrn 
gr;,nodorlle .II T ombslQIW 1$ 72 m.y. 

Roads and Highways 

'- Dry wash 

+++++++++H->-H- Southern Pacific Railroad 

- .. - -- Government Reservation Boundary 

Aqueduct 

,,-.... _ - ._". Cross section line 

Explanation 

BISBEE FORMATION OR GROUP, 
UNDIFFERENTlATED (LOWER 
CRETACEOUS):-l.Ipper part of Bisbee 
Formallon 01 Group. undifferenMted, and rela led 
rocks.- Indodes upper part 01 Bisbee FoTTT\ilotlOll, 
Muta! urneslone, Monta, Clnlura., Willow 
Canyon, ~he Canyon, Shetlerberger Canyon 
and Tumey Ranch FonnallOr\5 (nol &stedln 
str.lllgraphc secp..oence) 01 tile EIosbee Gro\4>. 
Arrde Ark05ed BryanT and Konruson (1954), and 
Angebc Arkow COIlSIstS of brOWTllsh- tu reddish 
arkose. gray silt5lOrc, sandstone, conglomeraTe, 
and snme 10isitiferous gray bmestone. Commonly 
SoI.'Veri.Ii hundred rt-.:-:letS thld. 

GRANITE AND QUARn MONZONITE 
(JURASSlC}--Stocks of pnlush-gray COOT5e' 

gramed rOCk. locally M.SOci3I00 IAlith 
mrneralization. Dated al 140, 148, 149, 149, ISO. 
153,I60,161.167,1 78,185m.y 

Sec:lirnel1laryrocks (i.D.wr Pe:T'TT'IIanandlJpper 
~Aan)-cOOSIstsof EpItaph Dolomite 
(~r Permian), <Aina UmeslOroe (l.nv..oer 
Pemuan), and u.rp FonnatlOfl (l.ower ~n 
and Upper Penn~vani.an), undifferennated 
q,.taph Doiotrrte 15 a dark· to liight-gray sIdltly 
ct.my doiomrl(>, Iimeslone, marl, siltstone . ... ...t 
gyp&n\, l2{).28) meters thick Colina Umestone 
15 a medium !JTiI\I, dock bedded, sparsely cherty. 
llrod ~rsely fOMlhferous Hmeslone 12().28J 
meti:l's duck. Earp FQrmahon IS a pale-red 
sihstont:, mudstone, shale, and imestone, l2O-240 
melenduck. 

HorquiJla UmHtOfle (Upper and Middle 
P¥:!ln5Yivam.n)-Ught.prnklsh-gray. thick· to thin· 
bedded, cherty, lossillferoU5 Hmeslone And 
Intercalated paIe·brown to paIe·redchsh-gray 
siltstone that increases In abund.:mce upward 
T ypcaIy 3004':C meters thick. 

SEDIMENTARY ROCKS (MISSISSIPPiAN AND 
DEVONIAN) ConsISIS mainly of EscabrOSl\ 
UTT'I('SIone (MJSSISSIppIilIn)-locaUy (Armstrong 
and Silbem1an. 1974) called Escabros;, Group
arod Marm Formanon (lJpper DevoruanJ, 
undtfferenllated.Jnl)ilrloitheChJno;<Ihua 
Mot..\tAIn5al5oincludes Par1ldiseFO!lT\3t1On 
(Upper Mlsslsstppran) and Portal Forma\lon of 
&.boilS. 1957a (lipper Devoruan) In tne uttle 
Or;,goon Mounlainsand ~ ~nt hils also 
IncUdes ~k Pnnce l.rme5:tone. whose buna 
il..l'I:lcotT'el.llionshowstTOf'ogeSl affinirie!i.Wlth 
~ rock5 but whch may mclude SOIl'l! 
PeR'\SYfvar.an rocks. Esc.abrosa Umestone is a 
medium.gray, 1TIilSSIVt: to thick-bedded, commonly 
crinoidal, c~y. fO§Sili(erous ~mestone 90-310 
meTers Ttuck. ~rtm FormabOrl15 thick· to lrun· 
bedded, ~ to brown dolomite, gray sp.nse!y 
fCJ:SSilerous. and sorre siltstone and sandstone, 
'X>-120 metmi thick. Paradise FormatlOlllS a 
brQtNn, fOS$ililerous, shaly ~~Ione. Portal 
Formarion IS il. black IhaIe and limestone 6-105 
meten ttuck. Black Prince Urneslone is pinkish 
gnIy imestone WIth a buaI &hale a nd chert 
c~ate,..sf'luchas52mett:1'schick. 

SE[)IMENTARY ROCKS (LOWER ORDOVICIAN 
TO MlDDL£ CAMBRlAN):-8 Paso umescone 
(~ Or-c\ovIciat'l and Upper C"mbrian), Abrigo 
Formation (Upper and MKkie Cambnan), and 
BoIsa Quartz (Midtie c"mbron). 
~enriated.-EJ Paso Urnescone is a gray, 
thm-bedded cherty hTTll"Stone and doIomte 90 
meters to aboul 220 meten thick. Abrigo 
Fom'IilItJon 15 a brown, thin-bedded fossilileTQU!i 
Iirroestooe, sandSI()I''t!, QUar1zite, and ~, 21(). 
240 me1mi tlwt:k. Balsa QuartZIte is a brown to 
IIoIhteOf ~.lhick.be&Wd.coarse· 
grained quartZIte and sandstone with a basal 
cor9ometate, 9().1~ meters thick. To the east, 
equ~ntS ClI p.art 01 the Abrigo F()l'ITI3Tion and 
BcIsa QuartZlte are known as the Coronado 
50.,.,."", 
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Sedimentary rocks (Upper and M!ddkr c"mbnan)
Abngo FOITNItlOl'l (Upper and Middle Cambrnnl. 
and BoIs;,. Q.wtllte (Mdde Cambnanl. 
unditfe-renM!ed. 

GRANITOID ROCKS (PRECAMBRIAN Y):-rvtainJy 
granodionte and qwm mo~te. unfoliatoo to 
foliated. in part rn.?lamorphosed GenerAlly D1 

st«;ks, ~h atM! been.ttle stud.ed. 

P1NAL SCHIST (PRECAMBRIAN X)-ChIonte scrusl, 
phyIIite,aoo some m(>t./llJOlc.,rK rocks, 
metll\K'llc.Dnic rocks, metaqulIrtZlte, metaquartzite 
conglomerate, and gnt:I5-S. One metavolc~11IC rock 
datoo at 1715 m y 

CONTACT - Doued where coro:eaIed. 

MARKER HORIZON- Dot!ed.....here c~ 

FAVLTS-ShOW'lng dip. Dotted where concealed or 
Intruded; biill and I."", un downthrQloWll side 

SlnKe slip Al'row couple shoo.vs relanve displ3(;emenl 
Single arrow shows movemenl crt acttve block. 

Thmsl faulr-S/lVollet:!h on uppI!r plate 

AnllclD'ol' 

Syncline 

Inclined ,>trike and dip 01 beds. 

EXOTIC·BLOCK BRECCIA- Rock conlamS cr.p or 
block dlCkJsions 01 rock diffe.ent from those d 
host or other blocks nearby. T ypcaJly of volcanI<:' 
tectQrUC o! sedimentary t«tarve Ongln; ellC.lude!; 
Terl1ary megabrecclil deposits. 

Site 01 WI!lI orger.!ralized 511(>0/ seveJ3lloWls. shov.tIng 
uru t penetrated, J knoum, o,lnd de",h 01 well. on 
leel 100 feeT equals 30.5 metl!fS, 

COLLECTION SITE- Radiogenocally dated rock 
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By James A. Briscoe 
James A. Briscoe and Associates 
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Figure 17. Gravity map of the Tombstone area. 

From Bouguer Gravity Anomaly map of Southeastern 
Arizona, West, E.E., Sumner, J.S., Aiken, c.L.V. , and 
Conley, J.N., 1973. 
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HISTORY 

The Tombstone Mining District, then in Arizona Territory, 
was discovered by the · son of a California 4gers, 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 l'1aine vein \'las discovered by John 
Escapule, who carne 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 
f rom the state of Hai ne, hence the mine and claim name (Bail ey 
Escapule, 1985, pers. comm.). His decendents are operating his 
discovery, and are pr incipals in Tombstone Sil ver ~lines, Inc. 
The patented claims, now held by Tombstone Silver ~1ines, 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 Consolidated 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 America, took over the Tombstone Consolidated lvlines and 
operated them in a desultory fashion as the Bunker Hill l<lining 
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 ~1aine 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 Nr. V. G. Mellgren, a graduate mining and 
metallurgical engineer (Sarle, C. J., p. 8) began acquiring 

Page 35 



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 m1n1ng on the Free 
Coinage vein and from the Bonanza dump was undertaken. In 1923, 
the Old Puebla Leasing Company cyanided part of the State of 
Maine dump and underground mine gob reportedly at a profit 
(Sarle, p. 8). Also, 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 1923, 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 ~Jilliam Grace, Jr. (father and son). Lack of suff icient 
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, 
Ref ining and !-1ining Company did considerable underground wor k in 
the northeastern part of the main district from early 1934 to 
Nay, 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 vlar, pr ecious metal pr ices would incr ease (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 t1cCready, 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 Nineral 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. In 1974, a 
counter-current decantation cyanide mill was moved from the 
Golden Sunlight mine in Montana, and installed at the State of 
Baine lHne, in order to treat ore from the State of l-iaine shaft. 
Also, the headframe from the i~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 old 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 ~pon 
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 (Figures 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. (TEl) obtained a lease 
on the patented Tombstone Development Company lands in the main 
part of the district. Between 1980 and 1985, TEl operated an 
open pit mine on the Contention vein, and produced up to 3,000 
tons per day of low 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 D~ewes of the United States Geological Survey was 
published l in 1980. In 1982, theLwr~iter 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 is related to a 
Laramide caldera, and mineralization in the district is also 
related to the caldera and attendant volcanic action and hydro
thermal fl uids. 

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 corne 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 b~~ow, 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 or 
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 \l1e11 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, Inc. 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 
history, which includes sedimentation, 
explosive acid volcanism and caldera 
several stages of intrusion by igneous 
from hydrothermal solutions between 72 

had a complex geologic 
folding, thrust faulting, 
formation and resurgence, 
rocks and mineralization 
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 north~ 
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 ale (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 Hili tary Hill-Emerald mine area south of the Prompter faul t) 
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 poi nted out by Livingston et ale (1968, p. 30), "IS of 
the 16 known porphyry copper deposits in Arizona are intimately 
related to the late-Cretaceous or early-Tertiary plutons of the 
Lar amide (75 to 55 m. y. ) ", and of these fifteen deposi ts, 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 lead-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 chronological 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 zonES the prevalent fracture direction in 
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 ~uachuca 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.). 

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. 

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

a. 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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a. The Prompter fault cuts andesite porphyry 
dikes. 

b. The Prompter fault offsets the Ajax Hill 
faul t. 

8. 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.). 

b. The Uncle Sam Tuff follows the Ajax Hill 
faul t. 

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

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

3. 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. 

9. Emplacement of the quartz latite porphyry. 
Evidence: 

a. The quartz latite porphyry cuts the Bronco 
Andesite. 

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. 

10. 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. 

11. Emplacement of the rhyodacite. Evidence: 

a. The rhyodacite intrudes the Ajax Hill fault. 
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b. The rhyodacite intrudes the Uncle Sam Tuff. 

c. The rhyodacite probably altered the 
granophyre. 

12. 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. 

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

14. 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.). 

15. 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 ale (1962) obtained a potassium
argon date of 63 m.y. for the rhyolite. 

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

Page 55 



17. 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. 

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

18. 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 
faul t. 

e. 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. 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>. 

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

c. 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. 

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.). 

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. (?)'l'he 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. Hovement 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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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. 

9. Intrusion of the Schieffelin Granodiorite. Evidence: 

a. The granodiorite cuts (intrudes) the Ajax Hill 
falll t. 

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

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

10. 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. 

11. 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. 

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

13. Emplacement of the rhyodacite. Evidence: 

a. The rhyodacite intrudes the Ajax Hill faul t. 

b. The rhyodacite intr udes 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. 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, 
pe r s • 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. 

15. Emplacement of Extension quartz monzonite porphyry. 
Evidence: 

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

16. 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 ale (1962) obtained a potassium- argon 
date of 63 m.y. for the rhyolite. 
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17. Renewed minor fracturing along the northeast- trending 
fissures. Evidence: A northeast- trending fissure 
cuts the rhyolite dike west of Military Hill. 

18. 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 
Hilitary Hill. 

19. 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. 

20. 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) • 
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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 is 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 gravels along the east side of Walnut Gulch, approximately 
one mile northeast of Tombstone. 
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SURFACE GEOLOGY IN THE STATE OF ~'lAINE AREA 

General Background 
==========~======= 

Author's Previous Work in the Area 

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 r.1inerals, 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 
I" == 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 claim 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-IO 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 location 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 located, and claim lines 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 longer 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 
"y" 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. In 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 carne 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 

In 1973, black and white photos enlarged to a scale of 1" = 
200' ,were used infield 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 in 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 lines. They probably 
represent fault or shear zones of s ubstantial 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 using 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 stereo 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: 
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Stereo Photo Interpretation of 1" = 2,000' and 1" = 1,000' 

photography 

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 is 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 
of 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 

Page 67 



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 termination of mineralization appears to be caused by the 
southwestern branch of the Prompter, however. It is not clear 
whether all movement along this feature is 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 localizing 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 important 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 zone showing an 
increased intensity of limonite stain as well as a prospect pit. 
The Triple X and Merrimac 11 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 darn. This 
area of intersection may localize mineralization, and, there
fore, be an attractive drilling target. 

Five-Hundred Scale Photography 

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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1" = 50' Color Photography Matched to Topography 

Two 30" 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 lines 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 identified. Alteration patterns in both outcrop and as 
soil coloration in sub-outcrop, and by both color and reflectiv
ivity in trenches, could be closely identified and plotted. In 
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 is 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 geology 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 one 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 
Charlou 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 is 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 I" = 200', where lesser detail 
is necessary. 

After photo interpretation of the smaller scale color 
contact print stereo pairs at both scales, the I" = 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, a.nd 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 is 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 is 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 
area, and the more recent data on 
ment base has been entered into 
form the map presented in Figure 
30, has also been produced by the 

data over the State of Maine 
the fifty-scale photo enlarge
the computer and combined to 
29. The cross section, Figure 
CAD system. 
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Sedimentary Rocks 
================= 

Quaternary Alluvium 

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. In 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 
of 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 quartzite 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 is 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 limestones 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 limestones 
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 geology 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 
============== 

Uncle Sam Quartz Latite Tuff 

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 is 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). However, its contacts wi th the 
Bisbee Group, approximately 600 feet northeast of the northeast 
sideline of the Merrimac claim, appears to be steep, as i ndicat
ed by its lack of deviation across the steep slope in the area. 
This contact could be a fault. At the northern exposure of th e 
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. In 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 Haine area was at the 
interior edge of a blossoming caldera, and probably very active 
tectonically, it is easy to envision steep topography with 
active fault scarps. The Uncle Sam tuff was depo s ited over 
hills, valleys 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. In 
hand specimen, it is light greenish-gray or pinkish-gray, and 
mildly porphyritic (Gilluly, p. 103), weathering to a buff 
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color. Petrographically, it is 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 

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 
mapped 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. Hmlever, 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 andlor 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 t 2.8 m.y. by potassium-argon (hornblende). This newly 
recognized plutonic rock may be the source for all of the 63 
m.y. old rhyolites in the Tombstone district. The outcrop from 
which the age date sample was taken showed green copper oxide, 
sugg~sting 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 HAINE 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 of 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 Haine 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 Haine 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 veln and continues in a northeasterly-trending arc through 
the San Pedro workings and is lost in the alluvium to the east. 

Dikes 
===~= 

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-Mineral 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 defined 
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 old caved prospect shafts along this wash show 
fragments of strongly altered Uncle Sam porphyry. The intersec
tion of the structure with the State of Haine 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 location may be 
critical in correct interpretation of drill hole data. 
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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
secti on of Bisbee Group sediments in the bottom of the Sta te 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 are 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 
e xpected to vary abruptly, and be quite irregular. Further, 
photolinears identified by Briscoe in 1973, could represent 
post-mineral faults, which may define structural blocks that 
have been randomly jumbled 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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Structure of Sedimentary Rocks Beneath the Uncle Sam Tuff 

========================================================= 

The Bisbee Group sediments are rather massive nondescript 

sandstones, siltstones and mudstones ove~ 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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MINERALIZATION 

General Description of Silver Mineralization, and Vein 
====================================================== 
Alteration Within the Uncle Sam Tuff 
==================================== 

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, is bromyrite (AgBr). It is 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 is the equivalent of cerargyrite 
(AgCl) and can only be differentiated by chemical or x-ray 
analysis. It is 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 is 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% sil ver, 
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 degr ees centi gr ade (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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second 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 (is degrees) and 243 degrees to 318 degrees centigrade 
(tS 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 is 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 length. Vein length in the main district 
depicted on the Butler, Wilson, Rasor map (1938, Plate IV), 
approximates about 63,000 feet. 
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General Description of Silver Mineralization and Vein Alteration 
---------------------------------------------------------------------------------------------------------------------------------
Within the Bisbee Sediments 
=========================~= 

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 large 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. 
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Vein vHdths 
=========== 

The most significant feature of the veins in the State of 
Maine area is 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 vJash 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 feet. 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. In 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 corne. 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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Proposed Mechanism for Supergene Leaching of Silver in the State 
================================================================ 
of Maine Area, and its Probable Effect on Near Surface Vein 
=========================================================== 
Configuration and Enrichment of Veins at Depth 
============================================== 

The Confusing Geometry of the State of Maine Area Veins 

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 graae) 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 limonite 
rich vein material which contained little or no silver. Indeed, 
recent UNC Silver rtlAP 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 mineralization 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 t 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 solutions, which in their lower extreme
ties probably tap a porphyry copper type environment, but in 
their upper extremities, grade to mesothermal to possibly 
epithermal lead, 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 
quiescence 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 
of the halides is in 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 level 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-Ieaching, 
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. In 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 Figure 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. But 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 
control. For example, since silver ions probably migrated into 
poorly altered or unaltered 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. In fact, any hydrologic 
traps in 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 Mn02 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 Mn02 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 zone 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 -
======================================================~========= 

Bi s bee Sediment Interface and Below 
=== === ==== ====== ==== ==== ===== == ==== 

Because of the layer cake nature of the geologic 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 layer 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 

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 grade 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 
overlooked. 

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 in 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 less 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 
======================================================== 
Economic Silver Deposits of Similar Character 
============================================= 

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 justify itself. Other silver 
deposits geologically comparable to the State of Maine area 
include the following: 

The Constancia Mine, Chanarcillo, Chile 

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 m~n~mum 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 units. "In places the 
oxidized (silver) ores cropped out, but elsewhere they were 
overlain by tuff" (Park & McDirarnid, p. 490). 

Because none of the underlying limy sedimentary rocks 
within the State of Maine mlne 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 El Potosi Mine, Santa Eulalia, Hildalgo, Mexico 

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 E1 Potosi mine, 
as indicated by the presence of garnet and other calcsilicates. 
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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, lead 
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 

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 
overlying volcanics, is very similar to the State of Maine area. 

The Main Part of the Tombstone District 

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. In 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 in 
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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PRODUCTION POTENTIAL 

STATE OF MAINE AREA vs. THE t'IAIN TOMBSTONE DISTRICT 

======================================~========================================= 
East edge of Section 16 to Wedge of 

the True Blue claim & N end of the 
Free Coinage vein to S end of the 

C l i ppe r vei n 

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

TOTAL 
VEIN 
LENGTH: 29,000' 

TOTAL 
AVERAGE 
VEIN 
WIDTH: 2B' 

TOTAL 338,000 oz. Ag 
PRODUCTION: 787 oz. Au 

Eastern edge of the Contention - Silver 
thread W to the Scheiffelin Granodio
rite & from the Vizina shaft to the 

Prom pt e r fa u l t 

PHYSICAL 
SIZE: 6,000' X 6,000' 

TOTAL 
VEIN 
LENGTH: 63,000' 

TOTAL 
AVERAGE 
VEIN 
WIDTH: 5-15' (not clearly reported) 

TOTAL 33,468,647 oz. Ag 
PRODUCTION: 257,785 oz. Au 

Using vein (fissure) length X width of the main district veins vs. the same 
the State of Maine area to calculate potential for the State of Maine area; 

for 

Area of vein (fissures) for main district = 63,000' in length 
X 10' average width 

------
630,000 sq. ft. 

Area of vein (fissures) for SOM area = 29,000' in length 
X 28' average width 

-----
812,000 sq. ft. 

812,000 State of Maine sq. ft. = 1.29% of the main district is the 
630,000 Main district sq. ft. 

34 million oz. Ag produced X 1.29% = 

State of Maine area potential 

43 million oz. Ag potential 
for the State of ~alne area 

258 thousand oz. Au produced X 1.29% = 333 thousand oz. Au potential 
for the State of Malne 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 leaching 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. Gene ral 

A. Geologic, structural and alteration mapping 

1. 1" = 50 I on co lor aeria l photography matched to 
topography NE1/4, Section 16 

a. Photo enlargements of 200 scale topa map $ 200 

b. 

c. 

Color photo enlargements 

10 days geoLogic mapping and sampling @ 
$250/day, + $15 FTL + $10 vehicle, + 
$20 ATV, x 10, + $135 mobe and demobe = 
$295/day x 10 + $135 = 
TIME: Consulting geologist 10 days 

2. 1" = 200 I on co lor photo base matched to the 
1" = 200 I Topo graphy base map on remai nde r of 
lease area (map area) including all of Section 
16, Horne lease ground, etc. 

a. U.S.G.S. tapa enLargement for areas not 
covered by 200 scaLe map 

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

c. Geologic mapping and sampling: 

11. 30 days @ $295/day (incl. FTU 
2). 6 trips mobe/demobe to Tucson x $135 

TIME: ConsuLting geologist 30 days 

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 

b. Electric sampling hammer & equipment 

c. 

d. 

Assays - assume 40/day x 40 days or 1 ,600 
samples, assaying for Cu, Pb~ Zn~ Mo, Au, 
& Ag~ assume , n-house cost aT $1 u/ea. run 
by TtJ~l lab (w/registered assayerJ 

Hg soi l vapor anaLysis by Jerome Instru
ment Co. GoLd Film Mercury Detector @ 
$3 .25/samp le 

4. CAD reduction and pLotting of data, cross 
section, etc. 40 days by geoLogist/cad 
operator @ $15/hr + $5/hr for computer = 
$160/ day x 40 day s 

TIME: Geo Logi st/cad ope rat or 40 days 

$ 

300 

3,085 

200 

1,000 

8,850 
810 

$ 2,240 

1,700 

16,000 

5,200 

$ 6,400 

TOTAL A 

$ 3,585 

$ 10,860 

$ 25,140 

$ 6,400 

$ 45,985 
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B. Accumulation, organization and computerized data 
base design and entry of all existlng information. 
This should incLude all previous assay information 
and its map locati on, reports, correspondence, 

C. 

dri II holes and corresponding logs, property 
information! etc. Further, the computer data base 
will be deslgned for data retrieval of all 
information acquired in the Tombstone Mining 
District in the future. 

1 . 

2. 

3. 

Core 

1 . 

Accumulation and organization by 
CAD operator - 10 days x 8 hrs x 

~eOlOgist/ 
15/hr 

TIME: Geologist/CAD operator 10 days 

Desi~n of computer data base and entry of 
all ata - 30 days x 8 hrs x $15/hr 
Computer @ $5/hour 

TIME: Database consultant 30 days 

Two copies of all data, 
pages x 2 x $.15/copy 

esti mated 5,000 

board construction 

Existing holes - for coarse fractions fine 
fractions and Qanned fractions only where are 
values occur. Estimated 4 hrs/100' hole x 
$7/hr = $28 + $10/board = $38 x 170 holes 

TIME: Sampler 85 days or 17 weeks 

D. Re-log and computer print log of all available 
dri II holes. 

1. Oxy t4i n ho les 

2. Santa Fe holes 

3. Austral Oil holes 

4. Joe Graves supervised TSM holes 

$ 1,200 

--------

$ 3,600 
1,200 

-------

$ 1,500 ------

TOTAL B 

$ 6,460 

TOTAL C 

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 $ 784 

Consulting geologist estimated 15 days @ $275/day 
(incl. FTL) + $270 mobe & demobe = $4,125 + $270 

Computer and software @ $5/hour 

TIME: Sampler 14 days 
Consulting geologist 15 days 

4,395 

500 

TOTAL 0 

$ 1,200 

$ 4,800 

$ 1,500 
--------
$ 7,500 

$ 6,460 
------
$ 6,460 

$ 5,679 

$ 5,679 
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E. Consulting geologist time to analyze, inter~ret, 
reduce and prepare report on above - all office 
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 

Summa ry 

TOTAL "A" $45 ,985 

TOTAL "8" $ 7,500 

TOTAL "c" $ 6,460 

TOTAL "0" $ 5 ,679 

TOTAL "E" !l~4:~~~ 
TOTAL I $75,624 

Time to complete - 75 days 

or 15 weeks 

or 3.35 months 

10,000 

TOTAL E 

TOTAL 1. 

$ 10,000 
-------

~=~~~~~~ 
$ 74,440 
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EXPLORATION PROPOSAL 

Phase II 

II. Drilling program to test for ore grade mineralization 
along strike Length 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 1BO'. 

The average grade that might be expected in the 
veins would be equivaLent to the PheLps Dodge assays, 
of State of Maine LeveLs 1 and 2, in 1915, showing 
an average grade of 1.98 oz. Ag and 0.017 oz. Au. 
If 10% of total tonnage will average 5 oz. which can 
be selectively mined, then there wlll be 1,BOO

A
OOO 

tons averaging 1.644 oz. Ag/ton and 0.017 oz. u/ton. 

1. The Clipper will be drilled at 200 ' intervals 
initiaLLy, using the 5 hoLe pattern depicted in 
Figure 43. If the 200' statlon spacing shows 
encouraging results, drilling wilL continue with 
intermediate station spacing so that a 100' 
station spacing 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 vei n to a depth of 45' for the 
hanging walL and 120' to 180' for the 
foot wa ll. 

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/foot X 710' = $1,420/ 
station x 20 stations = $ 28,400 

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

2. Samples should be taken at 5' intervals from 
which core boards should be constructed. Also 
samples should be assayed for AUt Ag, Pb, Zn, 
Cu and Mo, at least inltially. he purpose of 
these assays is to: 

a. Conduct trace eLement studies that wilL 
heLp in understanding the development 
[paragenesis) of the vein and predict 
where higher grade ore might be found. 

11. Lead, zinc, copper- a guide to 
where silver might have been before 
oxidation and Leaching. 

$ 28,400 
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'vi ASTEIDRE RATIO CALCULATIONS 
CLIPPER VEIN 

1 

-I 4 
· 7 

258' 173' 77' _~ ) 
14 ( 

I" I" 

To 120 ft: 

Waste = .5 x 173 x 120 x 2000 / 13 
= 1 593 923 tons 

Ore = 68 x 133 x 2000 / 13 
= 1 ,381 ,385 tons 

\'Jaste:Ore ratlo = 1,593 1 923 / 1,381 ,385 
= 1.15:'1 

To 180 ft: 

Waste = .5 x 258 x 180 x 2000 / 13 
= 3,572,307 tons 

Ore = 1,381 ,385 + 700,923 = 2,092,308 tons 
Waste:Ore ratlo = 3,572 1307 / 2,052,308 

= 1 .71 : 1 
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list 25 deg. o.ngle ho;<:: , 
21st 60 deg, ong l e holE', 
3 vertlco.l hole, 
4 45 deg. hole, 
5 2nd 25 deg angel hole, 

INITIAL 
TOTAL DRILL FOOTAGE 

1 100 
2 150 
3 200 
4 135 
5 125 

710 



2). Since these elements occurred with 
silver before it was leached 
increasing trace element content 
with dept~ might indicate approaching 
better siLver grades. 

b. To dete rm i ne whethe r cy ani ci des (coppe r, 
zinc lead) will cause a significant 
metaLlurgical reagent consumption with 
depth. 

Cost wilL be $10/sample interval x 710'/5' 
sampLe intervaLs = 142 x $10 = $1,420 x 20 
drill stations 

TIME: Same as drilling program (10 weeks] 

3. 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. 

$ 28,400 

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 

4. GeoLogic Logging and correLation of driLL 
holes - estimated 2 hours/board and 140'/ 
board (28 samples) - 100 boards x 2 hours 
@ $34.38 (i nclo FTLl (assumes logs pLotted 
with computer program)- $ 6,876 

Computer @ $5/hour x 200 1,000 

Consulting GeoLogist 200 hrs/40 hr/wk = 5 weeks 

5. Ore calculation report and recommendations 

a. Computer reduction and caLculation 
(by cross-section method) 1/2 day/ 
station (4 hours) x $2o/hour x 20 
dri II stati ons 

TIME: Geologist & CAD station 80 hours 
or two weeks 

b. Consult geoLogist interpretation 
4 hours/station x 20 stations x 
$34.28 [incL. FTL) 

c. 

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

Report and recommendations - 5 days @ 
$250/day 

$ 1,600 

2,750 

1,250 

$ 28,400 

$ 4,970 

$ 7,876 

$ 5,600 
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6. General supervision of drilling, sampling, 
ore reserve calculation, etc. By senlor 
geologist 

Consulting geologist 80 hours x $36.88/hr. 

TIME: Consulting geologist - 2 weeks 

$ 2,950 

TOTAL A 

$ 2,950 

$ 78,196 
======== 

TOTAL II. $ 78,196 
SUMMARY 

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

Average cost per foot for enti re program = $78,196 ----- = $5.51/foot 
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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EXPLORATION PROPOSAL 

Phase III - ALternative A 

Development DriLLing 

III. Phase III wiLL consist of detaiLed driLLing aLong the 
CLipper vein at 20' intervals. There are two ways this 
can be done: A. will be the same way Phase II was done, 
at a cost of $5.51/foot. 8. will be done by using the 
UNC Si l ver MAP to probe the ho les. No samples wi [l be 
taken, and thus, no geologic logging, coreboards, etc. 
will be done, and the cost will be $2.10 per foot 

A. Secondary drillinq along the Clipper vein. drilling 
holes --- (see Figure 43). Total driLllng per 
station is 675 1 • Samples taken as in Phase II, at an 
average cost of $5.51/foot drilled. 

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

20 stations x 675'/station = 13,500 feet x 
$5.51/foot = $ 74,385 

2. 

TIME: 2.5 days per station = 50 days or 
10 weeks 

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

20 stations x 675'/station x $5.51/foot $ 74,385 

TotaL 
ho les 
assay 

TIME: 

Time: 10 weeks 

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

TIME: 10 weeks 

4. Fou rth round ho les wi II be cente red in the 
remaining 40' intervals left 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. 

footage drilled is 54~000' over 80 stations with 5 
~ach for a total of 4uO holes and 10,800 five foot 
lntervals. 

40 weeks or 9.24 months 

NOTE: If values are found to be very uniform, the station 
spacing can be increased lowering the total cost to drill out 
the mineral zone. 

$ 74,385 

$ 74,385 

TOTAL A 

$ 74,385 

$ 74,385 

$ 74,385 

$ 74,385 ------
$297,540 
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Phase III - Alternative B 

Development Drilling 

B. 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 t no drill cuttings will be collected, thus 
increaslng drill penetration rate & no core boards 
and no geoLogic Logging. When compLeted, each hoLe 
wi L l be probed with the UNC Si Lver ~1AP. 
Re-calculating the average cost per foot from Phase 
II if the above procedure is used, foLLows: 

II.A.1. 

1 . Dri Lling - no sLowing for sampLes and no need 
for an assistant - assume cost of $1/foot 

2. Assays for silver only with UNC Silver MAP, 
(using UNC Silver MAP promotional data of 
a daily cost of $287/day or $1,500 divided 
by 2~500') = $0.6o/foot surveyed x 
13,5uo feet = 

3. 

4. 

5 . 

6. 

7. 

(1 ) 

Core board construction - none 

Geologic logging - none 

Ore calcuLation report and recommendations 

General supervision 1/2 

Cost per foot = $28,700 divided by 13,500' 
$2.13/foot 

Fi rst round drilli ng as in III. A. 1. 
20 stations x 675' = 13,500 x $2.13/faot 

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. 

TIME: 6 weeks 

(3) Thid round of drilling as in III. A. 3. 

TIME: 6 weeks 

(4) Fourth round of drilling as in III. A. 4. 

TIME: 6 weeks 

TOTAL TIME = 24 weeks or 5.5 months 

= 

$ 13,500 

$ 13,500 

$ 8,100 

$ 8,100 

5,600 
------

$ 5,600 

1,500 
------

$ 1,500 
-------
$ 29,820 

$ 28,700 

28,700 

28,700 

28,700 

$114,800 
-----

TOTAL B 143,500 

Note: If vaLues are found to be very uniform, the st~tion $pacing can be 
increased, lowering the totaL cost to drill out the mlnerallzed zone. 

Page 127 



Recommendations for Phase III - sufficient detail on geology, 
alteration, trace elements, dip of the vein, and metallurglcal 
character will have been acquired by the end of Phase II so 
that further sampling as in III. A. will be overkill. I 
recommend III. B. uSlng the Silver MAP to save money and time. 

C. Meta l lu rgi ca l test i ng 

1. Fifty pound column (bucket) tests from drill 
cuttlngs 

a. Determine solubility of p.m. 

b. Cyani de consumpti on re lated to oxi de 
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 
every 500' or 4 trenches 
$5,000/trench x 4 = 
1. Screen tests 

2. Agglomeration tests 

3. Bucket tests 

b. Small pilot tests - 100 tons each 

1. 100 ton test leaches 

a. 4 low grade mine run 

b. 4 high grade agglomerated 

20,000 

10,000 

2,500 

2,500 

TOTAL C 

Summary Total Recommended Cost 
Phase I, II, III-S, III-C 

Phase I ( 15 weeks) 

Phase II (10 weeks) 7B,19 

Phase I II-A $336,136 

Phase III-B (24 weeks) 

Phase III-C [ 6 weeks) 

55 weeks) 

$ 40 ,000 
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EXPLORATION PROPOSAL 

Phase IV 

Introduct i on 

IV. Phase IV drilling exploration of other veins on the 
Tombstone Silver Mines, Inc. property. As measured by 
geologic mapping to date, there are 29,000 feet of 
unexplored or partially explored siLver bearing veins on 
the Tombstone SiLver Mines, Inc. property. It should be 
noted that with three days of geologic mapping on a new 
co lor ai r photo base at 111 = 50', it was POSSl b le to 
identify approximately 3,000' of previously unrecognized 
vein structures. Thus, additional detailed mapping 
proposed in Phase I may identify additional veln [ength. 

A. Identification of and calculation of average vein 
wi dth on the Tombstone Si lver ~li nes, Inc. property. 

1 • May vein L 

a. 700' x 

2. Trai Ler vein system 

a. Trai ler Middle 1 ,100' x 

b. Trai ler West 300' x 

c. Trai ler East 500' x 

3. State of ~laine 

a. 4,000' x 

4. Merrimac veins 

1 . From Brother Jonathan to 
Merrimac 111 "t 

pl 2 000' x , 
2. Merrimac-Free Coinase 

1,30 ' x 

3. Free Coinage W. vein 
1 ,100' x 

5. Brother Jonathan vein 
1,000' x 

6. Triple X vein 1,000' x 

W 

50 ' = 35,000 

20 ' = 22,000 

20 ' = 6,000 

30 ' = 15,000 

50 ' = 200,000 

700' north of 

20 ' = 40 ,000 

50 ' = 65,000 

20 ' = 22,000 

20' = 20,000 

25' = 25,000 

7 . Lowe II vei n 

8. Gold Bug vein 

1,000' X 20' = 20,000 

500' X 200' = 100,000 

9. San Pedro veins 

a. San Pedro 1,800' x 30 ' = 54,000 

b. San Pedro splays 
900 ' x 50 ' = 45 ,000 

10. Fox Wash veins 

8. 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) 

================================================================ 

Vein 

May 

Clipper 

Crane West 

Crane East 

Clipper West 

Connection of 
with Clipper 

Clipper Blob 

Trai ler West 

Trailer Mid 

Trai ler East 

Clipper 
West 

Area 
[square feet) 

76,821 

107,284 

2,619 

10,166 

10,636 

9,270 

8,764 

9,382 

10,816 

25,237 
======= 

TOTALS 270,995 sq ft 

Length 
[feet) 

842 

1 ,205 

130 

325 

215 

178 

162 

493 

579 

636 
===== 
4,765 ft 

Average 
Width 

[feet) 

91 

89 

20 

31 

50 

52 

54 

1 9 

1 9 

40 
--
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 1,637,110 = 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 
------ ------
28,000 ' 700,500 

796,500' divided by 29,000' = 27.466' or 28' average width 

Assume on the average vein are grade may equal the 
average P.o. assays for the first and second levels 
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 veln tonnage, tnen: 

For each 100 foot of average vein to a depth of 105' 
(see pit cross section), 22,615 tons are generated: 

High grade: 2,262 tons @ 5 oz. Ag x 80% = 9 048 oz x $ 6 = $54,288 
2,262 tons @ 0.017 oz. Au X 90% = 34.61 oz x $300 = 10,383 

Low grade: 20,353 @ 1.644 oz Ag x 60% = 2o~077 
20,353 @ 0.017 oz Au x 70% = 24~.2 

Total oz. Ag = 29,125 

Total oz. Au = 276.81 

oz. 
oz. 

x $6 = 
x $300 == 

-----
$64,671 

$120,457 
72,660 ----

$1ffi,117 
--------------

$257,788 

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 27b.81 x 290 = 80,275 x $300 = 24,082,470 

$74,759,970 
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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 

Samp'le collection with small backhoe @ 
$25/hour x 8 hours x 5 days 1,000 

b. 

Geologic supervision and labor 
1). Geologic supervision 5 days x 

$2E6/aay (i nc l. FTLJ 1,475 
2). Helper @ $7/hour x 8 hours/day x 

5 days 280 

c. 

TOTAL A 

B. Dri lling exploration along the other veins 

1. Round 1 at 400' spacing 

2. 

a. Initial drill interval of 1 drill station 
every 400 feet. Number of dri l l stati ons = 28,000' divided by 400' = 72.5 or 73 stations 

b. Cost of pr'clgram 

1 • Footage/station 760 x $5.51 = 
$4,187 .6/stati on 

2. 73 stations x $4,187.6/station = 
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 = 39 
weeks divided by 4.33 weeks/month = 
9.0 months 

Round 2 

a. As in round 1, but station spacing at 
200 ' intervals 

b. Cost as i 11 Round 1 

c. Time as in Round 1 - 9 months 

$305,695 

$305,6ffi 

$ 5,155 

$305,6ffi 

$305,695 
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THE AVERAGE VEIN 

DRILLING ORDER 

Incline. tlon Depth 60' 

1 -25 deg 60' 
2 vertlcle 145' 
3 vertlcle 225' 
4 -60 deg 125' 
5 . -45 deg 105' 
6 -25 deg 100' 

760' 

<>CALE 1 In. = 40 ft. 

Page 133 



VASTEIDRE RATlD CALCULATIONS 
A VERAGE VEIN 

~-------------- 12B'--------------~ 

Assume Tonnage/100' of vein 

To 30 ft: 

Ore = 25.5 x 33 x 100 / 13 = 6,473 tons 
backhoe cut beLow pit bottom = 
476 - 52.5 x 100 / 13 = 3,258 tons 

= 6,473 + 3,258 = 9,731 tons 
Waste = .5 x 43.5 x 30 x 100 / 13 

=5,019tons 
\\'aste:Ore ratio = 5,019/ 9,731 

= 0.52:1 

To 60 ft: 

Ore = 6A473 x 2 + 3,258 
= 1b,204 tons 

Waste = .5 x 87.5 x 60 x 100 / 13 
= 20,192 tons 

Waste:Ore ratio = 20 A192 / 16,204 
= 1.c5:1 

To 90 ft: 

Ore = 6A473 x 3 + 3,258 
= 2c,677 

Waste = .5 x 128 x 90 x 100 / 13 
= 44,307 tons 

Waste:Ore .ratio = 44~307 / 22,677 
= 1 .!:J5: 1 

Note: Ore mined 15' deeper than Last bench 
by underhand mining with backhoe. 
This reduces the stripping ratio. 

SCALEI 1 In. 40 ft. 

~ .~ oj f; IJ I ' t ' ~ 7 
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3. Round 3 

a. Detai led drilling along the veins at 100' 
intervals. But ONC Silver MAP will be 
used, no samples taken, no core boards 
made. Costs will be aeout the same per 
foot as in III.B., and footage the same 
as i n IV. B. 1 & 2 

55,480' x $2.1 o/foot = 
Tn-IE: See IILB.1. 
approximately 2 days/station x 73 stations 
= 146 days divided by 29 weeks divided by 
4.33 weeks/month = 6.74 months 

4. Spacing at 40' intervals 

TIME: As in Round 3 - 6.74 months 

5. Spacing at 20' intervals 

TIME: Same as above - 6.74 months 

TOTAL TIME: 38.2 months or 3.2 years 

$116,508 

$116,508 

$116,508 

TOTAL 8 

TOTAL IV 

SUMMARY OF EXPLORATION COSTS ALONG 29,000' OF OTHER VEINS 

IV.B. Round 1 & 2 
IV.B. Rounds 3, 4 & 5 

Time Expense 

18.0 months $611,300 
20.2 months $349,914 

3.2 years $930,914 

$116,50B 

$116,508 

$116,508 

$930,914 
======= 
$006,069 

NOTE: If mineralization is uniform, station spacin!;l can be increased, lowering 
the total required drilling, and cost to test the mlneral zone. 

There are some alternatives here. As a low cost expedient, holes in Round 1 
could be dri lled more rapidly without collecting samples, and the holes probed 
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 alteration! 
mineralization mapping, central Tombstone Mining District, 
T.O.C. mining claims and others 

A. Target all claim corners 

8. Base triangulation grid 

C. Color aerial photography and topographic mapping 

1. 1 tr = 200 I 

2. 1" = 50' 

D. Matching color photos to the topographic map 

TIME: A, B, & C is 1.5 months 

E. Digitizing maps of all surface and underground 
workings, geology, alteration, mineralization, 
drill holes, etc. for entry on same scale base 

1. CAD camera addition to computer 

2. Geologist/CAD operato for one month at 
$20/hour x 40 hrs/week x 4.33 weeks/month 

TIfvlE: 1 month 

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) 

b. Mobe and demobe Tucson-Tombstone 
4 round trips x $135/trip 

2. Sampling 

a. 2 samplers @ $7/hour x 40 hrs/wk x 
4.33 wks/mo x 1 month 

map 

b. 

c. 

Electric sampling hammer & equipment 

Assays for Au, Ag, Pb, Zn, Cu, Mo, Mn & 
Hg @ $15/ea. x 80 samples/day x 5 days/ 
week x 4.33 wks/mo. x 1 month 

TIME: 1 month 

$ 5,000 

$ 3,000 

$ 10,000 -----

$ 1,000 

-------

$ 4,000 

3,464 

------

$ 6,388 

540 

$ 2,425 

1,700 

25,980 

$ 8,000 

$ 10,000 

$ 1,000 

$ 7,464 

$ 6,928 

$ 30,105 
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G. Data reduct i on 

1. Geo Logi st and computer at $20/hour x 8 hours/ 
day x 22 days $ 3,520 

TIME: 1 month 

H. Subsurface data pLotting & interpretation of 
cross secti ons 

1. Geologist & CAD 40 days x 8 hrs/day x $20 

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) 

2. Mobe and demo be Tucson to Tombstone - 4 
round trips at $135/trip 

TIME: 2 months 

J. Repro graphics (photo, blueprinting, etc.) 

$ 6,400 

$ 11,002 

540 

2,000 

TOTAL V 
Contingency 20% 

TOTAL ELAPSED TIME ABOUT 6 1·40NTHS 

$ 3,520 

$ 6,400 

$ 18,542 
======== 
$ 86,959 

17 ,3~ 
======== 
$104,351 
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EXPLORATION PROPOSAL 

Phase VI 

VI. Geophysical mapping of veins and alteration zones 

A. Magnetics, radiometrics & VLF run simultaneously 

B. loP. 

TUIE: 2 months 

$ 5,000 

15,000 

TOTAL VI $ 20,000 

Page 138 



EXPLORATION PROPOSAL 

Phase VII 

VII. Ori L li ng Phase 1, mai n di st ri ct 

A. EquivaLent to the Phase III driLling along the 
"other" vei ns in the State of Mai ne area 

1. 73 stations x 760'/station x $5.51/foot = 
55,480 feet x $5.51/foot 

TIME: 9 months 

$305,695 

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. Dri lling Phase 3 - same as Rounds 3 4, & 5 State of 
Maine t'llne area using UNC Silver MAP 

A. 55,480' x $2.10 

B. 55 ,480' x $2.1 0 

C. 55,480' x $2.10 

$305,300 

$116,508 

116,508 

116,508 

$305,300 

$349,524 
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EXPLORATION PROPOSAL 

Phase X 

De~p r9tary drill holes ~o explore for high grade supergene enriched silver 
velns ln the State of Malne area below the water table 

1. Six inch rotary holes using ai r & regular 
circulation - price quote from Venture Drilling 
Company, Tucson, Arizona 

A. 

B. 

25 holes to 1~000' depth @ $7.30ifoot = 
25,000' x $7.dO = 
Assume supverision, assay & site prep. is 
$2.70/foot x 25,000' = 

$182,500 

67,500 

$250,000 

II. Recommendati ons and obj ecti ves for each dri II ho Le 
is taken from Briscoe, J. A., 10073, P. 55-85. 

Ho Le P-1 

P-1 is located on the ridge 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 approximately 40 
degrees, P-1 shou ld cut the State of ~lai ne vel n 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 kept of cuttings near the bottom. If it 
continues in altered rock( the hole should be deeDened unti l fresh 
rock is encountered. As lndicated on Section H-H\ [Attachment ---) 
the base of the Uncle Sam tuff should be encountered at approximately 
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. If these sediments show alteration, then 
drilling should continue at least some distance into the sediments in 
order to determine thei r 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 intensely silicified zone 
at the Gold Bug prospect north of the Lowell claim. Its purpose is to 
test the alteration at the Gold Bug prospect and penetrate through the 
Uncle Sam tuff to determine if replacement type are bodies are located 
within the underlying sediments. It should be drilled to a minimum 
depth of 500 feet. It 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 areal and to test possibLe 
e xtension of other veins which might proJect toward the hole [Section 
F-F'). The base of the Uncle Sam tuff should be intersected at 
approximateLy 150 feet [see Section F-F'). Between 320 feet and 400 
feet, it might well encounter the composite rhyolite andesite dike 
which crops out to the southwest of the hoLe location. 

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 
Later date. In any event, should it encounter mineralization, it 
should be deepened until ~he mineralization is penetrated. 

Page 141 



Hole P-3 

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 Clipper structure [Attachment -- and Section 
I-I', Attachment ---). Its 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 tUff. This 
should occur at approximately 120 feet, and drilling shou d 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 8-8', 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 Group 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 location 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-I-I'. 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 apgears to be the San Pedro vein and collars in altered Uncle Sam 
tuff. Its purpose 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 ~1aine 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-B 

P-B 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 8-B', Attachment --). 

Ho le 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 
intersection 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 lying beneath the Uncle Sam tuff. It 
should be drilled to a depth of 500 feetA and should penetrate the 
base of the Uncle Sam at approximately 1uO feet (Section C-C' , 
Attachment --). 

Hole P-10 

Hole P-10 is located approximately 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 approximately 120 feet and should be drilled a 
minimum depth of 500 feet. Altered rock wilL probably be cut for the 
total length of the hole. 

HoLe P-11 

Hole P-11 is located approximately 440 feet north of the Fox 
Ranch wi ndmi ll, and approxi mate Ly 100 feet northwest of Ho le P-9. 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 
approximately 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 P-12 

P-12 is located approximately 350 feet south of the San Pedro 
shaft on a strong northeast-trendlng vein system, which is in total 
aLmost 400 feet wide. P-12 is collared in what appears to be the 
strongest part of the vein system, and is designed to test its tenor 
in the Uncle Sam tuff and in sediments which lle beneath. It should 
cut the Uncle Sam tuff in the vicinity of 200 feet, and should be 
dri lled 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 
lying beneath. It shouLd penetrate the UncLe Sam porphyry at 250 to 
300 feet, 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 Pedro vein and between surface stopes on that vein. Copper 
oxide mineraLization crops out to the north of the proposed hoLe 
Locat~on. P-14 is designed to test this intenseLy aLtered vein area 
both ln 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 Located approximateLy 550 feet to the northeast of 
the San Pedro shaft and is coLlared in Quaternary 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 located 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 0-0' , 
Attachment --). 

Hole P-17 

P--17 is located 400 feet north of P-5 and approxi mate ly 2,000 
feet north of the UncLe Sam shaft. It is collared on a brecciated and 
strongly manganese oxide mineralized quartzite breccia t and is 
desi gned to test thi s zone in depth. It shou ld be dri led to a 
minimum depth of 300 feet, or until it penetrates the breccia zone and 
goes into unaltered, unmineralized rock. 

Ho Le P-18 

Hole P-18 is located approximately 200 feet west of the Free 
Coinage vein system (Section 0-0'). It is designed to test the grade 
of the Free COlnage vein system below existing workings and hopefully 
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-1g 

HoLe P-19 is located approximately 150 feet northwest of the 
quarter corner marker for section 9 ana 16, and is located on the 
Merrimac claim. It is designed to test the Free Coinage vein system 
and sediments lying beneath that area. It should be drilled to a 
minimum depth of 500 feet, and will probably remain in altered rock 
over that depth. 
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Hole P-20 

Hole P-20 is located approximately 1,000 feet north of the Uncle 
Sam shaft, and collars in the Uncle Sam tuff along the projection of 
t~e Sta~e of Maine vein. It is d~signe~ to test the grade of 
mlnerallzatlon of the State of Malne veln in both the Uncle Sam and 
the Bisbee Group sediments which shallowly underly this location. It 
shouLd be driLled to a minimum depth of 300 feet. 

Ho Le P-21 

Hole P-21 is located approximately 380 feet south-southwest of 
the guarter corner marker of section 9 and 16, and lies on the 
Merrlmac 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, ana 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 desi~ned to test for the presence of a strongly 
altered structure projecting along the State of Maine canyon. It 
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 strong Clipper alteratlon 
zone within Bisbee Group sediments or possibly the Naco Limestone 
(Section I-I', Attachment --). 

Hole P-23 

P-23 is located approximately 150 feet northeast? of the Bonanza 
shaft, and lies on the Red Top claim. It is flsigned to test the 
grade of mineralization along the Bonanza-So[stice-ChancB 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 porphyry dike with associated mineralization at about 300 
feet (Section C-C', Attachment --). 

Hole P-24 

P-24 is located approximateLy 700 feet northeast of the mine gate 
in Maine Wash, and is on the projection 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 aliuvium, but should 
penetrate the base of the UncLe Sam at ap~roximately 50 feet, and 
enter Bisbee Group sediments (Section C-C , Attachment --). 

Hole P-25 

P-25 is located 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 
ob~ectives might change with continued drilling should be made and the 
drl lling work shouLd be very closely supervisea from a geologic 
standpolnt 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 occupy himself in continued 
surface mapping or of plotting driLL resuLts and updating sub-surface 
maps. Contlnued and tlmeLy updating of sub-surface information to get 
an accurate and compLete three dimensional picture of the area will be 
critical to ore finding. 
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Tombstone Mining Properties 
Under the Control of 

Tombstone Silver Mines~ Inc. 
as of November 15, 1~85 

Appendix I 

******************************************************************************** 
ACRES NAME OF CLAIM OWNER TYPE OF CLAIM 

******************************************************************************** 
146.66 State of fvlaine Tml, Inc. Patented mining claim 

220.79 

68.06 

Brother Jonathan 

Lowe II 

Triple X 

!vie rri mac 

Red Top 

C l i ppe r 

May 

II 

" 
" 
II 

II 

" 
" 
" 
" 

II II II 

II " II 

" II " 
" II " 
" II " 
" " " 
" " " 

State Prospecting Permits 

State Mineral Leases 
=======~======================================================================== 

435.51 SUB TOTAL ACREAGE 
================================================================================ 

163.28 M. S. Horne 

78.00 S. Henderson 

Lease wi option - fed. 
unpat. lode mining cLaim 

" 
1,300.00 Fox Group E. Escapule Jr., et aL. " 

----------------------------------------------------------------------
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 cleim 

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) 

29.00 Pentony Estate State mineraL lease 
(verbal understanding) 

================================================================================ 
140.70 SUB TOTAL ACREAGE 

================================================================================ 
2,766.49 GRANO TOTAL ACREAGE 
================================================================================ 
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APPENDIX II 

Evaluation of Previously Calculated 

Ore Reserves 

by Ba; Ley Escapule 

Septembe r 27, 1 985 

Appendix II 
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EVAL UATION or PREVIOUSLY CALCULATED 

ORE RESERVES 

by BAILEY ESCAPULE 

STATE OF MAINE MINING COMPANY 

TOMBSTONE, A RIZO~A 

for JAMES A. BRISCOE 

(TOMBSTONE SILVER MI~ES. INC) 

SEPTEMBER 27, 1985 
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I. P1 JRPOSE 

The purpose of this rep ort is t o evaluate t he are reserve 

eS1: i. mates made by 

In c . Silver Mines, 
and Ope n Cut )<11np 

Mr. A . J. 

(T. S. H . 

Graves i. n hi.s report 

Inc.) title d Geology, 

to TOnlbstonf?' 

Or e Reset'ves, 
De ce mb er J , 1984. 

The reason fo r 
P l <ln ni. n g, dated 
this e valuat ion i 5 th at one 

min .ing "reas proposed by ;"lr. Gr av es hn s be~n 

Using t he information gained by this minin g , 
o't:e reserves a nd re v ise the m:in i.ng me thod. 

of the op e n c ut 
minpd bv T.S.~. I n c . 
we ca n u pdate the 

Mr. 

a fina l 

II . MINING PLAt\ 

Graves ore reserve psti mates ~~penr 

pi t desiB n with the fi n al pi t slope 

to hnve 

a bout 

bee n 

l : 1 • 

hased 

From 

on 

e x per i (. !l C f' r. .'1 i nc d b Y In i n i n g 0 n (' () f t h c..' pro p 0 sect p i. t s ('1 p r r :I 111 n (' /I 1 

Pit), we feel w e co uld revise th e origin a l pit design. 
Fifteen root benc hes ca n be mined using th e Inter n ational 

Har.vester Excavator owned by T.S.M. In c . Mat e rial min e d 
"underhanci" (f rom the next b e n c h down) ca n be lo a d ed 1.nto dump 
trucks th at w i ll h a ul the or e or wast e from the pit. Access to 
and f rom the pits 1.5 b y r a mp s at a 20% grade. 

Instead of having a 1:1 f in al pit slope on the h a n gi ng wa ll, 
we can leave ver t ical walls u p to 25 [t o high. Wh ere th e fi.nal 
pit depth is greater than 25 f t_, a 5 f t bench is made 25 ft. 
above th e last working ben c h . F1.nal pi t slope o n th e foot wall 
will be th e dip of the are . 

Prior to mi. ning a ll mat e l-ial wi. l.l be dri ll e d, sa mp l ed a nd 

blast ed . 
With t.hjs 

l.·a.tio wil l be 
revised mi n ing 
at t ai n ed . 

p13n lower waste to ore s t.ripping 
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*CRADE CLASSIFICATIO~ 

M = Measur.~d 

I Tncii,: ated 
I - F Indicated-Inferred 
.1 n f 1 n f (! )~ r. p d 

STATE OF MAINE "2 PIT 

BEN ClI 

It 1 

il 2 
113 

1'0'":-,\ L 

SHELT 

1 

T ON5 
O,R E 

, 983 
2, 034 
2,067 

6,084 

ROOtv! PIT 
------ ------- -

TON S 

BENCH ORE 

4560 343 
4')45 393 
4530 420 

TOTAL 1 , j 56 

OZ/TON 
GRADE 

1 .40 
2 . 37 
2.82 

2 .21 

OZ /TON 
GRADE 

0.38 
2 . 5 C) 

2.59 

1 .9 3 

I I I . RESULTS 

+/- < 20:1. ACCll l-acv 

+/- 20 - 30 % Accuracy 
+/- 30 - 40% Accur.acy 
+/- > 40 % Acc uracy 

C l. ASS / ~~ A C\. . 

TONS 
WASTE 

W/O 
RATIO 

I-F/3) :~ 8 , 92) 4 .. ~ : 

I-F/2S ;!. t) , 3 f) 7 4 . 6 : 
1- F /3 ) ;~ 4,282 2 . 1 : 

J -F/32 % 22,:)74 3 • 7 : 

TONS W/O 
CLASS/ ;~ ACC. WASTE RATIO 

I -F /35 % 543 1 .6: 1 
l--F/2S ;; ? 182 ) . (, : I - , 
I-F/3) :{ 1 ,00 3 2 . 4 : 1 

3,728 3 . 2 : 1 

1 
j 

1 

1 

TRIPLE EX PIT OPTIOSI "A" (includes bJo c k of tnferred was!; f') 

TONS 
BENCH ORE 

4565 2 , (j .I 9 

453O :\ , S 2 3 
4535 3,458 

1'01'.-'\ L 9,000 

OZ /TO N 
GRADE 

1 .70 
(l • 28 

1 • '36 

1 • I) 1 

TRIPLE EX PIT OPTION "13" 

BENCH 

4565 
45 50 
4 5 3 ) 

TOTAL 

TONS 

ORE 

2,980 
:>,233 

5 , 1 1 9 

13,332 

OZ/TON 
GRADE 

1 .7 0 
0 .28 
1 . '3 6 

1 . I) 1 

CLASSr(, ACC. 

I-F/]);; 

I-F/35 1. 

r-F/35 ~~ 

I - F 11 5 ;; 

TONS 
WASTE 

6, 5::' 5 
10,492 
13,717 

30,744 

W/O 
RATIO 

'3.2 : 1 

1. I) : 1 

4 . (j : J 

3 • 4 : 1 

in cl udes block of infe rr ed ore) 

CLASS/ I. ACC. 

I-F/40 % 
I-F/40 i~ 

I-F / 40 % 

1- F / 4 ,_ ~', 

'2 

TONS 
WASTE 

5,574 
8,782 

12,056 

26,4 J 2 

W/O 
RAT IO 

1.9 : 1 

1 • 7 : 1 
2 .4: 1 

2.0: 1 
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PIT 

ST. OF' MAINE 112 

SUMMARY OF RE CALC UL ATED RESERVES 

ORE 

6,OEl4 TONS 

GRADE 
OZ /TON 

? '). _ .. .t.. 1 

Cl.AS 5. ACC URACY 

I-F :~ ~ % :! 2, :1 "7 " TONS 

\.J.I 0 

RATfO 

3 . -; : 

SM E LT ROOM i , 1 ') 6 TONS 1 .93 I - F 32 % 3,728 TONS 3.2 : 1 

TRIPLE EX " 1\ H 9,00:) T()~S 1 . 01 T-F 35 % 3IJ,744 TONS J . "' : 1 

TOTALS 

PIT 

ST. OF MAINE If 2 

16,240 TONS 

ORE 

6 ,08 -'I T ONS 

J • 53 

GRADE 
(JZ/TON 

2 . 2. 1 

I-F 

% 

CLASS . ACCCRACY 

I - F 3 ') "' - I. . 

57,04(, TONS 

\.Jf\STE 

22 , 574 TONS 

3 . 5 : 1 

\.J / 0 

RATIO 

.1 • ~ 1 I : 

S!'1ELT !{OOM 1 , 156 TONS 1 9 : . I - F 3? . ,. - '. 3 , 728 TONS 3. 2 : 1 

TR I Pl.E EX "B" 1 3 , 132 TONS 1 o I I - I" ! I CJ ;~ 26 ,4 1 2 T O ~S 2 . () : 1 

TOTALS 2 0 ,572 TONS I .42 I -F "3 7 ;~ ') 2 , 7 1 4 T 0 1\1 ~~ 2 • (, : 1 

A.J. GRAVES ORE RESERVE CALCULATIONS SUMMARY 

PTT 

S T. OF :vlAI~E 

ST. OF MAINE 112 

SMELT R 0 () tvl 

TRIPLE EX 
Y1ERRIMAC 

TOTALS 

LESS S T. OF' !V1AI N E 

TOTA L. S 

MERRIMAC III PIT 

ORE 
T ONS 

2 I ,491) 
3,711) 
1 , 1 1 0 
5,320 
3 , 960 

1 5 ,,)90 

2J,4<)0 

i4,lOO 

GRADE 
OZ/TON 

:>. • Cd 

6.70 
2 • 9 1 

1 .42 

"3. I 1 

2 .93 

A.J. GRAVES ,IICTTJAl. 

ORE 
GRADE 
WASTE 
RATIO 

3,960 
3 . 1 1 

13,290 
3 . 4 : 1 

TONS 
OZ/TON 

TONS 

3,926 TONS 
2 . 92 OZ/TOt-< 

1 1 ? ') , , .... - ~ TONS 
2. 9 : 1 

WASTE 
TONS 

68,ln) 
8,700 
7 , 12 0 

24,030 

13,290 

1 2. 1 ,24') 
68,11)5 

53,140 

DIFFERENCE 

-34 TONS 
-0 . 1 9 ~; 

-20(,6 TONS 
-0 . 5 : I 

RATIO 
W: o 

6 • J : I 

2 . 4 : 

(, . 4 : 

4. 5 : 

:3 • L" 

3.4 : I 

3.8: 1 

/, DIFF. 

~~ 

6 .'<. 

I () .. ~ 

t 5 0 / 
' 0 

The 5 t a t e 0 f M a .i n e 5 h a [t a re a 11 a s be 0. Tl eli m j n a t (~d fo r 0 pC' 11 ( : u t 
mining due to the probable destruction of the main shaft and some 
of the old workings. After a we ll executed sampling program in 
the upper workings, some of this are may be mined with the 
c areful prpservntion of the main Slat e ()f Main~ shaft . 
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IV . RECOHHF~Di\TT();\:S: 

Due to th e relatively s ma ll a mount of ore reserves and th eir 
c l a ssifi c ation aL indi ca ted-infprr p d, it is re c omm e nded that 
f urth er dr il ling be done. This drilling is ne e d e d to up grade th e 

orcs cla sst fica tio1"l to me .flsLJr(~d a nd also to determine if or~~ 

grade values can be extended fro m the c urr e ntly proposed pits. 
A plan has b ee n suggested by J.A. Briscoe of drilling ang l e 

holes in a "f an " shape to i nt e rs ec t th e veins at r.i g ht angles and 
a t differ e nt depths. This plan would include dri.lling a n a nr.,l e 

hole 10 f t. f rom the vein's hanging wall outcrop to int e rse ct th e 

vein a t right ang l e s. This will determine the veins tru e 
thickness. A seco nd hole, at th e same lo ca tion, drilled 
v e r t :i c a) 1 y l: h r 0 ugh the v e i n tv i , I Ii n d i , ca t e the ext c n t 0 f l ea c h :i n g 

of ore value s from the sur face. A second s e t of holes would be 
drilled 2 0 ft . f rom the vein's hanging wall outcrop. These 
inc lu de a vertical hole, and angle hole at -45 d egrees , Hnd an 

i1ng l.~ hole to in t e rs ec t the ve i.n at right angles. These three 
h oles should penetrate the vein at th e samp location along 
st rike, but at differ e nt loc a tion s down dip. 

This seri~s o f two drilling locations perpendj c ular to th e 
s trik", should be rep e ated every 2 0 ft. al ong the stri. k e of th e 
vein in th e a r e as d eSig nat e d for proposed pits. 

mo)'e detai 1 (>d 

leac hing of 

This dr 'ill ing plan wOllld give 

widths of th e veins a nd exten t of 
the pE:rcent acc ur acY i ll e stLmating 
would be upgraded to plus or min u s 

informHtion on th e 

th(' or e 
o L-

reserve cl a ssifi ca Lion. 

ore 
grade 

within 

valu es . A 1 SO , 

and ore ). ... ese rv es 

a measul.·ed ore 
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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 
Registered Professional Geologist 

Thomas E. Waldrip, Jr. 

October 16, 1985 

Charlie Escapule 
Tombstone Silver Mines, Inc. 
P. O. Box 1016 
Tombstone, Arizona 85638 

RE: Report on spread sheet analysis 

Dear Charlie: 

Geologist/Landman 

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 

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". 

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 

Crushing and agglomerating supplied by Charles B. and Mike 
Escapule 

5701 East Glenn Street, Suite 120/Tucson, Arizona 85712/602-721-1375 I 

Appendi x III 
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Charlie Escapule 
October 16, 1985 . 
Page 2 of 10 

Heap Leaching and Precipitation 
-------------------------------

Heap leaching and precipitation figures were supplied by 
Char lou Corporation - Louie, Charles, and Mike Escapule 

Smelting and Refining 

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 

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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Charlie Escapule 
October 16, 1985 
Page 3 of 10 

General Description of Spread Sheet 

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 total~. 
The spread sheets are as follows: 

1. Tombstone Silver Mines, Inc. Cash Flow Projection 
2. Expenses - Administrative General 
3. Expenses Administrative Personnel 
4~ Expenses - Geology/Ore Control/Engineering 
5. Expenses - Mining 
6. Expenses - Assay and Metallurgy 
7. Expenses - Leach Pad and Precipitation Operation 
8. Expenses - Precipitate Preparation, Smelting and 

Refining 
9. Expenses - Construction 

Because the cost of zinc, on the leach pad and precipitate plant 
operation spread sheet, was tied to t he amount of precious metal 
produced in pounds, it had to be tied to th~ mining production 
in shifts and ore grade, etc., - the upper portion of Sheet il. 
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. 

Page 166 



Charlie Escapule 
October 16, 1985 
Page 4 of 10 

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 11, 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 17, 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 17A, I might mention another explanation. Under 
Cynaide Consumption, there is a mul t iplier of 21.7 production 
shifts per month. This factor comes from the top of Sheet tl, 
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 
pr ices would be changed di rectly on Sheet #7. ' At the bottom of 
Sheet 17B, the fines from crushing l ow 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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October 16, 1985 
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SCENARIOS 
========= 

General Description 

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 t7A and t7B, 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 chariged 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 ~re 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 
ar~ inconsequential. As it is, I have gone through 11 different 
scenarios of different possibilities. These are summarized as 
follows: 

Scenario, Page 1 

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 LA.3., LB.3., II.A.4., and ILB.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 hlgh grade ore of silver, 0.01 per , ton average 
gold in the high; 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 

Page 168 



Charlie Escapule 
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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 

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 the r e 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. In 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 oper~tion 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 stil~ 
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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 

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 
while keeping the price of silver a t $5.00 per ounce. 
that we would make $2.07 million we r e that to happen. 
would be unlikely that the gold price would drop that 
without affecting the silver price. However, it does 
important the projected gold content of the ore is to 
profitability. 

ounce, 
It shows 
Again, it 

far 
show how 
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Scenario, Page 10 

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 0.01 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 ~ntractor 
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 
------~----------

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 estimat~. 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, particular~y the 5% NSR royalty 
payment on state lands 

Financing costs, i.e., these could 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 Indicafed" projections are even approximately 
correct ~ and these geologic projections are based on 
conservative assays takeri 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 arid 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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SCENARIOS 

I. Change grade of low grade 

A. Silver @ 1.644, gold will be left the same as we 
believe silver has been leached out of rock leaving 
gold 

1. Silver @ 1.5 
2. Silver @ 1.3 
3. Silver @ 1.0 
4. Silver @ 0.8 
5. Silver @ 0.6 
6. Silver @ 0.5 
7 • Silver @ 0.28 (breakeven with high grade 

unchanged) 

B. Gold content @ 0.014 

1. Gold @ 0.014 to 0.012 
2. . Gold @ 0.012 to 0.010 
3. Gold @ 0.010 to 0.008 
4. Gold @ 0.008 to 0.006 
5. Gold @ 0.006 to 0.004 
6. Gold @ 0.004 to 0.002 
7 • Gold @ 0.002 to 0.000 

II. Change the grade of high grade 

A. Silver changed in 0.5 oz. increments 

1. Silver from 5.0 oz. to 4.5 oz. 
2. Silver from 4.5 oz. to 4.0 oz. 
3. Silver from 4.0 oz. to 3.5 oz. 
4. Silver from 3.5 oz. to 3.0 oz. 
5. Silver from 3.0 oz. to 2.5 oz. 
6. Silver from 2.5 oz. to 2.0 oz. 
7. Silver from 2.0 oz. to 1.5 oz. 

B. Gold changed in 0.002 oz. increments 

1. Gold from 0.017 oz. ·to 0.014 oz. 
2. Gold from 0.014 oz. to 0.012 oz. 
3. Gold from 0.012 oz. to 0.010 oz. 
4. Gold from 0.010 oz. to 0.008 oz. 
5. Gold from 0.008 oz. to 0.006 oz. 
6. Gold from 0.006 oz. to 0.004 oz. 
7. Gold from 0.004 oz. to 0.002 oz. 
8. Gold from 0.002 oz. to 0.000 oz. 
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SCENARIOS Continued 

Page 2 of 3 

C. At I.A.6., change mining method to all done by 
contractor, and eleminate mining department all 
together, except the mine superintenderit, who will keep 
tabs on the contractor. 

III. Eliminate coarse crushing of low grade 

IV. 

A. Same grade ore reserves 

B. 

1. Delete cost for crushing low grade 

2. Delete cost for haulage of crushed low grade from 
crusher 

3. Reduce low grade recovery from 

a. Silver - 60% to 40% then 30% 
b. Gold - 70% to 50% then 40% 

Reduce silver grade as in 1. A. 

Change the price of precious metals 

A. Silver decrease: 

1. From $ 6.00 to $ 5.50 
2. From $ 5.50 to $ 5.00 
3 • From $ 5.00 to $ 4.50 
4. From $ 4.50 to $ 4.00 
5. From $ 4.00 to $ 3.50 
6. ~rom $ 3.50 to $ 3.00 
7 • From $ 3.00 to $ 2.63 (breakeven) 

Silver increase: 

8. From $ 6.00 to $ 6.50 
9. From $ 6.50 to $ 7.00 

10. From $ 7.00 to $ 7.50 
11. From $ 7.50 to $ 8.00 
12. From $ 8.00 to $ 8.50 
13. From $ 8.50 to $ 9.00 
14. From $ 9.00 to $ 9.50 
15. From $ 9.50 to $10.00 
16. From $10.00 to $11.00 
17. From $11.00 to $12.00 
18. From $12.00 to $13.00 
19. From $13.00 to $14.00 
20. From $14.00 to $15.00 
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SCENARIOS Continued 

Page 3 of 3 

B. Gold decrease: 

l. From $300.00 to $250.00 
2 . From $250.00 to $200.00 
3. From $200.00 to $150.00 
4. From $150.00 to $100.00 

Gold increase: 

5. From $300.00 to $350.00 
6. From $350.00 to $400.00 
7 . From $400.00 to $450.00 
8. From $450.00 to $500.00 
9. From $500.00 to $550.00 

10. From $550.00 to $600.00 
11. From $600.00 to $650.00 
12. From $650.00 to $700.00 
13. From $700.00 to $750.00 
14. From $750.00 to $800.00 
15. From $800.00 to $850.00 
16. From $850.00 to $900 . 00 
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t8~rT9~to~~LX~§ ~~~~SE~NC. CASH FLOW PROJECTIONS 
SCENARIO LA.3.:..> I.B.3., ILA . 4., II :B.3. (HIGH GRADE AG 3.0 OZ./TON AU .01 oZ.lToN & LOW GRADE AG 1 OZ./TON AU .OOB oZ./TON) 
OCTOBER 16, 1 9w 

SCENARIO 1: t~: 
II.A.4. 
II.B.3. 

HIGH 
GRADE: 

LOW 
GRADE: 

MINING PRODUCTIOfl IN TONS PER SHIFT 
PRODUCTION SHIFTS PER MONTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAIN EO TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (80%) 
RECOVERED TROY OUNCES OF GOLD (90%) 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCTION SHIFTS PER flJNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY DUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (60%J 
RECOVERED TROY OUNCES OF GOLD (70%J 

.B 

.9 

800 
21.7 

3 
.01 

41664 
156.24 

7200 
21.7 

1 
.008 

. 6 93744 

.7 874.944 

RECOVERED TROY OUNCES OF SILVER 135408 
RECOVERED TROY OUNCES OF GOLD 1031 

HIGH GRADE AG 
(ll3.0 OZ .ITQN 
AU @. 01 OZ.lToN 
LOW GRADE AG 
~ 1 OZ .ITON 
AU 1!'.008 OZ .ITDN 

•••••••••••••••••••••••••••••••••••••••••••••••••••• ~* ••• ~.* •• ~.~ •• ~ •••••••••••••••••• * •••••••••• * •••••••••••••••••••••• * •••••••••• ~ ••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••• 
CAPITAL MONTH MONTH MOfHH MONTr. MONTH f()NTH MONTH f()NTH MOfHH MONTH f()NTH MONTH TOTAL CATEGORY 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• o •••••••• ~ •• ~2~~ ••• * ••• fl ••• * ••• i~ ••••••• !~ ....... !; ••••••• f~ ••• o~.*i~ ••••• o*~, •••••• *t~* •• * ••• %¥ •••••• !l~ •••••• :ll.* •••• !l~.#.¢.r~~~ •••••••• : 
INCOME: 

INVESTOR CAPITAL 

GctME~Ae~ ~30B:88fer: 
DRI LL RIG 
LOADER 

30B :BB 
o 

§O§jg~ 
o 
o 

o 
~§:1g~ 

o 
o 

o 
~o§:1g~ 

o 
o 

o 
~§fgg 

o 
o 

o 
~~~ 

o 
o 

o 
~b~gg 

o 
o 

o 
~b§g~g 

o 
o 

o 
:%fJgg 

o 
o 

o 
~~~g 

o 
o 

o 
812448 
309355 

o 
o 

o 
812448 
309355 

o 
o 

o 
812448 
309355 

o 
o 

o 
97 49376 
3712262 

o 
o 

0.00 
72 .42 
27.58 
0.00 
0 . 00 

1121803 1121803 1121603 1121603 1121803 1121803 1121803 1121803 1121803 1121803 1121803 1121 8031346163B 100.00 
EXPENSES: 

ADMINISTRATION GENERAL 
CAPll AL COSTS 

ADMINISTRATION PERSONNEL 
CAPll AL COSTS 

GEOLOGY/ ORE CONTROL/ENGINEERING 
CAPIT AL COSTS 

MINING (HIGH GRADE 800 TPO-1 SHIFT/ DAY-5 DAYSl~'£EK 
CAPll AL COSTS 

MINING LOW GRADE & WASTE BY CONTPACTOR 
. CAPITAL COSTS 

ASSAY AND METALLURGICAL lAEoRAT DRY 
CAPll AL COSTS 

CRUSHING-2 SHIFTS/DAY INCLUDING f~A I NTEfMNCE 
CAPll AL COSTS 

AGGLoMERATOR 
OPERATING COSTS (SEE SHEET #7) 2 X 
1 AGGLoMERATOR OPERATOR (3RD SHFT 8 . 96/ HCUR X 
1 AGGLOMERATGR HELPER pRO SHFT E .AO/HOUR X 
1 LOADER oPEP.AToR ,3RD SHFT 11 .53/ HOUF< X 

CRUSHHU> LOW GRAOE-2 SHIFTS/ DAY INCLUDI NG f'~AI NTErIArJCf, 
CAPll AL COSTS 

LEACH PAD /; PRECIPITATIGrI PLJ-tiT CPEP.AT lON 
CAPIT AL COSTS 

PRECI PIT g~If~[p to~~~ LT !riG & RE m. H:G 

CmISTF.UCTIOfl 
CAPITAL C QST~ 

4576 

40 000 

~ 0000 

1~000 

99000 

o 
16375 

265200 

173.20 HRS./MO. 
173.20 HRS ./MO. 
17 3 .20 HPS./Ko. 

';CoDe 

841500 

721.50 

;!u53 QO 

4933 

17981 

46442 

9380B 

45 961 3 

6B64 

76~7 5 

9152 
1552 
110B 
1J97 

1:'171 

343523 

16017 

1710e 

4933 

17981 

46442 

93808 

459613 

8864 

76~7 ~ 

(1152 
1552 
110E 
1897 

i 517' 

343523 

16017 

' 71Cr, 

4!E3 

179B1 

46442 

93808 

4596 13 

6864 

7667 9 

in 52 
1552 
11DE 
1 9 9 

15171 

2 43523 

16017 

17106 

4~3 

17981 

<:S4Q 

93808 

459613 

E f"E ~ 

} 66 7 S 

91 :2 
155;; 
11 C6 
1 :: £7 

1 517~ 

34352:: 

1 E01 i 

'1 -;' cr: 

' ~282~ : 11:;5([, 111 :~ S4 ~ i 1 'i ::s,cf- 11 i ::fl 

-0 
OJ 
co 
CD 

.... 
'J 
'J 

I Ncor'IE ~ [S ~ EXPEi,SFS 785E 7 ffic 7855 705 

493-3 

17981 

46442 

93008 

459613 

8864 

76675 

9152 
1552 
1106 
1997 

15171 

343523 

16017 

17108 

4933 

17 981 

46442 

93808 

459613 

6864 

76679 

9152 
1552 
1108 
1 997 

15171 

:143523 

16017 

, 71 05 

4933 

17981 

46442 

93008 

459613 

B8E4 

7 667 5 

9152 
1552 
1106 
1997 

15171 

3 43523 

1601i' 

171 C8 

4Sl3 

17981 

46442 

ffiS08 

45ffi 13 

6864 

7667 9 

S152 
1552 
1106 
1997 

15171 

343523 

1 E017 

171GB 

4933 

17981 

46442 

93008 

45 9613 

6064 

7667 [; 

9152 
1552 
1100 
1997 

15171 

343523 

16017 

171 DB 

4933 

17981 

45442 

93808 

459613 

6864 

76 67 9 

9152 
1552 
1105 
1997 

~ 51 71 

343523 

16017 

17iCe 

4933 

17981 

46442 

9380B 

45 9513 

8864 

7667 8 

9152 
1552 
11 08 
1957 

15171 

343523 

'16017 

171ce 

4933 

17981 

46442 

9380B 

459613 

8664 

7667 S 

S152 
1552 
1106 
1997 

15171 

343523 

16!)1 7 

171013 

591 95 

215772 

557304 

11256 96 

5515356 

106368 

f!2 01A6 

10HI24 
18622 
13302 
23964 

182052 

4122280 

1 f!2204 

2052£'6 

11 1351. 9 ~11~54 r 11 1391. [; 1113St.S 1113St.S 11 1 3S4~ 111354 9 111 3911513367384 

7955 7955 7ES5 7 E55 7ffi5 7855 7 955 7855 94254 

0.44 

1 .61 

4.17 

B.42 

41 .26 

0.80 

6.8B 

0.62 
0.14 
0 .1 G 
C.1S 
1.36 

30 .84 

1.44 

1 .54 

100.00 



i8~~ET2~EdJLX~~ ~Mlg~SE§NC. CASH FLOW PROJECTIONS 
SCENARIO LA.7. (LOW GRADE AG It .29 OZ./T~) 
OCTOBER 16. 19ffi 

HIGH MINING PRODUCTION IN TONS PER SHIFT 
GRADE; PRODUCTION SHIFTS PER MONTH 

LOW 
GRADE; 

CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY DUNCES OF SILVER (8O~) 
RECOVERED TROY OUNCES OF GOLD (90%) 

tUNING PRODUCTION IN TONS PER SHIFT 
PRODUCTION SHIFTS PER I1JNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (60%) 
RECOVERED TROY OUNCES OF GOLD (70%) 

BOO 
21 .7 

5 
.017 

.8 69440 

.9 265.608 

7200 
21.7 

.28 
.014 

.6 26248.32 

.7 1531.152 

RECOVERED TROY OUNCES OF SILVER 95688 

(B~N~\ll8EI~.~. 
.29 OZ'/TON 

RECOVERED TROY OUNCES OF GOLD 1797 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••• 
CAPITAL KlNTH I1JNTH I1JNTH I1JNTH KlNTH t-'ONTH KlNTH I1JNTH I1JNTH I1JNTH f()NTH MONTH TOTAL CATEGORY 

COSTS 11 12 #3 114 #5 16 #7 18 #9 il1D #11 i12 YEAR % e.* ••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INCOME : 

INVESTOR CAPITAL 
SILVER SALES @ S6.00/0Z. 6.00 

SarELSRttS @ $300.00/ 0Z. 300.00 

LOADER 

EXPENSES: 
==== 

AOMINISTRATION GENERAL 
CAPITAL COSTS 40000 

ADMINISTRATION PERSONNEL 
CAPItAL COSTS 10000 

GEOLOGY/ORE ONTROL/ENG INEERING 
CAPITAL COSTS 

MINING (HIGH GRAOE 800 TPD-1 SHIFT/DAY-5 DAYS/WEEK 
143000 

CAPIML COSTS 99000 
MINING LOW G DE & WASTE 8Y CONTRACTOR 

CAPIT AL COSTS 
ASSAY AND METALLURGICAL LABORATORY 

CAPITAL COSTS 16375 
CRUSHII\G--2 SHIFTS/ DAY INCLU DING flAINTENANCE 

~m~AL COSTS 265200 
AGGLOME 

OPERATING COSTS (SEE SHEET #7) 2 X 4576 
1 AGGLOMERATOR OPERATOR [3RD SHFT B.OO/HOUR X 173 .20 HRS .fMO. 
1 AGGLOMERATOR HELPER (3RO SHFT 6.4O/ HOUR X 173 .20 IiRS.lMO. 
1 LOA DER OPERATOR [ 3RD SHFT 11 .53/ HOUR X 173 .2 0 HRS.lMO. 

CRUSHING LOW GRADE--2 SH I FTS/ OAY INCLUDING IoIAINTENANCE 
CAPIT AL COSTS 60000 

LEACH PAD & PRECIPITATION PLANT DPERATION 
CAPIT AL COSTS 941500 

PRECIPIT~l~If~[PtO~~§LTING & REFINING 72450 
CONSTRUCTIOtI 

CAPIT AL COSTS 2053 00 

1852825 

INCOflE LESS EXPENSES 

"'0 
Cl 
to 
ro 
.... 
" co 

0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 
574130 574130 574130 574130 574130 574130 574130 574130 574130 574130 574130 574130 6889559 51.58 
539029 530029 53 oo2~ 53OO2B 53OO2B 53 002~ 53 902~ 53902B 53902B 539028 539028 530028 6468336 48.42 

0 0 0 0 0.00 
0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 

----- ------ ----- ----- ----- ----- ------ ------ ------ ------ -------
1113158 1113158 1113158 1113158 1113158 1113158 1113158 111315B 111315B 111315B 1113158 1113158 13357895 100.00 

4933 4933 4933 4933 4933 4933 4933 4933 4933 4933 4933 4933 5!l1 00 0.44 

17981 17981 17981 17981 17981 17981 179e1 17981 17981 17981 17981 17 981 215772 1 . 62 

46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 557304 4.17 

93808 93808 93808 93808 93808 93808 93808 93808 93008 93808 93808 93808 1125600 8.43 

459613 45 9613 459613 459613 459613 450013 459613 459613 45 $13 45$13 450013 45$13 5515356 41 .31 

8664 8864 8864 8864 8864 886 4 8864 8864 686 4 SB64 6864 8864 106368 O.BO 

76679 76679 7667 9 76679 76679 76679 7667S 76679 76679 76678 76679 76679 fl?0148 6.BS 

e152 9152 9152 9152 9152 9152 9152 9152 9152 9152 9152 9152 109824 0.82 
1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 0.14 
1108 1106 1106 1108 1108 110B 1106 ,106 1108 110B 1108 1108 13302 0.10 
1997 1997 1 997 1997 1997 1997 1997 1997 1997 1997 1997 1997 23004 0.1 E 

15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 15171 182052 1 .36 

342214 342214 342214 342214 342214 342214 342214 342214 342214 342214 ~42214 342214 4106563 30.76 

16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 1 fl?204 1 .4<: 

17108 i 7108 17108 17108 1710e 171 DB 171C8 171 De 17108 171 DB 1710B 1710B 205296 1.54 

--- - - -- ----- ----- ----- ----- ------- -----
11 12639 111:::639 111:::639 111:::639 111:::639 111:::639 111:::639 111:::639 111:::639 1112639 1112639 1112639 13351667 100.00 

=======: ~~=~==== ::====== ~======= ====~= :~===== ======== ~~===== ======== ==~===== ====~== ======== ======== ======~= 
51 S 519 519 519 519 519 519 51 9 519 519 519 519 6228 



t8~tT2~to~LX~B ~~~SESNC. CASH FLOW PROJECTIONS 
SCENARIO 1. B. 7. (LOW GRADE AU @ -0- OZ .IT ON ) 
OCTOBER 16. 1 9ffi 

HIGH MINING PRODUCTION IN TONS PER SHIFT 
GRADE: PRODUCTION SHIFTS PER t-llNTH 

LOW 
GRADE: 

CONTAINED TROY OU NCES OF SILVE R PER TON 
CONTAINED TROY OU NCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (90%) 
RECOVERED TROY DUNCES OF GOLD (90%) 

MINING PRO[)JCTI Otl IN TONS PER SHIFT 
PRODUCTION SHIFTS PER t-llNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SI LVER (60%) 
RECOVERED TROY OUNCES OF GOLD (70%) 

800 
21.7 

5 
.017 

.8 69440 

.9 265.608 

7200 
21.7 

1.644 
o 

.6 154115.1 

. 7 0 

SCENARIO 1. I 
LOW G RADEAU Q 
- 0- OZ./TON 

RECOVERE D TROY OUNCES OF SILVER 223555 

~~~~~~~~~.I~~~*~~~~~~.~~.~~~~ .. *.~.* ••••• ** •••• ***.*.**** ••• ***~ ••••••• * •••••• ~~.*.* ••• * •••••• * •••• **.* •••••••••••• ~~~$* ••••••• * •••••••• * ••••••••••••• * .... * •••• *.**.* ••• * •• ~ •• * ••••••• * •••••••••••••• 
CAPITAL 1-(INTH t-llNTH t-llNTH t-llNTH 1-(INTH t-llNTH I-DNTH t-llNTH ftJNTH 1-(INTH t-llNTH t-llNTH TOTAL CATEGORY 

COSTS #1 i2 #3 i4 ~ 5 #6 #7 #8 1 9 110 111 #12 YEAR :t •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••• •••••••••••••••••••••• • ** •••••• *~* •••••••••• * •••••• * ••••••••••• * •• *~ •••• * ••• •••••••••••••••••••••••••••••••••••• 
!NCOME-'. 

INVESTOR CAPITAL 
SILVER SALES @ 56.00/OZ. 6.00 
GOLD SALES Q 5300 .00/0Z . 300.00 
DRI LL RIG 
LOADER 

EXPENSES: 
=== 

ADMINISTRATION GENERAL 
CAPIT AL COSTS 40000 

ADMINISTRATION PERSONNEL 
CAPItAL COSTS 1 0000 

GEOLOGY/ORE ONTROL/ENGINEERING 
CAPIT AL COSTS 143000 

MINING (HIGH GRADE 800 TPO-1 SHIFT/ DAY-5 DAYS/WEEK 
CAPIT AL COSTS 99000 

MINING LOW GRADE & WASTE 8Y CONTRACTOR 
CAPIT AL COSTS 0 

AS SAY AND METALLURGICAL LABORATORY 
CAPIT AL COSTS 16375 

CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE 
CAPIT AL COSTS 265200 

AGG LOMERATOR 
OPERATING COSTS (SEE SHEET 17) 2 X 457 6 
1 AGGLOMERATOR OPERATOR (3RD SHFT 8 .93/ HOUR X 173.20 HRS .IMO. 
1 AGGLOMERATOR HELPER pRO SHFT 6.40/HOUR X 173 .20 HRS ./'~O . 
1 LOADER OPERATOR 3F.D SHFT 11 .53/liOUR X 173.20 HRS.lMO. 

CRUSHING LOW GRADE-2 SHiFTS/ CAY I NCLUDI NG MAINT EN ANCE 
CAPIT AL COSTS 60000 

LEACH PAO & PRECIPITATlCtl ?LAt.T OPERATION 
CApn AL COSTS 9415 00 

PRECIPIT~r~I~~[Pto~~LTING & REFINING 72450 
CONSTRU CT ION 

CAPIT AL CQS,~ 20f13 00 

1852825 

INCOflE LESS E>:PI"~SES 

iJ 
ID 
to 
CD 

..... 
" CD 

0 
1341331 

79682 
0 
0 

14.e1013 

4933 

17981 

40442 

93608 

459613 

8864 

76679 

9152 
1552 
1108 
1997 

1517 1 

342214 

16017 

17108 

11126 39 

308374 

0 0 0 0 
1341331 1341331 1341331 1341331 

79682 79382 79682 79382 
0 0 0 0 
0 0 a 0 

1421013 14.e1013 14.e1013 1421013 

4933 4933 4933 4933 

17981 17981 17981 17981 

4044.e 46442 4644.e 40442 

93808 93908 93608 93908 

45 9613 459613 459613 459613 

8864 8864 8864 8864 

76E79 76679 76679 76679 

9152 9152 9152 9152 
1552 1552 1552 1552 
1108 1108 1108 1108 
1997 1 997 1 997 1997 

15171 15171 15171 15171 

342214 342214 34221l 342214 

1601 7 16017 16017 1601 7 

17108 17108 1710f< 17108 
_____ . __ __ 0 _ _ -

1 '1 1263 0 1112539 1112639 1112539 

3083 74 308374 308374 308374 

0 0 0 0 0 0 0 0 0.00 
1341331 1341331 1341331 1341331 1341331 1341331 1341331 160ffi970 94.39 

7 ffi 82 79382 79382 79682 79682 79682 79682 956189 5.61 
0 0 0 0 0 0 0 0 0 . 00 
0 0 0 0 0 0 0 0 0.00 

~421013 1421013 1421013 1421013 14.e1013 1421013 1421013 17052159 100 . 00 

4933 4933 4933 4933 4933 4933 4933 591 93 0.44 

17981 17981 17981 17981 17981 17981 17981 215772 1.62 

40442 4044.e 40442 40442 46442 40442 40442 557304 4.17 

93008 93808 93808 93808 93608 93908 93808 11256 96 8.43 

45 9613 459613 45 9613 45961 3 45 9613 45 9613 45 9313 5515356 41 .31 

6864 806 4 8864 8864 8864 8864 8864 106368 0.80 

76679 7667 9 76679 76G/S 76679 7667 9 7667 9 ~014B 6.89 

9152 9152 9152 91 52 9152 9152 9152 109824 0.82 
1552 1552 1552 1552 1552 1552 1552 18622 0.14 
11 06 1108 1108 1108 1108 1108 1106 13302 0.10 
1 997 1 9~q 1997 1997 1997 1997 1997 23964 0.18 

15171 15171 15171 1517 1 15171 15171 151 71 162052 1 .36 

34221 4 342214 342214 342214 342214 34.e214 342214 4106563 30.76 

16017 16017 16017 1 E017 16017 16017 16017 1 ~204 1.44 

17108 17108 17108 17108 17108 17108 17108 205286 1.54 

111 2539 ,, 12539 111253 9 111253 9 11 12639 111 2635 111263913351E67 1 DO .00 
~~====== ~ ~~~~==~ ======== ----.--- ======== 

308374 208374 308374 308374 308374 30837 4 308374 37004~ 



fg~[T~f:o~LX~~ ~~~~SE§NC. CASH FLOW PROJECTIONS 
SCENARIO I.8.7!Cl II.A.5. & I.8.B. (NO GOLD, HIGH GRADE AG @ 2.5 -OZ./TON, & LOW GRADE SILVER ~ 1.644 OllTON) 
OCTOBER 16, 1 91:0 

HIGH 
GRADE: 

LOW 
GRADE: 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCT ION SH I FTS PER fONTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (80%) 
RECOVERED TROY OUNCES OF GOLD (90%) 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCTION SHIFTS PER f()NTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLO PER TON 
RECOVERED TROY OUNCES OF SILVER (60%) 
RECOVERED TROY OUNCES OF GOLD (70%) 

.B 

.9 

BOO 
21 .7 
2.5 

o 
34720 

o 
7200 
21.7 

1.644 
o 

.6 154115.1 

.7 0 

RECOVERED TROY OUNCES OF SILVER 1 BB£tl5 
RECOVERED TROY OUNCES OF GOLD 0 

SCENARIO ItBA7$. 
La.a. 

- 0- GOLOITON 
HIGH GRADE AG 
~ 2.5 OZ .lTON 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• c •••••••••••••• ~ •••••••••••••••••••••••••••••••••••• ~Oq •••••••••••• o ••••• o ••••••••••••• ~ ••••••• o •••••••••••••••••••••••••••••••••••• 
CAPn AL fllNTH fllNTH fllNTH f()NTH fllNTH flJlHlt flJlHH fllNTH flltHH MONTH fllNTH MONTH TOTAL CATEGORY 

COSTS #1 '2 #3 #4 ~5 #6 #7 IB #9 no #11 #12 YEAR % •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• *~ •• O ••• oo •••• •••••••••••••••••••••••••••••••••••• 

INCOH:: : 

INVESTOR CAPITAL 
SILVER SALES Q S6.00/OZ. 
GOLD SALES Q S3DO.OD/OZ. 
DRILL RIG 
LOADER 

EXPENSES: 
=== . 

ADMINISTRATION GENERAL 

6.00 
300.00 

CAPITAL COSTS 
AOM INISTPATION PERSONNEL 

CAPITAL COSTS 
GEOLOGY/ORE CONTROL/ENGI NEERING 

CAPITAL COSTS 
MINING (HIGH GRADE BOO TPD-1 SHIFT/DAY-5 DAYS/WEEK 

CAPITAL COSTS 
MINING LOW GRADE & WASTE BY CONTRACTOR 

CAPn AL COSTS 
ASSAY AND METALLURGICAL LABORATORY 

CAPITAL COSTS 
CRUSHING-2 SHIFTS/DAY INCLUDING t1AINTENANCE 

CApn AL COSTS 
AGGLOMERATOR 

OPERATING COSTS (SEE SHEET t7) 2 x 
1 AGGLOMERATOR OPERATOR (3RD SHFT B.96/HOUR X 
1 AGGLOMERATOR HELPER !3RD SHFT 6.40/ HOUR X 
1 LOADER OPERATOR 3RO SHFT 11 .53/HOUR X 

CRUSHING LOW GRADE-2 SHIFTS/DAY INCLUDING t"AINTENANC~ 
CAPn AL COSTS 

LEACH PAD Ii. PRECIPITATION PLANT OPERATION 
CAPn AL COSTS 

PRECIPIT~I~I~~tPto~~LTING & REFINING 

CO llSTRUCTlON 
CApn AL COST~ 

4575 

400DD 

10000 

143000 

99000 

o 
16375 

265200 

173.20 HRS.lMO. 
173.20 HRS . / flO. 
173 _2 0 HRS. / MO. 

60000 

341500 

72450 

205300 

o 
1133011 

o o 
o 

o 
1133011 

o 
o 
o 

o 
1133011 

o 
o 
o 

o 
113301a 

o 
o 

o 
1133013 

o 
o 

o 
1133013 

g 

o 
113301d 

o 
o 

o 
1133018 

o 
o 

o 
1133010 

o 
o 

o 
1133011 

o 
o 
o 

o 
1133011 

o 
o 
o 

o 
1133011 

o 
o 
o 

o 
13596130 

o 
o 
o 

0.00 
1 DO .00 

0.00 
0.00 
0.00 

1133011 1133011 1133011 1133011 1133011 1133011 1133011 11 33011 1133011 11~~011 1133011 1133011 135$130 100.00 

4933 

17981 

46442 

93808 

459613 

B864 

76675 

9152 
1552 
1106 
1 997 

15171 

350961 

16017 

171 0B 

4933 

17981 

46442 

9380B 

45 9613 

8864 

76679 

9152 
1552 
110G 
1997 

15171 

350961 

16017 

17108 

4933 

17981 

46442 

9380B 

459613 

B864 

76675 

9152 
1552 
1106 
1 997 

15171 

350961 

16017 

171GB 

4933 

17981 

46442 

9380B 

459613 

B864 

76675 

9152 
1552 
1106 
1997 

15171 

350961 

16017 

17108 

4933 

17981 

46442 

93808 

459613 

6864 

76679 

9152 
1552 
1106 
1957 

15171 

350561 

16017 

17108 

4933 

17981 

46442 

93BJ8 

45 9613-

8864-

76679 

9152 
1552 
11 DB 
1997 

15171 

_,5096i 

16017 

',71C8 

4933 

17981 

46442 

9380B 

459613 

B864 

76679 

9152 
1552 
1106 
1997 

15171 

350961 

16017 

171 CB 

4!133 

17981 

46442 

93BJB 

459513 

8004 

76679 

9152 
1552 
1108 
1997 

15171 

350961 

16017 

171C8 

4933 

17981 

46442 

93008 

459613 

6864 

76E7S 

9152 
1552 
1106 
1997 

15_171 

350961 

16017 

17 1 08 

4533 

17981 

45442 

9380B 

459613 

8864 

76675 

9152 
1552 
1108 
1 597 

15171 

350561 

16017 

17108 

4933 

17981 

46442 

93 BOB 

459613 

8B64 

76679 

9152 
1552 
1106 
1957 

15171 

350861 

16017 

1710B 

4933 

17981 

46442 

591 96 

215772 

557304 

93808 11 256 96 

459613 

8B64 

76679 

9152 
1552 
110B 
1957 

-15171 

350561 

16017 

171 DB 

5515356 

106368 

~014B 

109824 
18622 
13302 
23964 

182052 

4211538 

1 ~204 

205296 

0.44 

1 .60 

4.14 

B.37 

40 .99 

0.7 S 

6.B4 

0.B2 
0.14 
0.10 
0.16 
1.35 

31.30 

1.43 

1.53 

1852825 11213B7 1121387 1121387 1121387 1121~B7 1121287 1 1213B7 1121367 1121287 1121387 -1121367 11213B7 13456642 100.00 

"U 
Cl 

(C 
(1) 

-" 
CD a 

INCOI-IE LESS EXPEI~SES 11624 11624 11624 11624 11624 1 ~62~ 11624 11624 11624 11624 11624 11624 13948B 



t8~tT~~to~~LX~~ ~~~~SESNC. CASH FLOW PROJECTIONS 
SCENARIO IV.A.1. [AG TO $5.50/0Z.J 
OCTOBER 16. 1985 

HIGH MINING PRODUCTION IN TONS PER SHIFT 
GRADE: PRODUCTION SHIFTS PER MONTH 

LOW 
GRADE: 

CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER [8O%J 
RECOVERED TROY OUNCES OF GOLD [9O%J 

MINING PRODUCTION IN TONS PER SHIFT 1FT 
PRODUCTION SHIFTS PER MONTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY DUNCES OF SILVER [6D%J 
RECOVERED TROY DUNCES OF GOLD [ 70%J 

800 
21.7 

5 
.017 

.8 69440 

.9 265.608 

7200 
21 .7 

1.644 
.01 4 

.6 154115.1 

.71531.152 

SCENARIO IV.~.1. 
AG TO .5.50/UL. 

RECOVERED TROY OUNCES OF SILVER 223555 
RECOV ERED TROY OUNCES OF GOLD 1797 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••• $ •• ~ ••••••••••••••••••••••••••••••••••••••• •• •• •••••••••••••••••••••••••••••••• 

CAPITAL MONTH MONTH MONTH MONTH MONTH f.'()NTH MONTH MONTH MONTH MONTH MONTH t-()NTH TOTAL CATEGORY 
COSTS .1 #2 ;13 i4 #5 #6 #7 #8 #9 #10 #11 .12 YEAR % •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••• * •••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••• 

INCOI-'E: 

INVESTOR CAPITAL 
SILVER SALES II 5 .50/0l . 
GOLD SALES II $300 .00/0Z . 
DRI LL RIG 
LOADER 

EXPENSES: 

ADMINISTRATION GENERAL 
. CAPIT AL COSTS 

ADMIN ISTRATION PERSONNEL 

5.50 
300.00 

CAPIT AL COSTS 
GEOLOGY/ORE CDNTROUEtiGINEERING 

CAPITAL COSTS 
MINING [HIGH GRADE 800 TPo-1 SHIFT/DAY-5 DAYSI~~EK 

CAPITAL COSTS 
MINING LOW GRADE & WASTE 8Y CONTRACTOR 

CAPIT AL COSTS 
ASSAY ANO METALLURGICAL LABORATORY 

CAPIT AL COSTS 
CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANCE 

CAPIT AL COSTS 

Ag~~~~~~O~OSTS [SEE SHEET; -1-J 2 X 
1 AGGLOMERATOR OPERATOR [3RO SHFT 8.$/HOUR X 
1 AGGLOMERATOR HELPER [3RD SHFT 6.4O/HOU R X 
1 LOADER OPERATOR (3RO SHFT 11 .53/HOU R X 

CRUSH ING LOW GRADE-2 SHIFTS/ DAY INCLUOING MAINiENANCE 
CAPITAL COSTS 

LEACH PAD & PRECIPITATION PLANT OPERATION 
CAPITAL COSTS 

PRECIPIT~~I~~tPtO~~§LTING & REFINING 

CONSTRUCTION 
CAPIT AL COSTS 

4576 

40000 

10000 

143000 

99)00 

o 
16375 

265200 

173.20 HRS./MO . 
173. 20 HRS./MO. 
173.20 HRS./MO. 

60000 

341500 

72450 

205300 

o 
1229553 

539)28 
o 
o 

o 
1229553 

539)28 
o 
o 

o 
1229553 
539028 

o 
o 

o 
1228553 

539)28 
o 
o 

o 
1229553 

539028 
o 
o 

o 
1229553 

539028 
o 
o 

o 
1229553 

53 9028 
o 
o 

o 
1229553 

539)28 
o 
o 

o 
1229553 
539028 

o 
o 

o 
1229553 

539)28 
o 
o 

o 
1228553 
539)28 

o 
o 

o 
1229553 
539)28 

o 
o 

o 
14754639 

646B336 
o 
o 

176!l561 1768581 1768561 1768581 1768581 1768581 1768581 1768581 1768581 1768581 1768581 1768581 21222975 

4Sl3 

17981 

464L.2 

Sl006 

459513 

8BE4 

76678 

9'152 
1552 
1106 
19S' 

15171 

3548t.~ 

16017 

171 C8 

4933 

17981 

46442 

9300B 

459513 

8864 

76679 

9152 
1552 
1108 
1957 

15171 

354842 

16017 

17108 

4933 

17981 

46442 

!D808 

459513 

8864 

76679 

9152 
1552 
1106 
1957 

15171 

354842 

16017 

17108 

----- -----

4933 

17981 

46442 

!D808 

459513 

8864 

76679 

9152 
1552 
1108 
1957 

15171 

354842 

16017 

17106 

4!J33 

17981 

46442 

!DIllB 

459513 

8864 

76679 

9152 
1552 
110B 
1957 

I 

15171 

354842 

16017 

1710B 

4!J33 

17981 

40442 

9380B 

il59513 

8864 

76679 

9152 
1552 
11 DB 
1997 

15171 

3b 4842 

16017 

17108 

4!J33 

17981 

46442 

93808 

459513 

8864 

76675 

9152 
1552 
1108 
1957 

15171 

354842 

16017 

17108 

4m3 

179B1 

46442 

93008 

459513 

8864 

76679 

9152 
1552 
1106 
1557 

15171 

354842 

16D17 

17108 

4933 

17981 

46442 

93808 

459513 

8864 

76679 

9152 
1552 
1108 
1957 

15171 

354842 

16017 

17108 

4933 

17981 

46442 

93808 

45 9513 

8864 

76679 

9152 
1552 
11 DB 
1957 

15171 

354842 

16017 

',7108 

4933 

17 981 

46442 

93808 

459513 

8864 

76679 

9152 
1552 
1108 
1957 

15171 

354842 

16017 

17108 

4933 59195 

17981 215772 

46442 557304 

!D808 1125695 

45 9513 

8864 

76679 

9152 
1552 
1108 
1957 

15171 

354842 

~8017 

17108 

5515356 

108368 

!E0148 

105824 
18622 
13302 
23$4 

182052 

4258109 

1 !E204 

205296 

1952825 11 2526E 1125268 1125268 1125268 1125268 1125268 1125268 1125268 1125268 1125268 1125268 112520813503213 

"'C 
C) 
(C 
CD 

..... 
OJ ..... 

INCOI'f LESS EXPEf;SES 643314 643314 643314 643314 643314 G43314 643314 643314 643314 643314 643314 643314 7719752 

0.00 
69.52 
30.48 

0.00 
0.00 

100.00 

0.44 

1.60 

4.13 

8.34 

40 .84 

0.79 

6.81 

0.81 
0.14 
0.10 
0.18 
1.35 

31.53 

1.42 

1.5 2 

100 .00 



tg~[T~~~O~LX~§ M~~~SE~NC. CASH FLOW PROJECTIONS 

SCENARIO IV.A,.!, TAG TO 54.00/ 0l .) 
OCTOBER 16. 1".., 

HIGH MINING PROCUCTION IN TONS PER SHIFT 
GRADE: PRODUCTION SHIFTS PER fONTH 

CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (80%) 
RECOVERED TROY DUNCES OF GOLD (90%) 

800 
21 .7 

5 
.017 

.8 69440 

.9 265.608 

LOW MINING PRODUCTION IN TONS PER SHIFT 7200 
GRADE: PRODUCTION SHIFTS PER !-CNTH 21 .7 

CONTAINED TROY OUNCES OF SILVER PER TON 1.644 
CONTAINED TROY DUNCES OF GOLD PER TON .014 
RECOVERED TROY OUNCES OF SILVER (60%) .6154115.1 
RECOVERED TROY OUNCES OF GOLD 170%) .7 1531.152 

RECOVERE D TROY OUNCES OF SILVER 223555 
RECOVERED TROY OUNCES OF GOLD 1797 

SCENAR IO IV.A~. 
AG TO 54.00/02. 

•••••••••••••••••••••••••••••• ~~***.* ••••••••••••••••• * ••••• ~.~ ••••••••••••••••••••••••••••••••••••• **.~.o •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••••••••••••••••• 

CAPITAL !-CNTH fONTH I-'ONTH fONTH' I-'ONTH fONTH mNTH fONTH I-'OrnH I{)NTH I-'ONTH r-t:lNTH TOTAL CATEGORY 
COSTS 11 i'2 #3 #4 #5 #6 #7 #8 ;;9 :10 #1 1 #12 YEAR % 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00 ••••••••••••••••••••••••••••••••••••••••••••••••••• ( •••••••••••••••••••••••••••••••••••••••••••• 

INCOt'E : 

INVESTOR CAPITAL 

~Or~E~Ar~~ ~3~8:e8f~: 
DRILL RIG 
LOADER 

EXPENSES: 

ADMINISTRATION GENERAL 
CAPIT AL COSTS 

ADMINISTRATION PERSONNEL 

308 :BB 

CAPIT AL COSTS 
GEOLOGY/ORE CONTROL/ENGINEERING 

CApn AL COSTS 
MINING (HIGH GRADE BOO TPD-1 SHIFT/DAY-5 DAYS/WEEK 

CAP IT AL COSTS 
MINING LOW GRADE & WASTE BY CONTRACTOR 

CAPITAL COSTS 
ASSAY AND METALLURGICAL LABORATORY 

CAPll AL COSTS 
CRUSHING-2 SHIFTS/DAY INCLUOING f:AItHENANCE 

CAPITAL COSTS 
AGGLOMERATOR 

OPERATING COSTS (SEE SHEET n) 2 X 
1 AGGLOMERATOR OPERATOR !3RO SHFT B . 96/HOUR X 
1 AGGLOMERATOR HELPER 3RO SHFT 6.4D/ HOUR X 
1 LOADER OPERATOR 3RD SHFT 11.53/HOUR X 

CRUSHING LOW GRAOE-2 SHIFTS/DAY INCLUOIlm ~IAINTENANCE 
CAPn A L COSTS 

LEACH PAD & PRECIPITATION PLANT OPERATION 
CApn AL COSTS 

PRECIPIT~r~I~~tPco~~LTING & REFINING 

CONSTRUCT ION 
CAPlT AL COSTS 

4576 

4D000 

10000 

143000 

99000 

o 
16375 

265200 

173.20 HRS . /MO . 
173 . 20 HRS ./MO. 
173 .20 HRS./MO. 

60000 

941500 

72450 

205300 

185282~ 

INCiJflE LESS EXPENSES 

iJ 
OJ 

(Q 
III 

~ 

OJ 
I\) 

o 
~ 

o 
o 

o 
~~ 

o 
o 

o 
~~~ 

o 
o 

o 
~*i~ 

° ° 

o 
B:Il~~ 

o 
o 

o 
~~~a 

o 
o 

o 
grm~a 

o 
o 

o 
g~~a 

o 
o 

o 
gfM~a 

o 
° 

o 
894221 
539J28 

o 

° 

o 
B94221 
53902B 

o 
o 

o 
B94221 
539J2B 

o 
o 

o 
10730647 

6466336 
o 
o 

0.00 
62.39 
37.61 
0. 00 
0.00 

1433249 1433249 1433249 1433249 1433249 1433249 1433249 1433249 1433249 1433249 1433249 1433249 171 9B983 100 .00 

4Sl3 

17981 

46442 

9380B 

45$13 

8864 

76679 

8152 
1552 
110B 
1997 

15171 

354842 

16017 

17100 

4Sl3 

17981 

46442 

9380B 

45 $13 

8864 

76679 

8152 
1552 
1108 
1957 

15171 

354842 

16017 

17108 

4933 

17981 

46442 

93808 

459613 

88E 4 

76679 

9152 
1552 
1108 
1997 

1517 1 

354842 

16017 

17108 

11;:5268 1125268 1125268 

307981 307981 307981 

4S33 

17981 

46442 

93808 

459613 

6864 

76679 

8152 
1552 
1108 
1957 

15171 

35484::' 

1601 ? 

171CE 

4S33 

17 981 

46442 

93808 

'45$ 13 

8e64 

7667 9 

9152 
1552 
1106 
1957 

15171 

:;54842 

1601 7 

171G8 

4S33 

17981 

46442 

93808 

45$13 

28E4 

'1 6679 

9152 
1552 
1108 
1997 

15171 

J54842 

- 6017 

171 C8 

4933 

17981 

46442 

9380B 

459613 

8864 

76679 

9152 
1552 
1108 
1897 

15171 

354842 

16017 

17108 

112525 l! 1125266 1125268 1 1 ~5C13!l 

307~81 30798': ,07981 307581 

4S33 

17981 

46442 

93808 

45 $13 

88E4 

76679 

8152 
1552 
1108 
1997 

15171 

354842 

16017 

17108 

4 S33 

17981 

46442 

93808 

459613 

8864 

76679 

9152 
1552 
1108 
1997 

15171 

354842 

16017 

17108 

4S33 

17981 

4644;: 

Sl808 

45$13 

8864 

7667 S 

S152 
1552 
1108 
1997 

1517 1 

354642 

16017 

17108 

4933 

17981 

46442 

93808 

459613 

8864 

76679 

9152 
1552 
1108 
1997 

15171 

354842 

16017 

17108 

4933 

17981 

46442 

93808 

45$13 

6864 

76679 

S152 
1552 
1108 
1997 

15171 

354842 

1601 7 

17108 

5S1 96 

215772 

557304 

1125696 

5515356 

106368 

fQ0146 

109824 
18622 
13302 
23954 

182052 

4258109 

1 fQ204 

205296 

1125268 1125266 1125266 1125266 1125269 13503213 

207 081 = =30;~a; 307001 "=307881 307981 =3695770 

0.44 

1.6G 

4.13 

8.34 

40 .84 

0 . 75 

6.61 

0.81 
0.14 
0.10 
0.16 
1.35 

31.53 

1.42 

1.52 

100.00 



+8~r~~~Lx~~ ~~~~SE~NC. CASH FLOW PROJECTIONS: 
SCENARIO IV.A.6. (AG TO S3.00/OZ.1 . 
OCT08ER 16. 1 985 

HIGH 
GRADE: 

LOW 
GRADE : 

f1INING PROlXJCTION IN TONS PER SHIFT 
PROlXJCTION SHIFTS PER fllNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (80%) 
RECOVERED TROY OUNCES OF GOLD (90% 1 

MINING PRODUCTION IN TONS PER SHIFT 
PROlXJCTION SHIFTS PER MONTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (60%) 
RECOVERED TROY OUNCES OF GOLD (70%1 

BOO 
21.7 

5 
.017 

.8 69440 

.9 265.608 

7200 
21.7 

1.644 
.014 

.6 154115.1 

.7 1531.152 

RECOVERED TROY OUNCES OF SILVER 223555 
RECOVERED TROY OUNCES OF GOLD 1797 

SCENARIO IV.~~6. 
AG TO $3 .00/U4. 

**** •••••••••••••••••••••••••• $ ••••••••••••••••••••••• • * •• * ••• • ~.*~ ••••••••••••••• * •••••••••••••••• O.*t ••••••••••••••••••••••••• 0$ •••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••• 
CAPITAL KlNTH KlNTH KlNTH KlNTH HJNTH KltHH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH TOTAL CATEGORY 

•••••• * •••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••• ~ •••• ¥~jl~ ••••••• ll ••• * ••• f~ ••••••• f~ •• o •••• f~ ••••••• f~ ••••••• i~.~* •••• ~~ ••••••• !~ ....... I~ •••••• !l~ •..... !;l •••••• ! l~ ••••• ~~~~ •••••••• : 
INCOME : 

INVESTOR CAPITAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 
SILVER SALES Q $3.00/OZ. 3.00 670665 670665 670665 670665 670665 670665 670665 670665 670665 670665 670665 670665 80479ffi 55.44 
GOLD SALES @ S300.00/0Z. 300 .00 530028 539)28 539)28 539028 539028 530028 539028 530028 530028 539028 539028 530028 6468336 44.56 
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 a 0 0.00 --- --- ---- ----

12096 93 1209693 1209693 12096 93 1209693 1209693 
EXPENSES: 

1209693 1209693 1209693 12096 93 1209693 1209693 14516321 100.00 

=== 
ADMINISTRATION GENERAL 4933 4933 4933 4933 4933 4933 4933 4933 4933 4933 4933 4933 591 96 0.44 

CAPITAL COSTS l>D OOO 
ADMINISTRATION PERSONNEL 17981 17981 17981 17981 17981 17981 

CAPIT AL COSTS ~ 0000 
17981 17981 17981 17981 17981 17981 215772 1.60 

GEOLOGY/ ORE CONTROL/ENG INEERING 46442 46442 46442 46442 46442 46442 
CAPIT AL COSTS 143000 

46442 46442 46442 46442 46442 46442 557304 4.13 

MINING (HIGH GRADE BOO TPD-1 SHIFT/oAY-5 DAYS/WEEK 93808 93808 93808 93808 93808 93808 93808 93808 93808 93808 9380B 93808 1125696 8.34 
CAPITAL COSTS 99000 

lUNING LOW GRADE & WASTE 8Y CONTRACTOR 459613 45 9613 45$13 45 9613 459613 45$13 459613 45$13 459613 45$13 45$13 459613 5515356 40 .84 
CAPIT AL COSTS 0 

ASSAY AND METALLURGICAL LABORATORY B864 8864 8864 8864 B864 BB64 
CAPIT AL COSTS 16375 

8864 8864 6864 8864 8864 8864 106368 0.75 

CRUSHING-2 SHIFTS/DAY INCLUDI NG ~lAINTEtiANCE 7667 9 76679 76679 76679 76679 76679 76679 76679 76679 7667 S 76679 76678 920146 6.81 
CAPITAL COSTS 265200 

AGGLO~'ERATOR 
DPERATING COSTS (SEE SHEET 1'71 2 x 4576 9152 9152 9152 9152 9152 9152 9152 S152 9152 9152 9152 9152 105824 0.81 
1 AGGLOMERATDR OPERATOR (3RD SHFT B.96/ HOUR X 173.20 HRS ./MD. 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 0.14 
1 A8GLOMERAT~ HELPER 13RD SHFT 6.40/ HOUR X 173 .20 HRS .I~\O . 1108 11 06 1108 1108 1108 1106 1106 1106 1106 1106 1106 11DR 13302 0.10 
1 LADER OPE TOR 3Ro SHFT 11 .53/ HOUR X 173.20 f'R S'/MO. 1997 1 957 1957 1957 1957 1957 1997 1957 1957 1997 1997 1997 23964 0.16 

CRUSHING LOW GRAD~2 SHIFTS/ DAY INCLUDING ,lAINTENANCE , 5171 15171 15171 15171 15171 15171 15171 15171 1517 1 1517 ; 1517 1 15171 182052 1.35 
CAPIT AL COSTS 60000 

LEACH PAD & PRECIPITATION PLANT OPERATION 354B42 354842 354842 354842 354842 354842 354842 354842 354842 354842 35 4842 354642 4258109 31.53 
CAPITAL CO~TS 941 500 

PRECIPITATE PREP
t 

MELTING & RE FINING 16017 16017 16017 16017 16017 1601 7 16017 16017 16017 16017 16017 16017 192204 1.42 
CAPIT AL OSTS 72450 

CONSTRUCTION 1710B 17106 17108 17108 17108 17108 17108 17108 17108 ·1 7108 17 108 1710a 205296 1.52 
CAPIT AL COSTS 20c.:;OO 

- ------ ----- ---- --- --- - - --- ----
1852825 11 ::526 e 112526e 112525 e 1 125268 112525 6 112526 8 1125268 112526 8 112526 e 11 2526 e 11:::5268 ',12526 E' 13503213 1Co.CO ===:::.= === =;;6~426 ~==6~426 ~=~8~426 ===84426 ==84423 =;=8~~23 ~;;84426 ---- -- -- ====::::-=-: 

WCOMf LESS EXP~"SE,; B4425 84425 84426 64426 84 425 1013108 

"0 
OJ 
to 
(!) 

..... 
OJ 
W 



ig~ET~~~oMLX~~ M~~~SE§NC. CA SH FLo\~ PROJECTIONS 

SCENARIO IV.A.7. TAG TO S2.6310Z.'} 
OCTOBER 16,1985 

HIGH 
GRADE: 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCTION SHIFTS PER f~NTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OU NCES OF SI LVER (Bo%) 
RECOVERED TROY OUNCES OF GOLD (90%) 

BOO 
21.7 

5 
.017 

.B 69440 

.9 265.60B 

LOW MINING PRODUCTION IN TONS PER SHIFT 7200 
GRAOE: PRODUCTION SHIFTS PER /'ONTH 21 .7 

CONTAINED TROY OUNCES OF SILVER PER TON 1.644 
CONTAINEO TROY OUNCES OF GOLD PER TON .014 
RECOVERED TROY OUNCES OF SILVER (60%) .6 154115.1 
RECOVEREO TROY OUNCES OF GOLD (70%) .71531.152 

RECOVERED TROY OUNCES OF SILVER 223555 
RECOVERED TROY OUNCES OF GOLD 17 97 

SCENARIO IV. A. 7. 
AG TO 52 .631DZ. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••• ~.o ....••••....•••.•.•....•••••••••••••...... 
CAPITAL fllNTH fllNTH I1JNTH fmHH ~{)NTH I1JNTH I1JNTH MJtITH I1JNTH MJNTH f~NTH f{)NTH TOTAL CATEGORY 

• •••• 00 •••••••••••••••• 00 •••••••••••••••• 000 ••••••• • •• • o.o ••• ~ oo ••• ~2~~.o •• o.o!t ••• o.oo!~ ••••• o.!~ ••••••• !: ••••••• !~ ....... :~ ...... o!~ ••••••• f~ ••••••• :~ •••• o*!l~ •••••• fll •••• *.!l~ ••• o.l~~~ •••••••• ; 
INCOHE : 

-~~~~0~A~~ItA~2.63/0Z . 
GOLO SALES Q 5300 .OO/OZ . 
DRILL RIG 
LOADER 

2.62 
300.00 

565712 
53902B 

o 
o 

56571 9 
53902B 

o 
o 

585712 
53902B 

o 
o 

56571g 
53902B 

o 
o 

56571 g 
53902S 

o 
o 

565712 
539028 

o 
o 

565712 
539028 

o 
o 

58571 g 
539028 

o 
o 

585712 
53902B 

o 
o 

o 
585714 
539028 o 

o 

o 
585714 
539028 o 

o 

o 
585714 
539028 o 

o 

o 
7028573 
6408336 o 

o 
---

0.00 
52.08 
47.92 
0.00 
0.00 

EXPENSES: 
1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742 1124742 134$909 100.00 

ADMINISTRATION GENERAL 
CAPITAL COSTS 

ADMINISTRATION PERSONNEL 
CAPITAL COSTS 

GEOLOGY/ ORE CONTROL/ENGINEERI NG 
CAPITAL COSTS 

MINING (HIGH GRADE 800 TPO-1 SHIFT/ DAY-5 DAYS/WEEK 
CAPIT AL COSTS 

MINING LOW GRADE & WASTE BY CONTRACTOR 
CAPITAL COSTS 

ASSAY AND METALLURGICAL l..AB ORAT ORY 
CAPITAL COSTS 

CRUSHI NG-2 SHIFTS/ DAY I NCLUOI NG flAI NTEtlANCE 
CAPIT AL COSTS 

AGGLOMERATOR 
OPERATING COSTS (SEE SHEET n) 2 X 
1 AGGLOHERATOR OPERATOR !3AO SHFT 8 .96/HOUR X 
1 AGGLOHERATOR HELPE R 3RO SHFT 6.40/ HOUR X 
1 LOADER OPERATOR 3RD SHFT 11 .53/ HOUR X 

CRUSHI NG LOW GRADE-2 SHIFTS/ DAY INCLUOl NG MAINTENANCE 
CAPIT AL COSTS . 

LEACH PAO & PRECIPITATIGtl PLANT [ 'PEFATION 
CAPITAL COSTS 

PRECI PIT~l~If~EP tO~~~L TltIG & RE FI NlNG 

COtl !:T f'UCTION 
CAPITft. L COSTe 

4576 

40000 

10000 

143000 

99000 

o 
16375 

265200 

173.20 HRS./MO. 
173.20 HRS ./MO . 
173 .20 HRS./MO . 

60000 

941500 

72450 

2053 0G 

4ffi3 

17961 

46442 

ffi 808 

45 961 3 

8864 

7667 9 

9152 
1552 
1108 
1 997 

1517 1 

35 4842 

16017 

171 DB 

4ffi3 

17961 

46442 

ffi808 

459613 

5864 

76679 

9152 
1552 
1106 
1997 

15171 

354[: 42 

16017 

171 cn 

4ffi3 

17 961 

46442 

ffi808 

459613 

8864 

7667 9 

9152 
1552 
1108 
1 957 

151 71 

354642 

16017 

171 0S 

4ffi3 

17961 

46442 

ffi 80B 

459613 

8864 

7667 9 

S152 
1552 
1108 
1957 

1517 1 

35 4&4;; 

16017 

171 C6 

4si3 

17961 

46442 

9380S 

459613 

8864 

7667 9 

9152 
1552 
1106 
1 997 

15171 

35 4842 

15017 

171 !lS 

4ffi3 

17 961 

46442 

ffiBOB 

459613 

8864 

76679 

S152 
1552 
110B 
1957 

151 71 

354B42 

16017 

171!l8 

4ffi3 

17 961 

46442 

9380S 

45$13 

8 1E4 

7 6679 

9152 
1552 
11 DB 
1997 

15171 

35 4842 

16017 

1710B 

4!!l3 

17 961 

46442 

ffiBOB 

459613 

8664 

76679 

S152 
1552 
110B 
1997 

15171 

354842 

16017 

1710B 

4ffi3 

17 961 

46442 

93808 

45 9613 

BlE4 

7667 S 

9152 
1552 
1108 
1997 

151 71 

35 4 842 

1601 7 

171 0' 

4ffi3 

17 961 

46442 

ffi808 

459613 

886 4 

76679 

9152 
1552 
'10C 
1997 

15171 

354842 

1601 7 

17106 

4933 

179B1 

46442 

93808 

45 9613 

8864 

76679 

9152 
1552 
1108 
1 997 

15171 

354842 

16017 

17108 

4!133 59196 

17961 215772 

46442 557304 

!l3808 1125696 

45 9613 

8864 

7667 S 

9152 
1552 
11 06 
1957 

151 71 

354842 

l E01 7 

17108 

5515356 

100368 

320 14B 

109G!4 
18622 
13302 
23$4 

182052 

4258109 

192204 

205296 

185 2825 1125258 11 2526 B ', 12526 B 112526 6 112526 6 11,,5268 112526 8 1125;£ 8 112526 8 112526 E ',1 c52G e 112526 a 1 ::'503213 

"0 
OJ 

(Q 
CD 

..... 
~ 

l NCOHE LESS EXPEtlSE S -525 -52S - 525 '-525 -525 .. 525 -525 -525 -525 -525 -~2 5 - 525 -6303 

0 .44 

1.60 

4.13 

8.34 

40 .84 

0. 79 

6. Bi 

0.81 
0.14 
0 . 10 
o .1E 
1.35 

31.53 

1.4:0 

1.52 

100.CO 



ToKBSToNE SILVER MINES~INC. CASH FLOW PROJECTIONS 

~e~~kRf~~~7B~~~ T*UE~0I~1o%Z.) 
OCTOBER 16,1985 

HIGH 
GRADE: 

LOW 
GRADE: 

MINING PRODUCTION IN TONS PER SHIFT 
PRoDUCTIOll SHIFTS PER I-1JNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY DUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (80%) 
RECOVERED TROY OUNCES OF GOLD [90%) 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCT ION SH I FTS PER MONTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER [ 60% J 
RECOVERED TROY OUNCES OF GOLD [70%) 

Eoo 
21.7 

5 
. 017 

.8 6S44O 

.9 265. 6DB 

7200 
21 .7 

'1 .644 
.014 

.6 154115.1 

.7 1531 .1 52 

~6E~Rt~0~O~:4 . 

RECoVEREO TROY OUNCES OF SILVER 223555 
RECOV ERED TROY OUNCES OF GOLO 1797 
•• ~ •••••• ~ ••• *o ••• ** •••• *** ••••• ** ••• * ••••• * •• * •••••• ** •• *.~*~ •• • *$.*.~.~ ~~~~. * .......... *C.~ •••• * •••••••••••••••••• * ••• o •••• o • • •• o.*.cc ••••••••••• ~~ ••••• ••• •• c •••••••••••••• 0 ••••••••••••••••••••••• 

CAPITAL , 'ONTH ftJNTH I-1JNTH rtJNTH mNTH l·tJNTH mNTh I-IJNTH ,-'O rnH I-IJIHH I''ONTH rtJNTH TOTAL CATEGORY 
COSTS .1 i2 #3 #4 :5 #6 #7 i8 ,9 #10 .11 #12 YEAR ::; 

••••••••••••••••• 00 •••••••••••••••••••••••••••••••••••••• o •••••• ~ ••••• ~ •• ~ •• ** •• oo* ••••••••••• o ••••• •• * •• •••••••••••••••••••••••••••••• &c •• o ••••••• o.o ••• ~ •••••••• •••••••••••••••••••••••••••••••••••• 

I NCO ... .e : 

INVESTOR CAPITAL 
SILVER SALES Q $5.00/0Z. 
GOLD SALES ~ S100 . 0D/ OZ. 
DRILL RIG 
LOAOER 

EXPENSES: 

ADMINISTRATION GEN ERAL 
CAPITA L COSTS 

ADMINISTRATION PERSONNEL 

5.00 
1 DO .00 

CAP IT AL COSTS 
GEOLOGY/ ORE CONTROL/ENG I NEERING 

MINING [R1~AT~~~S~~o TPO-1 SHIFT/DAY-5 OAYS/ ~iEEK 
CAPIT AL COSTS 

MINING LOW GRADE & WASTE BY CONTPACTOR 
CAPIT AL COSTS 

ASSAY AN D METALLURGICA L LAE ORATORY 
CAPIT AL COSTS 

CRUSHING-2 SHI FTS/ OAY INCLUDIr~G ... .AINTENANCE 
CAP IT AL COSTS 

AGGLOMERATOR 
OPERATING COSTS [SEE SHErT : 7) 2 X 
1 AGGLOMERAT OR OPERATOR 3RO SHFT 6 . 95/hOUR X 
1 AGGLOMERATDR HELPER 3RD SHFT 6.40/IiOUR X 
1 LOAOER OPERATCR (3RD SHFT 11 .53/HCUR X 

CRUSH I " G LOW GRAOE-2 SIilFTS/DAY INCL UCI NG 1·1AINTENAN CI: 
CAPIT AL COSTS 

LEACH PAD & PRECIPITATION PLANT OPERATION 
CAP IT AL COSTS 

FRECIPITATE PRE P, S ... .eLTING & RE FINING 
CAPIT ~, L COST~ 

Cor'STP.UCTIOII 
CAPIU L COSTS 

4576 

4{]OOO 

iOOOG 

';43000 

89)00 

J 

16275 

26520l' 

173 .2 0 HRS. / MD. 
173 .20 HR S./MO. 
178 .20 HR S./MO 

6000·.3 

S41 :cc 
7~45 U 

205.:'LQ 

o 
1 117776 

17 9576 
D 
o 

o 
1117776 
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o 
o 

o 
1117776 
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o 
o 
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o 
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o 
1117776 
179576 

o 
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2156112 
o 
o 
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17 S81 
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76b7 S 

~52 
1552 
1106 
1 9S7 
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: i'~ C8 
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18622 
133C2 
23 SE4 

182052 

42 581 09 

1 fQ2C4 

2052S-E 
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13.85 
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0.00 

, 00 .00 
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TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECTIONS 

TOTAL .INCOME AND EXPENSES 
SCENARIO I.A/3 ..... I.B.3., II.A.4., 11.B.3., IV.A .1 5 & IV .B.7. HI GRADE AG 3 OUTON"AU .01 OUTON, LO GRAOE AG 1 OUTON! AU .008 OUTON 

OCTOBER 16, 19to AG @ 51 o/OZ., AU @ 5"",0/0Z . 

HIGH MINING PRODUCTION IN TONS PER SHI FT 

GRAOE: PRODUCTION SHIFTS PER t-()NTH 

LOW 
GRADE: 

CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (80% J 
RECOVERED TROY OUNCES OF GOLD (90%) 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCTION SHIFTS PER flJNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CorITAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (60%) 
RECOVERED TROY DUNCES OF GOLD (70%) 

.B 

.9 

BOO 
21.7 

3 
.01 

41664 
156.24 

7200 
21.7 

1 
.008 

.6 Sl744 

.7 B74.944 

RECOVERED TROY DUNCES OF SILVER 135408 

RECOVERED TROY OUNCES OF GOLD 1031 

SCENARIO 1. A. 3. 
1.B . 3. 
II.A.4. 
II.B.3. 
IV.A.15. 
IV. B.7. 

HI GRADE AG @ 

3 OUTON, AU Q 

.01 OUTON 
tOomDE AG II 

.008 6~to~U 0 
AG II $1 O/OZ. 
AU @ 5450/0Z. 

~ •••• * •••••••••• * ••••••••••••••••••••••• ~ •••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••• ~ •••••••• •••••••••••••••••••••••••••••••••••• 

CAPITAL t-()NTH t-()NTH t-()NTH lilNTH flJNTH t-()NTH filNTH t-()NTH filliTH I'ONTH t-()NTH t-()NTH TOTAL CATEGORY 

COSTS ~1 #2 #3 14 :5 #6 ii7 f8 .9 f10 #11 112 YEAR % 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
••••••••••••••••••• •••••••••••• * •••••••••••• *** •••• *~ ••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••• 

I NCOI'E : 

INVESTOR CAPITAL 
SILVER SALES C! $10.00/OZ. 
GOLD SALES I!> $450 .OO/OZ. 
DRILL RIG 
LOADER 

EXPENSES: 

ADMINISTRATION GENERAL 

10.00 
450.00 

CAPfT AL COSTS 
ADMIN ISTRAT ON PERSONNEL 

CAPITAL COSTS 
GEOLOGY/ORE CONTROl/ENGINEERING 

CAPITAL COSTS 
MINING (HIGH GRADE BOO TPO-1 SHIFT/DAY-5 DAYS/WEEK 

CAPIT AL COSTS 
MINING LOW GRADE & WASTE BY CONTRACTOR 

CAPIT A L COSTS 
ASSAY AND METALLURGICAL LABORATORY 

CAPIT AL C9STS 
CRUSHING-2 SHIFTS DAY INCLUDING MAINTENANCE 

CAPITAL COSTS 
AGGLOMERATOR 

OPERATING COSTS (SEE SHEET #7) 2 X 
1 AGGLOMERATOR OPERATOR 13RD SHFT 8 . 95/HOUR X 
1 AGGLOMERATOR HELPER 3RD SHFT 6 . 40/ HOUR X 

1 LOADER OPERATOR (3RD SHFT 11 .53/HOUR X 

CRUSHING LOW GRAOE-2 SHIFTS/DAY INCLUDING '.',A1NTEJIANCE 

CAPITAL COSTS 
LEACH PAD & PRECIPITATION PLANT OPERATIo;~ 

CAPIT AL COSTS 

PRECIPIT~X~I~~~PCO~~LTING & REFINING 

CON STRU CT IOU 
CAPIT AL COSTS 

4576 

40000 

10000 

143000 

99000 

o 
16375 

265200 

173.20 HRS.lMO. 
173.20 HRS.lMO. 
173.20 HRS.lMO. 

60000 

941500 

72450 

205300 

1852B25 

INCOMF. LESS EXPENSES 

'U 
Cl 

CO 
CO 

...... 
OJ 
0) 

o 
1354080 

464033 
o 
o 

o 
1354080 

464033 
o 
o 

o 
1354080 

464033 
o 
o 

o 
1354080 

464033 
o 
o 

o 
1354080 

464033 
o 
o 

o 
1354OBO 

464033 
o 
o 

o 
1354080 

464033 
o 
o 

o 
135 4080 

464033 
o 
o 

o 
1354OBO 

464033 
o 
o 

o 
1354080 

464033 
o 
a 

o 
1354OBO 

464033 
o 
o 

o 
1354080 

464033 
o 
o 

o 
16248950 

5568394 
o 
o 

0.00 
74.4B 
25.52 

0.00 
0.00 

1B18113 1818113 1818113 1B18113 1818113 1818113 1818113 1818113 1B1811 3 1818113 1818113 1B1811321B17354 100.00 
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SlB0 8 
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1106 
1997 

15171 

:l46061 
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45 $13 
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76679 

9152 
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1108 
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15171 
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16017 

17108 

4Sl3 

17981 

46442 

Sl808 

45~13 

6004 
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9152 
1552 
1108 
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346061 

16017 

17108 

111 6406 1116486 
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1601 7 
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4Sl3 591$ 
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SlB08 11256$ 
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8864 

76679 

9152 
1552 
11 DB 
1957 

15171 

346061 

16017 

~7108 

106368 

~0148 

109824 
18622 
13302 
23964 

182052 

4152731 

1~204 

205296 

1116486 13357835 
=..====== ======== 

701627 841 9519 

0.44 

1.61 

4.16 

B.4O 

41 .17 

0.79 

6.87 

0.82 
0.14 
0.10 
0.16 
1.36 

31.00 

1.43 

1 .53 

1 CO .00 



TOMBSTONE SILVER HINESSEINC. CASH FLOW PROJECTIONS 

~8~fikRi~~~.~~ 1~:~.,SII.A.7., II.B.3., IV.A.15 & IV.B.7. [ HI GRADE AG 1.5 oZ/TONA ,AU .01 oz/ToH & Lo GRADE AG .5 oz/TON, AU .00B ollToN 

OCTOBER 16, 1,;w AG Ii $1 !VOZ., AU Ii $45U/ OZ. J 

HIGH 
GRADE: 

LOW 
GRADE: 

MINING PRODUCTION IN TONS PER SHIFT 
PRODUCTION SHIFTS PER t<JNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER [BOtJ 
RECOVERED TROY OUNCES OF GOLD [OOXJ 

MfNING PRODUCTION IN TOOS PER SHIFT 
PRODUCTION SHIFTS PER t<JNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER [60%J 
RECOVERED TROY OUNCES OF GOLD [70%) 

800 
21.7 
1.5 
.01 

.8 20832 

.9 156.24 

7200 
21.7 

.5 
.008 

.6 46872 

.7 874.944 

RECOVERED TROY OUNCES OF SILVER 67704 

RECOVERED TROY OUNCES OF GOLD 1031 

SCENARIO I. A. 6. 
1.B.3. 
II.A.7. 

iQ:n~. 
IV .!!.7. 

HI GRADE AG Q 

1 .5 oZ/ToN , AU Q 
.01 oZ/ToN 
Lo GRADE AG Ii 

:gogz{;iJ~6/U Ii 

AG @ S1!VDZ. 
AU ~ S45O/DZ . 

.........••.•...•••.••.•.•••.•••..•...•....................... ....•....•........•.••...•.•..........•...•... ...........•......•..........•.............•. ~ ...............•....................•....... 
CAPnAL IilNTH t<JNTH IilNTH t<JNTH f(JNTH f()NTH l·lJNTH MJNTH MlIHH MONTH f(JNTH MJNTH TOTAL CATEGORY 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••• ~2~~ ••••••• !l ••••••• !~ ....... :~ ....... !~ ....•.. :~ .....•. !~ ....... :~ ....... !~ ..•.... !~~ ..•.. f12 •••••• fll.~ •••• :l~ ••••• l~~~ •••••••• : 

INCOME: 

INVESTOR CApn AL 
SILVER SALES Ii $1o.o!VDZ. 
GOLD SALES ~ $450.00/OZ. 
DRILL RIG 
LOADER 

EXPENSES: 

ADMINISTRATION GENERAL 
CAPn AL COSTS 

ADMINISTRATION PERSONNEL 

10.00 
450.00 

CApn AL COSTS 
GEOLOGY/ORE CONTROL/ENGINEERING 

MINING [R1~AT~hA8~S~~0 TPD-1 SHIFT/ DAY-5 DAYS/WEEK 

CAP n AL COSTS 
MINING LOW GRADE & WASTE BY CONTRACTOR 

CAPIT AL COSTS 
ASSAY AND METALLURGICAL lABORATORY 

CApn AL COSTS 
CRUSHING-2 SHIFTs/DAY INCLUDING MAINTENANCE 

CApn AL COSTS 
AGGLoMERAToR 

OPERATING COSTS [SEE SHErT #7) 2 X 
1 AGGLoHERAToR OPERATOR 3RO SHFT 8. 96/HOUR X 
1 AGG LoMERAToR HELPER 3RO SHFT 6.4O/HOUR X 
1 LOADER OPERATOR [3RD SHFT 11 .53/HoUR X 

CRUSHING LOW GRAOE-2 SHIFTS/DAY INCLUDING HAINTENANCE 
CAPn AL COSTS 

LEACH PAD & PRECIPITATION PLANT OPERATION 
CApn AL COSTS 

PRECIPITATE PREP, SMELTING & REFINING 
CAPIT AL COSTS 

Cor.STF.U CT IDN 
CApn AL COSTS 

A576 

40000 

1 0000 

143000 

90000 

o 
16375 

265200 

173 .20 HRS.lMO. 
173.20 HRS./HO. 
173 .20 HRS .//I,o. 

60000 

94150D 

72450 

205300 

o 
677040 
464033 

o 
o 

o 
677040 
464033 

o 
o 

o 
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464033 

o 
o 

o 
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464033 

o 
o 
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o 
o 
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464033 
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o 

o 
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o 
o 
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o 
o 
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o 
o 

o 
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464033 

o 
o 

o 
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464033 

o 
o 

o 
677040 
464033 

o 
D 

o 
81244£0 
556 83 94 

o 
o 

0.00 
59.33 
40 .67 
0.00 
0.00 

1141073 1141073 1141073 1141073 1141073 1141073 1141073 1141073 1141073 1141073 1141073 1141073136g?874 100.00 
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INCO~\E LESS EXPEI<SES 31295 31295 31295 31295 31295 31295 312~5 31295 31295 31295 31295 31295 375540 



t8~[T~~bo~L~~ ~~~nSE~NC. CASH FLOW PROJECTIONS 
SCENARIO IV.A.3. & IV.B .2. (AG Q $4.50 & AU Q 5200) 
OCTOBER 16. 1 985 

HIGH M1NING PRODUCTION IN TONS PER SHIFT 
GRADE: PRODUCTION SHIFTS PER r~NTH 

LOW 
GRADE: 

CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER [90::>J 
RECOVERED TROY OUNCES OF GOLD [90::» 

MINING PRODUCTION IN TONS PER SHIFT 
PRO[JJCTION SHIFTS PER MONTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER (60::» 
RECOVERED TROY OUNCES OF GOLD [7~J 

800 
21.7 

5 
.017 

.8 69440 

.9 265.608 

7200 
21 .7 

1.644 

.6 15411g~~ 

.7 1531.152 

RECOVERED TROY OUNCES OF SILVER 223555 

SCENARI~ f~:tl: 
AG CI 54.50 
AU Q 5200.00 

RECOVERED TROY OUNCES OF GOLD 1797 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• $ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAPITAL f{)NTH f{)NTH f{)NTH IO()NTH MONTH fONTH ~NTH MONTH f{)NTH MONTH MONTH MONTH TOTAL CATEGORY 

•••••••••••••• 10' ••••••••••••••••••••••••••••••••••••••• ••••••••••••• ;~~; ••••••• :-! ••••••• !~ .•••.•. :; ••••••• !~ •....•• !; •. ~li' ••• :~ ••••••• :~ ••••••• !~ ••.•... :;.· ...•• !l~ •••••• fllo ••••• ili ••••• l~~ •••••••• 1 
INCOME : 

INVESTOR CAP IT AL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 
SILVER SALES @ $4.50/0Z. 4.50 1005998 1005998 1005998 1005998 1005998 1005998 1005998 1005998 1005998 1005998 1005998 1005998 12071 977 73.68 
GOLD SALES @ 5200.00/0Z. 200.00 35S352 35S352 35S352 35 S352 35 $52 35 S352 35 $52 35 S352 35 $52 35S352 35S352 359352 4312224 26.32 
DRILL RIG 0 D 0 0 0 D 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 --- --- ---- --- ---- ---- --- --- ----

1365350 1365350 1365350 1365350 1365350 1365350 1365350 1365350 1365350 1365350 1365350 1365350 16384201 100.00 
EXPENSES: 
==== 

ADMINISTRATION GENERAL 4S33 4S33 4S33 4933 4$3 4933 4$3 4S33 4S33 4933 4933 4933 591 93 0.44 
CAPITAL COSTS 40000 

ADMINISTRATION PERSONNEL 17981 17981 17981 17981 17981 17981 17981 17981 17981 17981 17981 17981 215772 1.60 
CAPITAL COSTS 10000 

GEOLOGY/ORE CONTROL/ENGINEERING 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 557304 4.13 
CAPITAL COSTS 143000 

MINING [HIGH GRADE 800 TPO-1 SHIFT/ DAY-5 DAYS/WEEK 93808 93808 93808 93908 93808 93808 93808 93808 S3808 93808 93908 93808 11256 93 8.34 
CAPll AL COSTS 99000 

MINING LOW GRADE & WASTE BY CONTPACTOR 459613 459613 45 9613 459313 459613 ~ 9313 459613 45 9613 459613 45 9313 459313 45 9313 5515356 40 .84 

ASSAY AN&AkH~l:L62mA L LABORATORY · 
0 

8864 886 4 8864 8864 6864 8864 8864 6934 8864 8864 8864 8B64 106368 0.79 
CAPll AL COSTS 16375 

CRUSHING-2 SHIFTS/DAY INCLUDING I'.AINTENANCE 76679 76679 76679 76679 7667 9 7 6679 76E79 76679 76679 76679 76679 76679 920148 6.81 
CAPll AL COSTS 265200 

AGGLDMERATOR 
OPERATING COSTS (SEE SHEET 67) 2 X 4576 9152 9152 9152 9152 9152 9152 91 52 9152 9152 9152 9152 9152 109824 0.81 
1 AGGLOMERATOR OPERATOR (3RO SHFT 8.96/HOU R X 173.20 HRS./ MO. 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 0.14 
1 AGGLDMERATOR HELPE R (3RD SHFT 6.4O/HOUR X 173.20 HRS./MO . 1106 1108 1108 1108 1108 1108 1106 1108 1108 110B 1108 1108 13302 0.10 
1 LOADER OPERATOR (3RD SHFT 11 .53/HOUR X 173 . 20 t'RS./MO. 1997 1997 1997 1997 1957 199 1957 1997 1997 1997 1997 1997 23964 0.1 E 

CRUSHII>Gck~fT~~~as¥SSHIFTS/OAY INCLUDING IJ,AINTENANCE 15171 15171 15171 15171 1517, 15171 15171 15171 151 71 15171 15171 15171 182052 1.35 
60000 

LEACH PAD & PRECIPITATION PLANT OPERATION 354842 354842 354842 354842 354842 '15 4842 354842 354842 354842 354842 354842 354842 4258109 31.53 
CAPIT AL COSTS 941500 

PRECIPIT~l~I~~~PtO~~LTING & REFINING 16017 16017 16017 16017 1601 7 i 6017 16017 16017 16017 16017 16017 16017 192204 1.42 
72450 

CONSTRUCTION 17108 17108 171 08 17108 17108 '7108 
CAPIT AL COST!; 205300 

17108 17108 17108 171U8 17108 17108 205296 1 .52 

.- - ----- ------ --_.- ------ ._----- ----- ------
1852825 1125268 112526 8 112526 8 112526 8 112526 e ·i 1 2526 8 112526 6 1125268 11::5268 112526 8 1125268 1 125269 13503213 100.00 

::::======= '~2~092 ==24:)092 ==2~092 ==2~O8? ======== ======== ====== = 
l NCGMf LESS EXPENSES 24008:: 240082 240082 2 40082 240082 240082 240082 240082 2880 988 

'U 
OJ 
to 
CD 

..... 
CD 
OJ 



'--.. \...., 

Ot-t3STOOE SILVER MINES. INC. CASH FLOW PROJECTJO'~S 
·OTAL INCOI£ AND EXPENSES 
.CT08ER 16. 1 985 

' IGH 
:RADE: 

ow 
;RAOE: 

MINING PRODUCTION IN TOOS PER SHIFT 
PROOOCTION SHIFTS PER KlNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER 180%) 
RECOVERED TROY OUNCES OF GOLD 190%) 

MINING PRODUCTION IN TOOS PER SHIFT 
PRODUCTION SHIFTS PER KlNTH 
CONTAINED TROY OUNCES OF SILVER PER TON 
CONTAINED TROY OUNCES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER 160%) 
RECOVERED TROY OUNCES OF GOLD 170%) 

.'-.... 

800 
21.7 

5 
.017 

.8 6S440 

.9 265.608 

7200 

1~~4~ 
.014 

.6 154115.1 

.7 1531.152 

ECOVEREO TROY OUNCES OF SILVER 223555 
ECOVEREO TROY OUNCES OF GOLD 1797 

SHEET 1 

. ••• a •••••••••••••••••••••••••••••• ••••••••••••••••••• ••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAPITAL KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlIITH KlNTH KlNTH KlNTH KlNTH TOTAL CATEGORY 
COSTS '1 '2 13 14 15 '6 t7 '8 19 '10 '11 '12 YEAR X ......•....•.•.....•....••...•..........................•.....•.......•.••••••.••..•...•.......•.•••.••..••••...•.••••.•....••••.••.••........•••.••..•.••••••..•.•.•........•.•.••......•••.•........ 

NCOf£ : 

INVESTOR CAPll AL 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 
SILVER SALES C! S6.00/OZ. 6.00 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 1341331 16095970 71.33 
GOLD SALES C! $300.00/OZ. 300.00 539028 539028 539028 539028 539028 539028 539028 539028 539028 539)28 539028 539028 6468336 2B.S7 
ORI LL RIG 0 0 0 0 0 0 0 0 0 8 8 8 D 8 '88 
LOADER 0 0 0 0 0 0 0 0 0 0 • 

XPENSES: 
· 1800359 1 aim!; 9 '880359 i SOO35 9 . 1800359 1800359 1800359 1800359 1800359 1800359 1800359 1 B0035 9 22564300 100.00 

MJ~INISTRATION GENERAL 4933 4933 4933 4!Il3 4933 4!Il3 4933 4933 4933 4933 4933 4933 59195 0 .4. 
CAPITAL COSTS 40000 

AO~INISTRATION PERSOlNEL 17991 17991 17991 17991 17991 17991 17991 17991 17991 17981 17991 17981 215772 1.60 
CAPITAL COSTS 10000 

GEOLOGY/ORE CONTROL/ENGINEERING 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 46442 557304 4.13 
CAPITAL COSTS 143000 

MINING (HIGH GRADE 800 TPo-1 SHIFT/oAY-5 DAYSlM:EK 93 BOB 93 BOB 93008 93008 !D008 93008 93008 93008 !DEll8 93008 !DEll8 !DOO8 1125695 B.3. 
CAP IT AL COSTS 99000 

HINING LOW GRADE & WASTE 8Y CONTRACTOR 459513 459613 459613 459613 459613 459613 459613 45$13 459513 459613 459513 459513 5515356 40.8. 
CAPITAL COSTS 0 

ASSAY AND METALLURGICAL lABORATORY 8864 8B64 8B64 8B64 8B64 8B64 B864 8ffi4 8ffi4 8B64 BB64 8B64 100368 0.79 
CAPITAL COSTS 16375 

CRUSHING-2 SHIFTS/DAY INCLUDING MAINTENANC~ 76679 76679 76679 76679 76679 76679 76679 76679 76675 76679 7667 9 76679 ~0148 6.B1 
CAPITAL COSTS 265200 

AGGLoMERATOR 
OPERATING COSTS [SEE SHEET; 7 j 2 X 4576 9152 ~52 01 52 0152 9152 9152 9152 9152 9152 9152 9152 9152 109824 0.B1 
1 AGGLO~.ERATOR OPERATOR !3Ro SHFT 8.95/HOUR X 173.20 HRS .lI(). 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 1552 18622 0 14 
1 AGGLOMERATOR HELPER 3RO SHFT 6.40/HOUR X 173.2oIlRS./I(). 1108 1108 1108 1100 1108 1106 1100 1100 110E 1108 1108 1100 13302 0'10 
1 LOADER OPERATOR 3RO SHFT 11.53/HOUR X 173.20 HRS.lMO . 1997 1997 1997 1997 1 997 1997 1997 1997 1997 1997 1997 1997 23954 0'18 

~RU9iING LOW GRAOE-2 SHIFTS/DAY INCLUDING fVdNTENhll CE 15171 15171 1G171 15171 15171 15171 15171 15171 15171 15171 15171 15171 182052 1 '35 
CAPITAL COSTS 600.00 • 

LEACH PAD & PRECIPITATJDI~ PLANT OPEP.ATIUH 354642 354e42 354842 354842 354842 354842 354842 354842 354D42 354842 354842 354842 4258109 31.53 
CAPITAL COSTS 941500 

PRECIPITATE PREPt SMELTING & nEFINING 16017 1601 7 16017 16017 16017 16017 16017 16017 16017 16017 16017 16017 1~204 1.42 
CAPITAL OSTS 72450 

CONSTRUCTION 17108 17108 1710B 17108 17108 17108 1710B 17108 17108 17108 17108 17108 205295 1.52 
CAPll AL COSTS 2053 00 

'"0 
OJ 
to 
co 
..... 
co 
to 

- - -- ------.- -----_._- ------- ----- ----- ----- ---- ----- - ----
1852825 1125268 11 ,,5<68 11,,5268 1125<60 1125268 1125268 1125268 1'252£i8 1125268 1125268 1125268 112526813503213 100 .00 

! ~CO M!: LESS EXPENSES 755091 755091 755091 755091 755091 755091 755091 ==75509;' ==75509," ==755091 == 755091 ==755091 =9)61093 



~/ '---

rOH3STONE SILVER HINES, INC. CASH FLOW PRCUECTIONS 
\DHIHISTRATION GENERAL EXPENSES 
)CT08ER 16, 1985 

'-' "---" 

SHEET 2 

....•....•....•••..•....•.••.••..•.•......•.....•••..•.••.•.•.•.......•.•..•.....••.••..•.•••••.•..•....•...•...•.....•••••.......................•....•.••••.••••.•.•.••••••••..•.•.••••.••.••••....• 
CAPJT AL I'ONTH 1'0 NTH I'ONTH KlNTH I'ONTH KlNTH I'ONTH KlNTH 1'0 NTH KlNTH I'ONTH KlNTH TOTAL CATEGORY 

COSTS '1 '2 13 14 '5 #6 17 16 '9 '10 '11 '12 YEAR , ...............•.................................•.•.................•...••............•.................................•..................•..............•.......••.........•....•.•.•......•....... 
El<PENSES: 

AOHIHISTRATION GENERAL 
OFFIQ; RENT r. UTILITIES 
OFFIQ; SUPPLIESIHISQ;LLANEOOS El<PENSES 
8FFICE FURNISHINGS 

OMPUTER HET .... ORK 
FOOO/TRAVEL/ LOCX; ING 
KANAGEHENT HEETINGS 
ACCOUNTING 
LEGAL 

iJ 
Cl 
to 
ro 
~ 

B 

200 200 
300 300 

20000 r i ~ 1667 1667 
20000 . ( 1667 1667 

300 300 
300 300 
300 300 
200 200 -------

40000 4933 4933 

200 200 200 200 
300 300 300 300 

1667 1667 1667 1667 
1667 1667 1667 1667 

300 300 300 300 
300 300 · 300 · 300 
300 300 300 300 
200 200 200 200 

4933 4933 4933 4933 

200 200 200 200 200 200 2«)0 4.05 
300 300 300 300 300 300 3600 6.08 

1667 1667 1667 1667 1667 1667 20000 33.78 
1667 1667 1667 1667 1667 1667 20000 33.76 

300 .300 300 300 300 300 3600 ~:8~ · 300 300 300 300 300 300 3600 
300 300 300 300 300 300 3600 6.0B 
200 200 200 200 200 200 2400 4.05 ---

4933 4933 4933 4933 4933 4933 5!E00 100.00 



~ 
"-- '-- '- '--

rg~~I~~ii6~E~~§~~~ELI~~~~~ FLOW PROJECTIONS 
SHEET 3 

XTOBER 16. 1 se; 
.........................................•...........•.••...........................................•......•.•..........•••..•....•.....••••......................••...•.....••...••.•.•••....•..•.... 

. CAPITAL. fo{)NTH fo{)NTH fo{)NTH . fo{) NTH. fo{)NTH IiJNTH IiJNTH fo{)NTH IiJNTH . fo{)NTH IiJNTH IiJNTH TOTAL CATEGORY 
COSTS '1 '2 13 14 '5 16 #7 'B 19 11 0 '11 ;12 YEAR S ............•..................•.......•...•.........••.•.••••.•.••..........••.......•••.••.••...•.......•.............•••••.••••.••••••••••••.•••.•..••..•...••.••..••...•••••••••..•.•....••••...•• 

; XPENSES: 

ADHINISTRATlON PERSONNEL 
GENERAL SJPERI NTENOENT ($ 31.0U/HOUR X 

PICKUP TRUCK 
OPERATING COST OF PICK UP TRUCK 

BOOKKEEPER ($ 15.0U/HOUR X 
PURCHASING AGENT ( $ 7.68/HOUR X 
SAFETY ENGINEER ( S 7.68/HOUR X 
f~NAHr Y CONTRACT ~'ITH T?f'BSTONE DOCTOR 
S C E ARY $ 6.4D/ HOUR X 
SECURITY CONTRACT/ MONTH 

"0 
OJ 

(Q 
(1) 

~ 

~ 

173 .20 HOURs/~IfTH) 5369 
10000 833 

500 
173 .20 HOURS/fo{)NTH) 2598 
173.20 HOURS/~NTH) 1330 
173.20 HOURs/~NTH) 1330 

300 
'73.20 HOURS/MONTH) 1108 

4S12 

10000 17981 

5369 5369 5369 5369 
833 833 833 833 
500 500 500 500 

259B 2598 2598 2598 
1330 1330 1330 1330 
1330 1330 1330 1330 

300 300 300 300 
1108 1108 1108 1108 
4S12 4S12 4S12 4S12 

17981 17981 17981 17981 

5369 5369 5369 5369 5369 5369 5369 64430 29.86 
833 833 833 833 833 833 833 10000 4.63 
500 500 500 500 500 500 500 6000 2.78 

2598 2598 2598 2598 2598 259B 2598 31176 14.45 
1330 1330 1330 1330 1330 1330 1330 15962 7.4(J 
1330 1330 1330 1330 1330 1330 1330 15962 7.40 

300 300 300 300 300 300 300 3600 1.67 
1108 1108 1108 1108 11 DB 1108 1108 13302 6.16 
4S12 4S12 4S12 4S12 4S12 4S12 4S12 55344 25.65 

----
17981 17981 17 981 17 ~81 17981 17981 17981 215776 100.00 



''--../ '-- '-., '-.-, , -.-./ '~ 

: OKl SH YIE 51 LVER HINES G INC . CASH FLOW PROJEC1lONS SHEET 4 
~LDGY/ORE CONTROL/EN INEERING EXPENSES 

DB ER 16, 1 9a:; 
s •••••••••••••••••••••••••••••••••••• ~ •••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAPITAL K1NTH K1NTH K1NTH K1NTH KlNTH K1NTH KlNTH KlNTH K1NTH KlNTH K1NTH KlNTH TOTAL CATEGORY 
COSTS 11 i2 13 14 15 16 17 IB 19 110 111 112 YEAR X .............................................................•...............................................•.......•.•....•....................•.....•.•..............•.••.••....•.•...•............ 

. XPENSES : 
,- ---
GEOLDGY/ ORE CONTROL/ENGINEERING 
SR~CONSULTING GEOLOGIST!' 31 .25/HOUR X 

T VEL- 1 PICKUP TRUCK S 175.0u/WEEK X 
FOOD" LODGING $ 15.0u/OAY X 

CON SULTING GEOLOGIST S 31.25/HCUR X 

FOOD" LODGING $ 15.0u/OAY X 
TRAVEL- 1 PICKUP TRUCKr 175 .0U/WEEK X 

GEOLOGIST CAD OP£RATOR $ 19 .21 / HClJR X 
COHPUTER USE $ 5.0U/HCUR X 

SURVEYOR/HAP TOOL OPER. (S 11 .53/ HCUR X 
PICKUP TRU CK 

OPERATI NG COST/ HONTH 
4 SAHPLERS ( S 25 .6 0/ HOUR X 

PICKUP TRUCK 
OPERATING COST/ MONTH 

UNC SILVER HAP " lAND SURVEYING EQUIPf1:NT 
DRILL 0P£RATIOt+-2 SHIFTS 

ORI LL PA YHENTS 
DRILL OP£RATING COST 
2 DRILL OP£RATORS 
2 ORI LL HELPERS 
Ht5CEh~NEOUS SUPPLIES 

RE ARDS 
CAD SUPPLIES 
REPflOCUC1 I ON 

iJ 
Cl 
to 

CD 

~ 

R3 

[ S 
i $ 

25.60/ HOUR X 
12.80/ HCUR X 

173.20 HOURSlKlNTHl 
4.33 WEEKSIHONTH 

22 DA YSiMONTH] 
173.20 HOURSIMONTH] 

4.33 WE EKSIMONTH] 
22 OA YSls!'i1NTH] 

173 . 20 HOUR MONTHl 
173.20 HOURSlKlNTH 
173.20 HOURS/MONTH] 

2000 

173 .20 HOURS/MONTH] 
2000 

100000 

39000 

173 . 20 HOURSlKlliTH] 
173.20 HOURSI HONTH] 

143000 

5413 5413 5413 5413 5413 
758 75B 75B 758 75B 
330 330 330 330 330 

5413 5413 5 413 5413 5413 
75B 75B 758 758 75B 
330 330 330 330 330 

3327 3327 3327 3327 3327 
866 866 B66 866 866 

1997 1997 1997 1997 1997 
167 167 167 167 167 
300 300 300 300 300 

4434 4434 4434 4434 4434 
167 167 167 167 1 67 
250 250 250 250 250 

8333 8333 8333 8333 8333 

3250 3250 3250 3250 3250 
2500 2500 2500 2500 2500 
4434 4434 4434 4434 4434 
2217 2217 2217 2217 2217 

500 500 500 500 500 
200 200 200 200 200 

" SOD 500 SOD SOD, 500 

46442 46442 46442 46442 46442 

5413 5413 5413 5413 5413 5413 5413 64ffiO 11.65 
758 75B 758 ' 758 758 758 758 9093 1.63 
330 330 330 330 330 330 330 3$0 0.71 

5413 5413 5413 5413 5413 5413 5413 64$0 11.65 
758 75B 75B 758 758 75B 758 9093 1.63 
330 330 330 330 

3m 3~~9 3~~9 3~0 0.71 
3327 3327 3327 3327 39 6 7.16 

866 866 866 866 
1rJ 

866 866 103~ 1.86 
1997 1997 1997 1997 1997 1997 23$4 4.30 

167 167 167 167 167 167 167 2000 0.36 
300 300 300 300 300 300 300 3600 0.65 

4434 4434 4434 4434 4434 4434 4434 53207 9.55 
167 167 167 167 167 167 167 2000 0.36 
250 250 250 250 250 250 250 3000 0.54 

8333 8333 9333 8333 8333 8333 8333 100000 17.94 

3250 3250 3250 3250 3250 3250 3250 39000 7.00 
2500 2500 2500 2500 2500 2500 2500 30000 5.39 
4434 4434 4434 4434 4434 4434 4434 53207 9.55 
2217 2217 2217 2217 2217 2217 2217 26604 4.77 

SOD 500 SOD 500 500 500 SOD 6000 1.08 
200 200 200 200 200 200 200 2400 0.43 
500 500 590" 500 500 SOD' 500 6000 1.08 

46442 46442 4644.2 46442 46M2 46442 46442 557300 100.00 



'-
, 
'-

r9mST~E SILV~ MINES, INCi CAJH FLOW PflOJECTIONS 
~ NG HIGH G OE 800 TPO- SH FT/OAY-5 OAYs/WEEK 
JCT08ER 16, 1 9E6 

'-

SHEET 5 

.....•........................•.................•..............•......•..••.••..•.••••.••........•....•••.•...•..•..••••••......••.••••.................. -.........•.....•......•.......•..••......... 
CAPITAL KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH . KlNTH TOTAL CATEGORY 

COSTS '1 12 '3 '4 IS #6 17 i8 '9 110 111 112 YEAR 1 , ......•..............................•...................•........•.......•••••••.•.............••••••••••• ....•••.•••••••••....•......•.•...•.••...•••. ~ ........................•..•................ 
EXPENSES: 

·~I~I;;;;=[HIGH GRAOE 800 TONs/OAY-1 SHIFT / OAY-5 DAYs/I<.£EK) 
MINE SUPERINTENDENT [$ 25.60/HCXJR X 173.20 HOUR5IKlNTH) 

PICKUP TRUCK 10000 
OPERATING COSTS 

AIR TRACK ORILL 
ORILL OPERATOR [ S 12.80/IDUR X 173.20 HOUR5If'ONTH) 

PI CKUP TRUCK 
POWOE R PE RSGN [ $ 11.131Houn X 173.20 HOURS/MONTH) 

POWDER TRUCK 
OPERATING COST 

~~~~~6RPRIHA CORO, & ANFO 

OPE RAT I fiG COST 
EXCAVATOR-CURRENT ONE USEO AS 8ACKUP 

EXCAVATOR OPERATOR [ $ 12.80/HOUR X 173.20 HOUR5IMOIHH) 
5 15 TON TRU CKS 2E600 

OPERATING COSTS 
3 TRUCK ORIVERS [ $ 26 .8S/HOUR X 173.20 HOURS/f'OIHH) 

1 SERVICE TRUCK 10000 
OPE RA TI N G COST 
1 SERVICE TRUCK PERSON[5 l .68/P,U~R X 173 . 20 HOURS/MONTH) 

1 FLAT BE D DUMP TRUCK ~OPEP.A1 ING COST 
1 ROAO B LAOE [OPE RA TI N COST 
HAINTENANCE SHOP 8U ILOING 28000 
I-lAINTENANCE SHOP SUPPLIES 20000 
~.AINTENANCE SHOP CONSUHABLES 
MECHANIC I' , 12 .80/flCXJ R ,x 
I<.£LDER S 12.80/HCXJR X 

173.20 HOURS/f'ONTHl 
173.20 HOURS/f'ONTH 

1 PICK UP TRUCK (DPERATING COST ) 
DI ESEL TANK 2500 

90000 

lINING LOW GRADE & WASTE DONE 8~ CONTRACTOR [ OUOTE FRO~ FRANK HAGINI ) 
LOW GRADE ORE 7200 TON S PER DAY 

X 0.78 PER TON 
X 22 OAYS/ HeIHn 

123552 

~I"STE ROCK 7200 TONS PER DAY 
X 1.72 SI~IPPI NG RATIO 
X 0.78 PE R TON 
X 22 DA YS/ ~IITP 

2 1 250 ~ 

CHUSHEO & AGGLOt-£KATEU ORE FROI-l PRHlAfiY CHUSHEP. 

""C 
Cl 
to 

CD 

~ 

ffi 

X 
X 

7200 TOtIS PER DAY 
0 .78 PER TOIl 

22 OAY S/I lCNT P. 

, 23552 

45 OC13 

4434 4434 4434 4434 4434 
833 833 833 833 833 
500 500 500 500 500 

4300 4300 4300 4300 4300 
2217 2217 2217 2217 2217 

250 1~g rJO 1~g 1~g 1 S?8 1 S 
667 667 667 667 667 
200 200 200 200 200 

35000 35000 35000 35000 35000 
1'0834 10834 10034 10834 10834 

80S? BOS? 80 !J2 BOS? 80S? 

2217 2217 2217 2217 2217 
2375 2375 2375 2375 2375 
2100 2100 2100 2100 2100 
4656 4656 4656 4656 4656 

833 833 833 833 833 
400 400 400 400 400 

1330 1330 1330 1330 1330 
250 250 250 250 250 
500 500 500 500 500 

2333 2333 2333 2333 2333 
1667 1667 1667 1667 1667 
1000 1000 1000 1000 1000 
2217 2217 2217 2217 2217 
2217 2217 2217 2217 2217 

250 250 250 250 250 
208 208 208 208 208 ----

93808 93808 93808 93808 93808 

123552 1;>3552 1 23~52 123552 123552 

212~O S t= ' ~5C ~ ;> 1 ~~u~ 21 ~~G!: 2 1~50D 

1235E-2 '~35 5~ 1 23~5~ , ~'~ 5[)~ '~3!J5 c: 

~5 1£1 2 45[£,13 .1!j !£'1 ::' I\!.> !.£ 1:: 4~£E12 

4434 4434 4434 4434 4434 4434 4434 53207 4.73 
833 833 833 833 833 833 833 10000 0.89 
500 500, 500 500 SOD 500 500 6000 0.53 

4300 4300 4300 4300 4300 4300 4300 51600 4.58 
2217 2217 2217 2217 2217 2217 2217 26604 2.36 

1~R 1~R 1fJR 1~R 250 250 250 3000 0.27 
1 S?8 1 S?8 1 S?8 23133 2.05 

667 667 667 667 667 667 667 8004 0.71 
200 200 200 200 200 200 200 2400 0.21 

35000 35000 . 35000 .. 35000 35000 35000 35000 420000 37 . 31 , 
10834 10834 10834 10034 10834 10834 10834 130000 11.55 

80S? BOS? BOS? BOS? 80S? 80S? 80S? 97104 8 . 63 

2217 2217 ' 2217 2217 2217 2217 2217 26604 2.36 
2375 2375 ' 2375 2375 2375 2375 2375 2E600 2.53 
2100 2100 2100 2100 2100 2100 2100 25200 2.24 
4656 4656 4656 4656 4656 4656 4656 55867 4.96 

833 833 833 833 833 833 833 10000 0.89 
400 400 400 400 400 400 400 4000 0.43 

1330 1330 1330 1330 1330 1330 1330 15962 1.42 
250 250 250 250 250 250 250 3000 0.27 
500 500 500 SOD 500 500 500 6000 0.53 

2333 2333 2333 2333 2333 2333 2333 28000 2 . 49 
1667 1667 1 E67 1667 1667 1667 1667 20000 1.78 
1000 1000 1000 1000 1000 1000 1000 12000 1.07 
·2217 2217 2217 2217 2217 2217 2217 26604 2.36 
2217 2217 221 7 2217 2217 2217 2217 26604 2.36 

250 250 250 250 250 250 250 3000 0.27 
208 208 208 200 208 208 208 ,,500 0 . 22 

93808 ~1308 93008 931308 93 Ell 8 9300 8 93008' 1125699 100.00 

123552 1 ;(.)552 "I ?35 52 ,23552 123552 1<'3552 '23552 1 ~82624 2E .88 

21250n ;:1ctrC~ 21 ~!:GS c1?509 21 2~C~: 21 ,='50; 21 250~ 2550113 4t; .c~ 

, C>::;55~ 1 ~'3;~!.:2 , 235~~ 1 c.'3 ::, ~c. 1 ?2!.:~~ 1 C'3552 i 23552 14EM!E "a 2E .80 

45(E13 ~5 (L1~ 45 C61~ j: ~' ~1 ::' 45(L1~ 1.5 [£12 45[£13 5515361 1 GO.~O 



' ....... \.... c '-

;]l~~T~5 ~~fXEEu~l~~L ~6~6~yFLOW PROJECTIONS SHEET 6 

l CTOBER 16. 1 985 

.........................•......................•...•.••.....•.•.............................••.•.......••....••.•..•.•...•..•................•.••.....•.•.••.......•......••.•.•••••••••.•••..••..•.. 
CAPITAL KlNTH KlNTH KlNTH KlNTH KlNTH ftJNTH . KlNTH KlNTH ftJNTH KlNTH KlNTH ftJNTH TOTAL CATEGORY 

COSTS 11 12 '3 14 15 16 17 18 19 110 111 112 YEAR 1 
~ ..............••......•...........•....•.•..........• ..•.....••..........•••..••.........••...•..•...•.•••.••.•••••••••••..•.••••...••..................•..........•..•.........•...•••.............. 
:»'ENSES: ' . • ' " . ' ." . 

ASSAY & ~TALLURGICAL LABORATORY 
CONSULTING HETALLURGIST($ 300.00/DAY X 

FooO & LODGING ($ 50.00/ 0AY X 
TRAVEL 1 RUJNO TRIP/ftJNTH 

I'ETALLURGICAL lABORATORY EQUIPI'ENT 
OPERATING COSTS 

1 PROFESSIONAL ASSAYER ($ 
1 ORE PREP.TECHNICI~N ($ 
1 ORE PREP.HELPER (S 
1 JAW CRUSHER 
1 PULVERISER 
1 PLATFORM SCALE 
3 BALANCES 
1 SIEVE SHAKER 
1 OVEN 
1 HOTFLATE 
1 GAS FIREO ASSAY FURNACE 
1 AA I",ACHINE WITH LAMPS 

"'0 
OJ 

CO 
CD 

..... 
~ 

15.36/HOUR X 
7.68/HOUR X 
6.4O/ HOUR X 

5 DA Ys/KlNTH) 
5 DA YSlftJNTH) 

173.20 HOURs/MONTHl 
173 .20 HOURS/MONTH 
173.20 HOURS/MONTH) 

10000 

200 
200 
125 
400 
100 
300 
250 
300 

4500 

16375 

1500 
250 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8864 

1500 
250 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

2~ 
21 
25 

375 

8864 

1500 
250 
150 
833 
500 

2660 
1330 
11 08 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8864 

1500 
250 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8864 

1500 
250 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8864 

1500 , 
250 
150 
833 
500 ' 

2660 
1330 
1108 

17 
17 
10 
33 · 

8 
25 
21 
25 

375 

8004 

1500 
250 
150 
833 
500 

2660 
1330 
1100 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8004 

1500 
250 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8004 

1500 
250 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8004 

1~g8 
150 
833 
500 

mg 
11 06 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8004 

1~g8 
150 
833 
500 

2660 
1330 
11 08 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8864 

1~g8 
150 
833 
500 

2660 
1330 
1108 

17 
17 
10 
33 

8 
25 
21 
25 

375 

8864 

'WBB 't1f2 
1800 1.69 

10000 9.40 
6000 5.64 

31924 30'8' 
15962 15. 1 
13302 12.51 

200 0.'9 
200 0.19 
125 0.12 
400 . 0.38 
100 0.09 
300 0.28 
250 · 0.24 
300 0.28 

4500 4.23 

108363 100.00 



\...... '---
\... \. 

'-

OHUST ONE SI LVER MI ~E S ! INC. CASH .LOW PROJ ECTI DNS SHEET 7 A 
EACH PAO ~ PRECIPITAT ON PLANT OPERATION 

~~~~e.!~ •. !~~ ......................................... .........•.........•...••......•....•.•........... e •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAPITAL MONTH MONTH MONTH MONTH HONTH MONTH HONTH MONTH MONTH MONTH MONTH MONTH TOTAL CATESORY 

......•.............................................•........•.••. ~~~ ....... !! ...•... !~ ....... ~~ ....... !~ ....... !~ ....... !~ ....... !? •••••• !~ ....... !~ ...... !12 •••••• !ll •••••• !li ••••• ~~ •••••••• l 
XPENSCS: 

LEACH PAD ~ PRECIP . PLANT OPERATIOt<l3 
PON~ LINER - CLIPPER ORE 800Y ONLY 
PLU~I NG FOR LEACH POND 

SHIns 24 HRs/DAY X 5 OAYs/WEEKI 
375000 

75000 
460000 24 PPT. PLANTS 

DPERf.TlNG COSTS 
4 MIXING Tt.NKS 
6 PUMPS 

OPEP.ATHIG COS TS 
PLU~ING 

OPE RA 11 NG COST 5 
fILTERS 
HI SCI' LLANEOUS 

9 PLANT DPERf.TDRS 
4 PLANT HE LPE RS 

PICKUP TRUCK 
OPE RA 11 NG COSTS 

REAGENT COSTS 
CYANIOE 

HIGH GRADE 

La.' GP':.CE 

"'0 
OJ 
to 
CD 

..... 
ffi 

.: .. -

r .. ;; 

IS 
1$ 

59.1 2/ HOUR x 
2i"60/ HOUR X 

17 3.20 HOURs/f'()NTH I 
173.20 "OURS/~NTH) 

BOO TONS PER DAY-HI GH GRADE 
21 ;70 x PRODJCTlDN SHIFTS/~NTH HIGH GRADE 

17360 " TONS/MONTH HIGH GRADE 

2860 TON S/DAY FIf<ES FROM LOW GRADE 
21.70 X PRODJCTION SHIFTS/~NTH LOW GRADE 

624~ TONS/~NTI; FINES FRC»i LOW GRADE 

7 !ll56 TO TA L TONS/fIONTH AGG LOMEPA TEO ORF 
2 X POUNOs/TON CYANIOE 

15S712 POUNDS OF CYANIOE/ HCNTH 
0.72 X COST OF CYANIOE/POUNO 

2500 
3000 

24000 

2000 

1149S3 TOTAL COST OF CYANIDE/ MONTH AGGLOMERATED ORE 

7200 TOUL TCtlt;:.~E-LOW GWlOE 
2680 - t.GGL OfiOrATEO FINES 

J32D COARSE LOW [f\i,OE FfiACT Jet; 
21.70 X PROI)JCTION SH IFTS/~rHH 

S37 (.4 TOTAL COA RSE LQIi GWIDE/~NTI; 
n .5 0 x CYt.rIl OE CON!lJP,f'TJ ON/TON 

46G72 PUUNUS Cf- C fl,toinE / fW,H·. 
O. n Y. C(lST CF ['(1.1: I 1 , [ :~nu rID 

337t.P TOTH COST OF CY:. NIOE/ f'()t.l~-LO" r,~ADE 

, 1 ~~ !l3 WT AL COST OF C Y/. t; IOUf"NT ti AGGL o fiE f;t. T( 11 ORr 
337 4[' TOT:'l r.CoST OF [ VMlli 'L ' f'or;Tf'-LG'" GIi/,rr 

, :, ~7/.[j 7( I"if.L L (I ~;1 u : ,· .,.I." , ! I Jr ;' F.( l l,,,,!, 1 

I. e!:! !... I i /, i T[l~"l. L p (:lJ ! nl~ ~ ,· Y/. ~ . !I · ~ / I ·:l'I ;: ! · 

31250 31250 31250 31250 
6250 6250 6250 6250 

38333 38333 38333 38333 
7603 7603 7603 7603 

208 208 208 208 
250 250 250 250 

4224 4224 4224 4224 
2000 2000 2000 2000 

500 500 500 500 
3360 3360 3360 3360 
2500 2500 2500 2500 

11972 11972 11 ~72 11 ~72 
~4 4434 4434 4434 

167 167 167 167 
250 250 250 250 

148740 14B740 148740 148740 

31250 I 31250 31250 31250 31250 31250 31250 31250 375000 8.8' 
6250 t 6250 6250 6250 6250 6250 6250 6250 75000 1.76 

38333 38333 38333 38333 38333 38333 38333 38333 460000 10.80 
7603 7603 7603 7603 7603 7603 7603 7603 E/1236 2.14 

208 208 208 208 208 208 208 208 2500 0.06 
250 250 250 25D 250 250 250 250 5gB~~ 0 . 07 

4224 4224 4224 4224 4224 4224 4224 4224 1.19 
2000 2000 2000 2000 2000 2000 2000 2000 24000 0.56 

500 500 500 500 500 500 500 500 6000 0.14 
3360 3360 3360 3360 3360 3360 3360 3360 40320 0.95 
2500 2500 2500 2500 2500 2500 2500 2500 30000 0.70 

l' ~72 11972 11972 11972 11972 11972 11972 11972 143659 3.37 
4434 4434 4434 4434 4434 4434 4434 4.43 4 53207 1.25 

167 167 167 167 167 167 167 167 2000 0.05 
250 250 250 250 250 250 250 250 3000 0.07 

148740 148740 148740 148740 148740 14B74O 148740 148740 17 B.48f6 41.92 



'-

rQftlSTONE SILVER HINES. INC. CASH FLOW PROJECT IONS SHEET 7 B 
LgCHE~A~ & f~IPITATlOH PLANT OPERATION . 
?&.~ •••• ~~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• •••••••••••••••••••••••••••••••••• 

_ CAPITAL KlNTH KlNTH KlNTH KlNTH KlHTH KlHTH KlHTH KlNTH KlHTH KlHTH KlHTH KlNTH TOTAl CATEGORY 
COSTS 11 12 '3 14 15 16 17 18 19 110 '11 112 YEAR :I: 

••••••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••• ••••••••••••••••••••••••••••••••••• 

L1HE 35414 35414 35414 35414 35414 35414 35414 35414 35414 35414 35414 35414 424973 9.98 
HIGH GRADE 800 TONS HIGH GRAOE PROIXJCT ION/DAY 

LOW GR,\oE 

CEHENT 

DI ATOKACEOUS 
EARTH I DE) 

ZINC 

21 .70 X PROIXJCTIDN SHIFTS/MONTH - HIGH GRADE 

17360 = HIGH GRADE TONS PROIXJCEo/KlNTH 

720D LOW GI'AoE PAOIXJCTIDtVSHIFT 
21 .70 X pnO[XJCT ION SH 1 FTS/HOHTH - LOW GRADE 

156240 LOW GRADE TONS PROIXJCEO/i"()IHH 
1 7360 + HIGH GRADE TONS PRDIXJ CED/ i"()NTH 

173600 TOTAL TONS ORE PROIXJCED/i"()NTH 
6 X LB S. LH€/TON OF ORE 

1041600 TOTAL POUNDS OF LH€ / HONTH 
.034 X COST OF LIME / POUND I~ s68/TDNI 

3541 ~ 

7 ses6 TOTAL TONS/HONTH AGGLOMERATED ORE 
5 X 5 LBS. PER TON CEMENT 

359280 TOTAL L6S . OF CEHEHT/ MONTH 
.0532 X PAICEILS. I~ $5/ 94 L8.BAG) 

21242 10TAL CO ST OF CEHENT USEO/ MONTH 

173600 TOTAL TONS ORE PROIXJCED/ MONTHIHI I:. LD GP.A DEI 
0.50 X .5 UlS. oE/T OII 

66800 TOHL LOS. DE USED/ fo'CNT I' 
0.16 X PRICE l LB . DE 

13888 TOTAL COST OF DE USED/MONTH 

69706 TOTAL AU & AG RECOVERY-HI GRADE/TROY OZ. 
15564t; TOHL AU & f.G RE COVERY-Lo GFJloE/TRQY OZ . 

<25352 ~ TOTAL AU & AG RECOV ERED/MONTh 
14.58 DIVIDE D 8Y 14.58 TROY OZ '/AV L8S. 

15456 = AVOI ~ IXJPOI S LB S. PH PRO[)JCT JOII/ ~()NTH 
2 X LBS. ZINC CONSUMED/LB . OF PH 

30912 =LOS. OF ZINC COIISUMED; MOIITt-; 
0.72 X PRICE OF ZINC POWDER/LO . 

<225; TOT Al. CO ST OF ZINC, ~l() lnt-

~1500 

·° Jt.ES FI;OH CnUSHI~G LOW GnJ.(.'E n nF ,[ AG GL OllERA1CH o . 4{)~ . . > 

'"C 
OJ 
to 
CO 

--> 

ffi 

21242 21242 

13888 1 3888 

22257 22257 

354042 354642 

7200 TPD 

21242 21242 21242 21242 21242 21242 21242 21242 21242 21242 254!D0 5.99 

13886 13888 13888 13888 13886 13688 13868 13888 13888 13886 166656 3.91 

22257 22257 22257 22257 22257 22257 22257 22257 22257 22257 267084 6 . 27 

354042 354842 354e42 ~54e42 354C42 354042 354842 354042 354842 354842 42581 09 100 

28m 



:OftlSTO<E SILVER MINES. INC. CASH FLOW PROJECTIONS SHEET 8 
'RECIPlTATE PREP ANO Sl-t:LTING & REFINING 
)ClOBER 16. 19ffi 
' ...........................•.....................................................................................•.......••..............•...........•.•.•..............................•.•.•••.•••.• 

CAPIT AL KlNTH KlNTH KlNTH KlNTH KlNTM KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH KlNTH TOTAL CATEGORY 
COSTS ,1 12 13 14 '5 '6 t7 18 '9 S '10 #11 112 YEAR ..........•.....•......................•........•.... ~ ................•.•........•...••....••.....•....••.•.......••••.•.••..•••...•..•.•.•••••••••.••.••..••.••.•••.•.............••...••.•.••..••••• 

E>J'ENSES: 

'RECIPITATE PRE P & SME LT ING & REFINING 
OPERATOR 
OPEPATOR HELPER 

EOUIPtENT 
20 FILTERS 
1 ORYER 
1 OVEN 

SHE LTI NG OF PRECIPITATES 
1 FURI.tACE OPERATOR 
1 FU RNACE OP HELPER 
S~LTING EQUIPMENT 

2 1430 FURNACES 
2 1430 CRUCIBLES 
1 CONE KILO 
1 1100 FURNACE 
1 ANNOOE }O() LD 
1 PLATFORM SCALE 
MI SCelLANEOUS 9.JPPLIES 

REFINING DORE 8ULLION 
1 OPERATOR 
2 OPERATOP ;, " LPERS 

EDUIPl-t:NT 
1 
1 
1 
1 
1 
1 

REFINING CELL 
~100 FURNACE 
100 CRUCIBLE 

#16 FURNACE 
116 CRUCI8LE 
eVI LOI NG 

'"0 
OJ 

co 
CD 

.... 
~ 

( $ 8.93/HOUR X 
( $ 6.4O/HOUR X 

f ~ 10.24/HOUR X 
7.S8/ HOUR X 

i ii 11.54/HOJ R >. 
• S i2.BOiHOUR " 

·173.20 HOURs/KINTH) 
173.20 HOURs/KINTH) 

14600 
1500 

700 

173.20 HOURS/MONTH! 
173.20 HOURs/MONTH 

18000 
500 
400 

200 
100 
250 

173 .20 HOURS/}O()NTH l 
173 .20 HDURS/}O()NTH. 

25 000 
6000 
200 

5000 

72450 

1552 1552 1552 1552 
1108 1100 1108 1108 

1217 1217 1217 1217 
125 125 125 125 

58 58 56 58 

1774 1774 1774 1774 
1330 1330 1330 1330 

1500 1500 1500 1500 
42 42 42 42 
33 33 33 33 
a 0 0 a 

17 17 17 17 
B 8 8 B 

21 21 21 21 

1999 1999 1999 1999 
2217 2217 2217 2217 

2083 2083 2083 2083 
500 500 500 500 

17 17 17 17 
0 a 0 a 
a a 0 a 

417 41 7 417 417 

16017 1 S017 16017 16017 

1552 1552 1552 1552 1552 1552 1552 1552 18622 9.69 
1108 1108 1106 1100 1108 1108 1108 1108 13302 6.92 

1217 1217 1217 1217 1217 1217 1217 1217 14600 7.60 
125 125 125 125 125 125 125 125 1500 0.78 

5E 5e 58 5e 58 58 58 5P 700 0.36 

1774 1774 1774 1774 1774 11 .07 1774 1774 1774 21283 
1330 1330 1330 1330 1330 1330 1330 1330 15962 8.30 

1500 1500 1500 1500 1500 1500 '500 1500 18000 9.36 
42 42 42 42 42 42 Q 42 500 0.26 
33 33 33 33 33 33 33 33 400 0.21 
a a a a 0 0 0 0 0 0.00 

17 17 ', 7 17 17 17 17 17 200 0.10 
8 8 8 S 8 8 8 8 100 0.05 

21 21 21 21 21 21 21 21 250 0 .1 3 

1999 1 999 1999 1999 1999 1999 1999 1999 239!E 12.48 
2217 2217 2217 2217 2217 2217 2217 2217 26604 13 . 84 

2083 2083 2083 2063 2083 2083 2083 2083 25000 13.01 
SOD 500 500 500 500 500 500 500 6000 3.12 

17 17 17 17 17 17 17 17 200 0.10 
0 0 a 0 a a 0 a a 0.00 '0 0 a 0 a 0 a a a 0.00 

417 417 417 417 41 7 417 417 417 5000 2.60 

16017 16017 16017 16017 16017 16017 lE017 16017 192207 100.00 



ruf'!J5TONE SILVER ~H;ES , !NC. C.' 51' FLOW ?ROJECT IONS 
:ONSTRUCT ION 
)CIOBER 16, 19(6 

"- J 

SHEET 

•••••••••••••••••••••••••••••••• 4 • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• ~ •••••••••••••••••••••••••••••••••••••••••• ••• •••••• •••••••••••••••••••••••••••••••••••• 

MONTH HONTH HONTH HONTH MONTH HONTH HONTH HONTH MONTH HONTH MONTH MONTH TOTAL CATEGORY 
:1 #2 ,3 ,4 15 16 17 18 t9 "0 i1 1 ;12 YEAR ~ 

••••••••••••••••••• O ••••• Oq~ ••• o •••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••• ~ ••••••••••••••••••••••••• r •••••••• •• ••••••••• ~o .o ••• ~ ••••••••••••••••• 

:>J'ENSES: 
,;.:;; =~:=;::;: 

:ONSTRUCTlON & INFR.\STRUCT URE 
ELECTRIC INSTALLATION 
FOUNDATION EXCAVATION 
au J LOI NGS 
GU,ERAL UJ30R POOL 
TELEPHON E SYSTEM 
~ DJ O SYST EM [TEll 
~ J F ~EXT I NGUISHERS 

; R AID SUPPLIE S 

"tJ 
Cl 

lQ 
ro 
->0 

to 
0:> 

75000 6250 
25000 20B3 
75000 6250 
10000 833 

5000 417 
6000 500 
6000 500 
3300 275 

205300' 17108 

6250 6250 6250 6250 
2083 2083 2083 20B3 
6250 6250 6250 6250 

833 833 833 833 
417 ·417 417 417 
500 500 500 500 
500 500 500 500 
275 275 275 275 

17108 171 ds 171 08 17108 

6250 6250 6250 6250 5250 6250 6250 75000 36.53 
2063 2083 2083 2083 2083 2083 2083 25000 12.18 
6250 6250 6250 6250 6250 6250 6250 75000 36.53 

833 833 833 833 833 833 833 10000 4 . 87 
417 417 417 417 417 417 417 5000 2 . 44 
500 500 500 500 500 500 500 6000 2.92 
500 500 500 500 500 500 500 6000 2.92 
275 275 275 275 275 275 275 3300 1 .61 

1'7108 17108 17108 17108 17108 17108 17108 205300 100 .00 



TOf'BSTONE SILVER MINES, INC. CASt: FLOW PROJECTIOIIS 
TOTAL INCOME AND EXPENSES 
OCT08ER 16, 1985 

HIGH MINING PRODUCTION IN TONS PER SHIFT 
GRADE: PRODUCTION SHIFTS PER f'ONTH 

CONTAINED TROY OUNCES OF SILVE R PER TO// 
CONTAINED TROY OUI/CES OF GOLD PER TON 
RECOVERED TROY OUNCES OF SILVER 180%) 
RECOVERED TROY OUNCES OF GOLD (90%) 

BOO 
21.7 

5 
.017 

. 8 6944ll 

.9 265.608 

LOW MINING PRODUCTION II, TON S PER SHIFT 7200 
GRADE: PRODUCTION SHIFTS PER f'ONTH 21.7 

CONTAINED TROY OUNCES OF SILVER PER TON 1.644 
CONTAINED TROY OUNCES OF GOLD PER TON .014 
RECOVERED TROY OUNCES OF SILVER 160% ) . 6 154115 .1 
RECOVERE.D TROY OUNCES OF GOLD (70%) .7 1531.152 

RECOVERED TROY OUNCES OF SILVER 223555 
RECOVERED TROY OUNCES OF GOLD 1797 

SHEET 1 

*.*.*** •••••••••••••••••• ~~ ••• ~~ •••••••••••••••••••••••••••••• ~( ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••• ¢ ••••••• ~ ••••••••••• * ••••••••••••• •••••••••••••••••••••••••••••••••••• 
CAPITAL f'ONTH f'ONTH f'ONTH f'ONTH f'ONTH f'ONTH f'ONTH HOtHH t-tltnH MONTH l·lONTH MONTH TOTAL CATEGORY 

COSTS #1 i2 #3 14 ~5 #6 #7 i8 #9 310 #11 112 YEAR " ••••••••••••••••••••• * •••••• ~ •••••••••••• •••••••••••••••••• ~~ ••• v •••••••••••••••••••••••• ~ ••••••• o ••••••••••••••••••••• o ••••••••••••••••• ~ ••••••••••••••••••••••• o •••••••••••••••••••••••••••••••••••• 
INCOME: 

INVESTOR CAPITAL 
SILVER SALES I]l $6.0D/OZ. 6.00 
GOLD SALES @ S300.0D/OZ. 300. 00 
DRILL RIG 
LOADER 

EXPENSES: 
== 

ADMINISTRATION GENERAL 
CAPIT AL COSTS 40000 

ADMINISTRATION PERSONNEL 
CAPITAL COSTS 10000 

GEOLOGY/ORE CONTROl/ENGINEERING 
CAPIT A L COSTS 143000 

MINING (HIGH GRADE 800 TPO-1 SHIFT/DAY-5 DAYSlM::EK 
CApn AL COSTS 90000 

MINING LOW GRADE & WASTE 8Y CONTRACTOR 
CAPITAL COSTS 0 

ASSAY AND flETHLURGICAL LABORATORY 
CAPIT AL COSTS 16375 

CRUSHING-2 SHIFTS/DAY INCLULlI NI' I'AINTENAfICE 
CAPIT AL COSTS 265200 

4GGLOMERATOR 
OPERATING COSTS (SEE SH~ET a 7 ) ;: X 4576 
1 AGGLOMERATOR OPERATOR f3RD SH FT 8.96/HOUR X 173.20 rlR5./MO. 
1 AGGLOMERA10R HELPER 3RD SHFT 6.4O/ HOUA X 173.20 HR5./MO. 
1 LOADER OPEPATOR 3R[) SHFT 11 .53/HOUR X 173.20 HRS./I'.o. 

CRUSH H:G LOll' GPADE-2 SH IFTS/ DAY I NCLUQI NG l-1IdNTE!H,IICE 
CAPIT AL COSTS 600.00 

LEACH PAD f. PRECIPlTA11011 PLAth OPEPAT! OIl 
CAPIT AL COSTS 5415 00 

PRECIPIT~X~I~~EPto~~LTING & RE Fi NING 
72450 

CONSTRUCTION 
CAPn ft.L COST!' ~Q53GO 

1b.,,}28C5 

H: Cr.t! ·~ LESS EXPENSE ~ 

"'0 
Cl 
to 
co 
~ 

(0 
(0 

0 0 
1341331 1341331 

539028 539J28 
0 0 
0 a 

180035 S 1800359 

4933 4S33 

17981 17981 

46442 46442 

!Il B08 !Il B08 

459613 4596 13 

8864 8864 

7667" 76679 

8152 9152 
1552 1552 
1108 1108 
1997 1997 

15171 15171 

354S~2 :=' ~4e42 

16017 1601 7 

171C8 171 U8 

11 ~52G E: l' <526 £: 

755091 n50S1 

0 0 0 0 
1341331 1341331 1341331 1341331 

539028 539028 539J28 539028 
0 0 0 0 
0 0 a 0 

---- ----
1880359 1 8B035 9 1800359 1800359 

4S33 4933 493.3 4933 

17981 17981 179B1 17981 

46442 464Q 46442 46442 

!Il008 53 BOB !Il 008 !Il 008 

45 9613 459613 45 9613 459613 

8864 8864 8B64 8864 

76679 76679 76679 7667 9 

rnS2 rn52 9152 9152 
1552 1552 1552 1552 
1106 1106 11 06 1106 
1 997 1997 1997 1997 

15171 15171 15171 15171 

354(;42 35jll:'2 J5484C 354842 

16017 16017 16017 1 6017 

171C8 "171 ['8 17106 171C8 

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

,1 25268 '125(£ E! 1 125ai 8 112533£l 

7550!r' 75 50 51 755051 7550 51 

0 0 0 0 0 0 0 0.00 
1341331 1341331 1341331 1341331 1341331 1341331 16095970 71.33 
539028 539J28 539J28 539J28 539028 539028 6468336 28.67 

0 0 0 0 0 0 0 0.00 
0 0 0 0 0 0 0 0.00 ---- ---- --- -----

1800359 1800359 1800359 1880359 18B0359 1880359 22564300 100.00 

4S33 4S33 4S33 4533 4533 4!Il3 581 96 0.44 

17981 17981 17981 17001 179B1 17981 215772 1.6C 

46442 46442 46<:42 46442 46442 46442 557304 4.13 

!Il 008 !n008 !Il808 93B08 !Il B08 !IlB08 1 1256 96 8.34 

459613 459513 459613 459613 459613 45 9613 5515356 40 .84 

E864 e864 eE'64 8864 8864 8864 100368 0.79 

76678 7567 9 7EE7~ 76675 76679 76675 !i"0148 6 .81 

9152 9152 S1 ~2 8152 8152 8152 109824 0.61 
1552 1552 1552 1552 1552 1552 18622 0.14 
110S 1106 11 DE 1106 1106 110G 13302 0.10 
1997 1997 1397 1997 1 997 1957 23964 0.12 15171 15171 1517 1 151 71 15171 15171 182052 , .35 

354842 354842 35 t.e'-2 25 4842 354842 354842 42581 as ~1 .53 
16017 16017 16017 16017 16017 16017 1 !i"204 1 .~2 

171 DB 171 D8 17108 17108 17108 17108 205290 1.52 

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

112526 e 1125a: e 1125258 11252GI; 1125268 ', 1 0'526 E 13503213 10U . JG 

755051 155091 755Qe1 755091 7550 81 755091 90610S3 



TOMBSTONE SILVER MINES, INC. CASH FLOW PROJECT IONS 
ADMINISTRATION GENERAL EXPENSES 
OCTOBER 16, 1 985 

SHEET 2 

~ ••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••••••••••• ~ ••••••••••••••••••••••••• * •••••••• *~~ ••••••••••••••••••••••••••••••••••••••••••• •••••••• * •• ~ •••••••• * •••••••••••••• 
CAPIT AL MONTH r·()NTH MONTH f()rITH f()rlTH IfJNTH MONTH MOIITH KlNTH I~ONTH f()NTH MONTH TOTAL CA TEGCRY 

COSTS . 1 /2 113 ;4 i5 #6 #7 ;8 #9 .10 iii #12 YEAR ~ 
~ •••••••••••••••••••••••••••••••••••••••••• • •• * ••••• ~* ••••••••• o ••••••• ~.o ••• o •• •• • • •••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••• ~ ••••••• * •• $ ••••••••••••••• 

EXPENSES: 
~== 

ADMINISTRATION GENERAL 
OFFICE RENT & UTILITIES 
OFFICE SUPPLIES/ MISCELLANEOUS EXPENSES 
gF FICE FURNISHINGS 

OMPUTER NEn ;oRK 
FOOOITRAVEU LOOGING 
~.ANAGEfEtlT f~ETINGS 
ACCOUNTING 
LEGAL 

-0 
III 
to 

CD 

I'\) 
o 
o 

20 0 200 
300 300 

20000 1667 1667 
20000 1667 1667 

300 300 
300 300 
300 300 
200 200 

---- ----
40000 4S33 4S33 

200 200 200 
300 300 300 

1667 1667 1667 
1667 1667 1667 
300 300 300 
300 300 300 
300 300 300 
200 20 0 200 

4S33 4S3 3 4S33 

200 200 200 200 200 200 200 2400 4.05 
300 300 300 300 300 300 300 3600 6.0B 

1667 1667 1667 1667 1667 1667 1667 20000 33.7B 
1667 i 667 1667 1667 1667 1667 1667 20000 33 .7 8 

300 300 300 300 300 300 300 3600 6 .DE 
300 300 300 30e 300 300 300 3600 6.05 
300 300 300 300 300 300 300 3600 6.08 
200 200 200 200 200 200 200 2400 4.05 

4S33 4S33 4!ll3 4S33 4ffi3 4!ll3 4S33 5~00 100.00 



rg~~I~~m~E~E~§~~~E LI~liPE~~~ FLOW PROJECTIOUS 
SHEET 3 

OCTOBER 16. 1 9ffi 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••• ~ ••••••••••• * •• ~ ••••• * ••••••••• * ••••••••••••••••••••••••• *~ ••••• * •••••••••••••••••••••••••••••••••••• •• •• •••••••••••••• $ •••••••••• ••••••• 

CAPITAL I'ONTH flJNTH fllNTH I{)NTH I-ONTH fllNTH fllNTH fllNTH I{)NTH I'ONTH f()NTH flJNTH TOTAL CATEGCRY 
COSTS ~1 :2 #3 :4 ~5 #6 #7 F8 19 1'10 .11 #12 YEAR ~ 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~¢ ••••••••••••••••••••••••••••••••••••• o •••••••••••••••••• • ~ ••••••••••••••••••••••••••••••••••• ~ •••••••• • •••••••••••••••• ••• ~ ••• ••••••••••• 

EXPENSES: 

ADMINISTRATION PERSONNEL 
GENERAL SUPERINTENDENT ($ 31. 00/HOUR X 

PICKUP TRUCK 
OPERATING COST OF PICK UP TRUCK 

BOOKKEEPER (S 15 .00/HOUR X 
PURCHASING AGENT ( S 7.6B/ HOUR X 
SAFETY ENGINEER ( S 7 . 6B1HOUR X 
flONTHIr Y CONTRACT WITH T?H8STONE DOCTOR 
SECRE ARY $ 6 . 4Q/HOUR X 
SECURITY CONTRACT/ MONTH 

"'C 
Cl 
(0 

CD 

f\J 
o 
~ 

173.20 HOURS/MONTH ) 5369 
10000 833 

500 
173 .20 HOURS/MONTH) 2598 
173.20 HOURS/MONTH) 1330 
173.20 HOURS/MONTH) 1330 

300 
173.20 HOURSlfIONTH) 1108 

4612 

10000 17981 

5369 5369 5369 5369 
833 833 833 833 
500 500 500 5 00 

2598 2596 2598 25ge 
1330 1330 1330 1330 
1330 1330 1330 1330 

300 300 300 300 
1100 110S 1108 110S 
4612 4612 4612 4612 

17981 17981 17981 17981 

5369 5369 5369 5369 5369 5369 5369 64430 29.86 
833 833 833 833 833 833 833 10000 4.63 
500 500 500 500 500 500 500 6000 2.78 

2598 2598 2598 2 598 2598 2598 2598 31176 14.45 
1330 1330 1330 1330 1330 1330 1330 15932 7.40 
1330 1330 1330 1330 1330 1330 1330 1593 2 7 .4Q 
300 300 300 300 300 300 300 3600 , .67 

1108 110S 1108 110S 110B 1108 110S 13302 6.16 
4612 4612 4612 4612 4612 4612 4612 55344 25.65 

---
17981 17981 179e') 17581 17981 17 981 17981 215776 100.CO 



TOKHSTONE SI LVER MINES{; INC. CASH FLOW PROJECTIONS 
GEOLOGY/ORE CONTROL/EN INEERING EXPENSES 
OCT08ER 16, 1 sa; 

SHEET 4 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• o.o.o ••••• o •••••••••••• ~ ••••••••••••••• o ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• o •••••••••••••• ~ ••••••• •••• 

CAPITAL }{}tIT" f'ONTH KlNTH KlNTH f'ONTH f'ONTH to(JNTH KlNTH KtNTH MONTH KtNTH HONTI' TOTAL CATEGORY 
COSTS ,1 i2 ;3 14 65 #6 #7 i8 is #10 i1 1 '12 YEAR ~ ••••• ~~ ••• * ••• ~ ••••• o.*o ••••• o ••••••• o ••••••• ~ •• ~ ••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••• o •••••••••••• o •••••• o •••••••••••••••• ~ ••••••••• o •••••••••••••••• ~.~ ••••••••••••• 

EXPENSES: 

GEOLOGY/ ORE CONTROL/ENGINEERING 
SAA~ONSULTING GEOLOGISTI$ 31 .25/HOUA X 
T""VEL- 1 PICKUP TRUCK $ 175.00/MoEK X 
FOOD & LOOGING $ 15 .00/0AY X 

CON SULTING GEOLOGIST S 31.25/HOUR X 

FOOD & LOOG I NG $ 15 .00/0AY X 
TRAVEL- 1 PICKUP TRUCK! 5 175.00/MOEK X 

GEOLOGIST CAD OPERATOR S 19.21/HOUR X 
CO~IPUTER USE $ 5.00/HOUR X 

SURVEYOR/ I'.AP TOOL OPER. (S 11 .53/HOUR X 
PICKUP TRUCK 

OPERAT ING COST/MONTH 
4 SAMPLERS (S 25.60/IiOUR X 

PICKUP TRUCK 
OPERATING COST/MONTH 

UNC SILVER HAP & LAND SURVEYI NG EQUIPMENT 
DRI LL OPERATION-2 SHIFTS 

DRI LL PA YHENTS 
DRILL OPERATING COST 
2 DRILL OPERATORS ($ 25 .60/HOUR X 
2 DRILL HELPERS ($ 12 .80/HOUR X 

MISCELLANEOUS SUPPLIES 
CORE80AROS 
CAD SUPPLIES 
REPRODUCTION 

iJ 
OJ 
to 
CO 

I'\) 
o 
I'\) 

173 .20 
4.33 

22 
173 .20 

4.33 
22 

173 .20 
173.20 
173.20 

HDURs/MONTHl 
MOEKS/ fl0NTH 
DA Y5/fIONTH) 
HOURS/MONTH) 
~.'EEKS/fl0NTH ) 
DAYS/I1OtHH) 
HOU RS/ flONTH l 
HOURS/MONTH 
HOURS/MONTH) 

2000 

173.20 HOURS/MOr;TH) 
2000 

100000 

39000 

173 . 20 HOUR&i MONTH) 
173.20 HCURS/110NTH) 

143000 

5413 
758 
330 

5413 
758 
330 

3327 
866 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
250 0 
4434 
2217 

500 
200 
500 

46442 

541 3 
758 
330 

5413 
758 
330 

3327 
866 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

46442 

5413 
758 
330 

5413 
758 
330 

3327 
666 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

4S442 

5413 
758 
33 0 

5413 
758 
330 

3327 
86 6 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

46442 

5413 
758 
330 

5413 
758 
330 

3327 
866 

1997 
167 
3GO 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

46442 

5413 
758 
330 

5413 
758 
330 

3327 
866 

1997 
i67 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

46442 

5413 
758 
330 

5413 
758 
330 

3327 
866 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
50 0 

46442 

5413 
758 
330 

5413 
758 
330 

3327 
866 

19 97 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

46442 

5413 
"758 
330 

5413 
758 
330 

3327 
86 6 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

4S442 

5413 
758 
330 

5413 
758 
330 

3327 
866 

1997 
167 
300 

443 4 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

46442 

5413 
758 
330 

5413 
758 
330 

3327 
866 

1997 
167 
300 

4434 
167 
250 

8333 

3250 
2500 
4434 
2217 

500 
200 
500 

4644<2 

5413 04 950 
758 0093 
330 3950 

5413 6495 0 
758 00 93 

3~~9 3~~~ 
866 103 92 

1997 23954 
167 2000 
300 360 0 

4434 53207 
167 2000 
250 3000 

8333 100000 

3250 30000 
2500 30000 
4434 53207 
2217 26604 

500 6000 
200 2400 
500 6000 

46442 557300 

11 .65 
1.63 
0.71 

11.65 
1.63 
0 .71 
7.16 
1.86 
4.30 
0.36 
0.65 
S. 55 
0.36 
0.54 

17.B4 

7.00 
5.38 
9.55 
4.77 

1.08 
0.43 
1.08 

100.00 



T2~STONE SILVER MINES, INC, CASH FLOW PROJECTIONS SHEET 5 
M NG [ HIGH GRADE 800 TPo- SHIFT/oAY-5 OAYs/WEEK 
OCTOBER 16, 1 9E!5 

•• * ••••••• *.*~ •••••••••• ~ ••• ~ •••••• *.* •• ~ •• • * •••••••••••••• ••••••••••••••••••••• ~~ •••• * •• ••••••••••••••••••••••••••• • •••••••••••••••••••••••••••••••••••• % •••••••• •••• ••• • •••••••••• ••••• ••••••••••••• 

CAP ITAL ~NTH ~NTH ~NTH mNTH ~NTH f1JNTH ~NTH HONTH ~!HH ~HTH ~NTH MONTH TOTAL CATEGORY 
COSTS .1 #2 e3 #4 #5 #6 =7 #B r 9 i1G #11 ~12 YEAR ~ 

~ ••••••••••••••• • • o • •• •••••• • •••••••••• •• *.o ••• ~ •••• ~ •••••• ~ ••••• o •• ~ ••• •• • •• ~ •••••• o~o.o ••••• ~ •••• • ••••••••• c •••• ••• •••• • ••••• O .O ~OO • •• O~O ••• ••••• ••• ~O.~.O ••••••• ~.o •• ~ ••••••••• o •• ~ ~ •••• • • ••• o •• • •• 

EXPENSES; 
= ::::=:::;::;;==;:: 

I'UNING [HIGH GRADE 800 ToNS/oAY-1 SHIFT/ oAY-f:) oAYs/M:EK) 
MI NE SUPERINTEN DENT ($ 25 .60/HOUR X 173. 20 HOURS/fUNTH ) 

PI CKUP TRUCK 10000 
OPE RATI NG COSTS 

AI R TRACK DRILL 
DRILL OPERATOR ( S 12. EO/ HOUR X 173.20 HOURS/ f\CNTH ) 

PICKUP TRUCK 
POWDER PERSON ( S i 1 .13/ HOUR X 173.20 HOURSIHONTH ) 

POWOE R TRU CK 
OPE RATING COST 

~~~Q~f6RPRlMA CORD, & ANFO 

OPERATING COST 
EXCAVATOR-CURRENT ONE USED AS BACKUP 

EXCAVATOR OPERATOR ( $ 12 .8o/HOUR X 173 . 20 HoURS/I·lOtHh j 
5 15 TON TRU CKS 28500 

OPERATING COSTS 
3 TRUCK DRIVERS ( $ 26 . 8S/HOUR X 173 .20 HOURS/MONTH) 

1 SERVICE TRUCK 10000 
OPERATING COST 
1 SERVICE TRUCK PERSON ( $ 7 .6e/HO~R X 173.20 HOU I1S/HONTH ) 

1 FLAT BED OUMP TRUCK (OPEPATING COST 
1 ROAD 8LAoE ( OPE RATI NG COST 
~AINTENANCE SHOP BUILDING 2BOoo 
~AINTENANCE SHOP SUPPLIES 20000 
~~INTENANCE SHOP CONSU~A8LES 
~'oECHANIC ! ~ 12.8o/HOUR X 173.20 HOURSlf1ONTHj 
I'.I:LOER 12.BO/ HOl!R X 173.20 HOURs/ ~~NTH 
1 PICK UP TRUCK (OPERAT ING COST) 
~IESEL TANK 2500 

80000 

t~INING LOW GRADE & ,',ASTE DONE B~ CONTRACTOR (QUOTE FRor~ FRANK HhGItH ) 
LOW GRADE ORE 7200 TONS PER DAY 

X 0 .78 PER TON 
X 22 oAYS/ flOI,Th 

123552 

\'IASTE ROCK 7200 TONS PER DAY 
X 1 .72 STRIPPlt>G PAno 
X 0.78 PER TON 
X 22 OAYS/ MeIlT" 

2: 25 05 

c,RUSHEo & AGGLDHE hAT ED ORE FRCti PRH:Af,Y SHJStH 

""0 
OJ 

lQ 
CI) 

I'\J 
C) 
CJ) 

X 
X 

7 200 TOt~S PEP. DAY 
0 . 7B PER TON 

22 DAvU flOI;Tf' 

iC:3 55~ 

45 9: 1:; 

4434 
833 
500 

4300 
2217 

250 
1328 

667 
200 

35000 
10834 

BOse 

2217 
2375 
2100 
4056 

833 
400 

1330 
250 
500 

2333 
1667 
1 000 
2 21 7 
2217 

250 
20B 

msos 

12~-I5~ c-

c"l ~s[' ~ 

i ~3~~ 

1,5 '-£ 1 

4434 4434 4434 4434 
833 833 833 833 
500 500 500 500 

4300 J.3 00 4200 4300 
2217 2217 2217 2217 

250 250 250 250 
1328 1 "'S 1 328 1328 

667 667 667 66 7 
200 200 200 200 

35000 35000 35000 35000 
1 083 4 1 C034 10834 10624 

SO 32 8092 SO 92 8092 

2217 2217 2217 221 7 
2375 2375 2375 2375 
2100 21 00 2100 2100 
4056 4056 4056 4056 

833 833 833 83 3 
400 400 400 400 

1330 1330 1330 1330 
250 250 250 250 
500 500 500 500 

2333 23 33 2333 2333 
1667 1667 1667 i667 
1000 1000 1000 1000 
2217 2217 2217 2217 
2217 2217 2217 2217 

250 250 250 250 
20B 20E 208 208 

mS08 s:; 8G8 mOOB -83 80S 

i 235 ::·2 "I ?3t: 5~ 123 ~ 5 2 12355~ 

c '"! C'5C:' :,1 :-: ::L~ ;::: 1~J 5m· ~., =.l: CS 

", C'3 ~ 5 :": I ~ ~_ ~ ~l ~;~55::' .-! c~; !:.~~ 

4:; , [ ,1:- 'E" .'i!; Lf. 1 ~ '!5 I.1 :· 

4434 4434 4434 ~434 4434 4434 4434 53207 4.73 
833 633 833 833 833 833 833 ~ 0000 0. 89 
500 seo 500 500 500 500 500 6000 0 . 53 

4300 .:.:: OC 4300 4300 4200 4300 4300 5', 600 4. se 
2217 2217 2217 2217 2217 2217 2217 26604 2 .3& 
"5B 250 

1 ffB 250 250 250 250 3 000 0 . 27 
1I-e 1328 1328 1926 1 fE6 1328 23133 2 . 05 

667 667 667 667 667 667 667 1:004 0.71 
200 200 200 200 200 20C 200 2400 0.21 

35 000 35000 35000 350CO 35000 35000 3500C 420000 37.31 
10834 10634 10634 10634 10834 10834 1 0834 120006 11 . 55 

Bo 92 8092 BOS2 8092 SO 92 8092 80 92 57104 e .E3 

221 7 2217 2217 2217 2217 2217 2217 26604 2.36 
2375 2375 - 2375 2375 2375 2375 2375 2850 0 2 . 53 
2100 2100 2100 ;:100 2100 2100 2100 25200 2.24 
40 56 4056 4656 4056 4656 4656 4056 55867 4 . OX; 

833 833 833 e,33 833 833 833 10000 O.SS 
400 4C0 40 0 400 400 400 400 400 0 0 . 43 

1 230 "r::30 1330 1 ~3o 1230 1330 1330 15 932 1. 42 
250 ;:50 250 ;: 50 250 250 250 3 000 0 .27 
500 ~OO o·GO SOG 500 500 500 6000 0.53 

2333 ~S:;3 2333 e: :;S3 2333 2333 2333 28000 2.49 
1667 lE67 1£67 1 667 1667 1667 1667 20000 1.78 
1000 1 000 1000 HOD 1000 1000 1000 12000 1. 07 
2217 2217 221 7 2217 2217 2217 2217 26604 2.36 
2217 2217 2217 2217 2217 2217 2217 26604 2 .36 

250 c50 250 e50 250 250 250 3000 0.27 
20B 206 ::08 cOG 206 ;: oe 208 2500 0 . 22 

- - ---
mBOS ;,3606 93008 s:;r,v r, S:;OO B s:; 60 8 mS08 11256 99 1 OU .00 

., 23552 1 C'~: .:: c ~I CS~ 52 i Z::: :- ;' ~ 2S ~~ ~ j c:3 5 ~2 1 2355 ~ ,. L!82E 2ol 2t .eo 

Z 1250~ 21 i:. ~~·r :: 1 i:"!:C~: e: '-j ~' :C f <. 12t'- (; 1. ::', ~ ~ c· ~· 2 1 25G~ 25S(" 1:'; t:.t: . c': 

~I cJJ5Sr: 1 ~ .::.~~ ;.. ~ '1 ,'3:~I C i L~~ :: ~ ,_ "I ?::~~C: I ~~.: ~ ~ 1 2:-;~· ~C: 1': s<!E24 ~ E . :-1: 
- - - --- - -

..15 [(1 :: !: ~' I 1:: ~:, CE 1:O ;:!:. :.;":. "':'[ ~Cl.: :. ~ ::f' :: 45 £61':: 55'i :'3E1 'i V _' . .. ~: 



r~t,ti~T~~~ ~HXcEu~mh ~6~5~/LO \'l P ~OJECTIONS SHEET 6 

OCT08ER 16, 1 985 

~ •••••••••••• * ••••••••• * •••••••• * •••••• * •• * ••••••••••••••••••••••••••••••••••••••••• o ••••••••••••••••••• ~ ••• ••••••••••••••••••••••••••••• • ••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAPITAL KlNTH KlN"fH KlNTH KlNTH ' KlNTH KlNTH KlN"fH KlNTH HJNTH I'ONTH HJNTH KlNTH TOTt.L CATEGORY 

COSTS ~1 . 2 #3 ;4 #5 #6 ;7 ,8 59 " 10 . 11 11 2 YEAR , 
~ ••••••••••••• o ••••••••••••• o ••••• ~ •••••••••••••••••••• ~ ••••••••••••• ~ ••••••••••••••••••• • •••••••••••••••• o •••••••••••• •• •••••••••• o ••••••••••••• ~ ••••• • •• • • •• ••••••••••• • • •• ~ •••••• • ~ ~ •••••••••••••• ~ 
EXPENSES: 
====::::: 

ASSAY & METALLURGICAL LABORATORY 
CON&JLTING HETALLURGIST($ 300.00l0AY X 5 OAYS/HOIITH) 1500 1500 1500 1500 1500 1500 · 1500 1500 1500 1508 1508 1508 1 E888 16 92 

FOOD & LODGING (S 50.00/ 0AY X 5 OAYS/flONTH) 250 250 250 250 250 250 250 250 250 25 25 25 J 2 :8': 
TRAVEL 1 RCXmO TRIP/ MONTH 150 150 150 150 150 150 150 150 150 150 150 150 1800 1 .6 9 

flETALLURGICA L LABORATORY EQUIPMENT 1GOOO 833 833 833 833 833 833 833 63 3 833 833 833 833 1C!000 9 . 40 
OPERATING COSTS 500 SOD 500 500 500 500 500 500 500 500 500 500 6000 5.6.:1 

1 PROFESSIONAL ASSAYER (S 15 .36/ HOUR X 173.20 HOURS/MONTH) 2660 2660 26 60 2660 2660 2660 2660 2660 26 60 2660 2660 2660 3 1S24 20 .01 
1 ORE PREP. TECHNICIAN ($ 7.68/ HOUR X 173.20 HOURS/t1lNTH ) 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 1330 15S62 15.01 
1 ORE PREP . HELPER (S 6.4O/ HOUR X 173 .20 HOURS/MONTH) 1108 1108 1108 1108 1108 1108 1108 1100 1106 11 06 1108 1108 13302 12.51 
1 JAW CRUSHER 200 17 17 17 17 17 17 17 11 17 17 17 17 200 0 .1 9 
1 PU LVERISER 200 17 17 17 17 17 17 17 17 17 17 17 17 200 0.19 
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 8 8 8 8 8 8 100 0 .09 
1 OVEt~ 300 25 25 25 25 25 25 25 25 25 25 25 25 300 0.28 
1 HOTFLATE 250 21 21 21 21 21 21 21 21 21 21 21 21 250 · 0.24 
1 GAS FI RED ASSAY FURNACE 300 25 25 25 25 25 25 25 25 25 25 25 25 300 0.28 
1 AA MACHINE WITH LA~IP5 4500 375 375 375 375 375 375 375 375 375 375 375 375 4500 4.23 

"0 
Ql 

(!:l 
co 
ro 
o 
.j:>. 

-------- --------
16375 8864 88E4 8864 8864 8864 8864 8 ffi4 886~ 8864 8864 8864 8864 105363 100.00 



l~~~~TS~g ~I~~~~I~i~~~fO~N~LA~S~p~~flb~OJECTIONS SHEET 7 A 

2~2~~~.l~~.1~~ .••••• $ •••• ~ •• * ••••• ~ ••• ~ ••••••••••••••••••• ~.~f. ••••• ~ •••••••••••••••• * •••••••••••••••••••••••• *.* •••• ***.* ••••••• ~.*.* ••• * ••••••••••••••••••••••••• ~ •••••• *aq.o ••• ~ •• ~ •••••••••••• • •• 

CAPITAL I-fJNTH f()NTH I-fJNTH I-fJNTH mNTH I-fJNTH I-fJNTH t-()NTH KlNTH KlUTH fo()NTH fo()lHH TOTAL CATEGORY 
COSTS #1 ~2 ~3 :4 :5 ~6 #7 18 #9 #10 .11 ~ 12 YEAR :t 

•• o •••••••••••••••••••• ~. Q. *O •••••• * •••••••• •••• ~ •• ~ ••• o •••• ~~o~ ••••••••••••••••••••••• o •• o ••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• ••• ~ •• q •• * •••• ~ ••• ».* •• ••••••••••••• 
EXPENSES: 

LEACH PAD & PRECIP.PLANT CPERATIONi3 
PON D LINER - CLIPPER ORE BODY ON LY 
PLUMBING FOR LEACH POND 

SHIFTS 24 HRs/DAY X 5 DAYS/ WEEK) 
375000 

75000 
480000 24 PPT. PLANTS . 

OPE RA 11 NG COSTS 
4 MIXING TANKS 
6 PUMPS 

OPERATING COSTS 
PLUMBING 

OPERATING COSTS 
FILTERS 
fll SCE LLANEOUS 

9 PLANT OPERATORS 
4 PLANT HELPERS 

PI CKUP TRUCK 
OPE RA 11 NG COSTS 

REAGENT COSTS . 
CYANIDE 

HI GH GRADE 

LOW GRADE 

"0 
Q) 

to 
(t) 

I\.) 
o 
(J1 

( $ 
( ~ 

69.12/ HOUR X 
25.60/HOUR X 

173.20 HOURS/f!ONTH) 
173 .20 HGURS/ f~ONTH) 

800 TONS PER DAY-HIGH GRAOE 
21.70 X PROOOCTION SHIFTS/ MONTH HIGH GRADE 

17360 = TONS/MONTH HIGH GRADE 

2880 TON S/DAY FINES FROM LO\\' GRADE 
21.70 X PROOOCTION SHIFTS/ MONTH LOW GRADE 

6249; = TONS.i MONTH FINES FROH LO\\' GRA DE 

79{J56 = TOTAL TON S/ ~10NTH AGGLOHEPJ. TE D ORF 
2 X POUNDS/ TON CYANIDE 

159712 POUNDS OF CYANIDE/ f1CN TH 
0.72 X COST OF CYANIDE/ POUND 

2500 
3000 

24000 

;::000 

114983 TOTAL COST OF CYANIDEi t'IJNTIC .~GGLCfo(ERATED ORE 

7200 TOTAL TONNAGE- lD\\, GRADE 
2680 - t.GGLOHErATEO FINES 

432C COARSE LCI" GRI,OE FRt,[TI CI. 
21.70 )I PRODUCTION SHIFTS/MGli1H 

9374A TOTAL COARSE lOW GRADE/MOtnti 
a . 50 x Cyt.NIDE CONSJHPT IONITDII 

46E72 PUU NDS OF CYf.h lDEI fiOl<Th 
0 .72 )' COST OF CyAtIHIE/PrJUt:D 

3374f c Ton,l COST OF c: YMHOE .... riOl. ll-'-· l U,: "< 'ACE 

~·1 ~!;83 TDTAl COST G~ CYANlDE/ f,CNTh .\GGl'.;··E ;;r,T:.I: (,RE 
3374(1 iOTt.L COST C'F CY/,NIUEi f:Ot;TH-lCII· [p;·. r;: 

1 :,e7~G -tYiJ...L COST [oF CY/, " : ltIE / ~ Q I:'7 L 

~W5S E' i T(T tL ::.(:utms CY! ... ~ ! II ·:=/:':i..~ :: : : 

31250 31250 31250 31250 
6250 6250 6250 6250 

36333 38333 38333 38333 
7603 7603 7603 7603 

208 2 08 208 208 
250 250 250 250 

422~ 4224 ~ 224 422 ~ 
2000 2000 2000 2000 

500 500 500 500 
3360 3361) 3360 3360 
2500 2500 2500 2500 

11972 11972 11(;72 11972 
41134 4434 4434 4434 
167 167 167 167 
250 250 250 250 

148740 148740 148740 148740 

31250 31250 31250 31250 31250 31250 31250 31250 375000 8.81 
6250 6250 6250 6250 6250 6250 5250 6250 75000 1.76 

38333 38333 38333 38333 38333 38333 38333 38333 480000 10.80 
7603 7603 7603 7603 7 603 7603 7603 7603 81236 2.14 

208 208 208 208 208 208 208 208 2500 O. OG 
250 250 250 250 250 250 250 250 3000 0.C7 

4224 4224 422 4 4224 4224 4224 Q2~ 4224 5 0688 1. 19 
2000 2000 2000 2000 2000 2000 2000 2000 24000 0.56 

500 500 500 500 500 500 500 500 6000 0.14 
3360 3360 3360 3360 3360 3360 3360 3360 40320 0.95 
2500 2500 2500 2500 2500 2500 2500 2500 30000 0.70 

11972 11972 11972 11972 11972 11972 11972 11972 143659 3.37 
4434 4434 4434 4434 4434 4434 4434 4434 53207 1.25 
i67 167 167 167 167 167 167 167 2000 0.05 
25(' 250 250 250 250 250 250 250 3000 0.07 

148740 148740 148740 148740 148740 148740 148740 148740 17 84886 41.92 



TOfllSTONE SILVER fll NES, INC. CASH FLOW PROJECTIONS SHEET 7 9 
6MC~E~Af & P~IPITATION PLANT OPERATION , ' 
••• 2.* ••• ~,.1 ••• * ••••••••• o •••• • *~ •••••••••• * ••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••• ~ •••••••••••• e.~ •• o ••••••••••••••••••••••••• 

CAPITAL HJNTH HJNTH HJNTH HJNTH MJNTH HJNTH MJNTH HJNTH MJNTH HJNTH fDNTH HJNTH TOTAL CATEGORY 
COSTS 01 #2 ~3 14 15 :6 n :9 :9 '10 :11 '12 YEAR :I: 

o •••••••••••••••••••••••••• ~ ~~ ~ ~~.~ •• ~.~ ••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••• ~ •••••••• •••••••••••••••••••••••••••••••• ••• 

LIME 35414 35414 35414 35414 35414 35414 35414 35414 35414 35414 35414 35414 424!l73 9.98 
HIGH GRADE 600 TONS HIGH GRADE PRODUCT ION/DAY 

LOW GRADE 

CEMENT 

DIATOMACEOUS 
EARTH (OE) 

'ZINC 

21.70 X PRODUCTION SHIFTS/MONTH - HIGH GRAOI' 

17360 = HIGH GRADE TONS PRODUCEO/ MONTH 

7200 LOW GRADE PRODUCTION/SHIFT 
21.70 X PRODUCTION SHIFTS/MONTH - LOW GRADE 

156240 = LOW GRADE TONS PRODUCED/MONTH 
17360 + HIGli GRAOE TONS PRODUCEO/MJNTH 

173600 = TOTAL TONS ORE PRODUCED/ MONTH 
6 X LBS. LIfEITON OF ORE 

1041600 ~ TOTAL POUNDS OF LIfE/MONTH 
.034 X COST OF LIME/ POUND (<> 56B/TON ) 

35 41'1 

79856 TOTAL TONS/MONTH AGGLOMERATED ORE 
5 X 5 LBS. PER TON CEMENT 

359280 = TOTAL LBS. OF CEMENT/ MONTH 
.0532 X PRI CEILB. (., 55/ 94 LB.BJ\GJ 

21242 TOTAL COST OF CEMENT USEO/MONTc. 

173600 TOTAL TONS ORE PROOUCEO/MaNTH(HI & LO GRADE) 
0 .50 X .5 LBS. DElTON 

66800 TOTt.L LBS. DE USED/ MaIm, 
0.16 x PR1CE/LB . DE 

13888 = TOTAL COST OF DE USED/MONTH 

69706 TOTAL AU & AG RECOVERY-HI GRAOE/TRGY 02. 
15564E TOTt.L AU & AG RECDVERY-LO GRADEIT8CY CZ, 

2253 52 ~ TOTAL AU & AG RECOVE RED/MONT h 
14.58 DIVIDED BY 14.58 TROY CZ./AV LBS. 

15456 = AV OIRDUPOIS LBS. PM PROOUCTIOII/ ~',CNTIl 
2 X LBS. ZINC CONSUMED/ LB. OF PI1 

30!l12 ~LB S. OF ZINC COfISUMEO/ MONTr. 
0.72 x PRICE OF ZINC PO\'lOER/ lll . 

22257 TCHI. COST OF ZlNCi fKlfi1~ 

21242 21242 

13888 13898 

22257 22257 

84'500 354842 354642 

FINES FROM CRUSHING LOW GflA[JE ORE TO AGGLOI',EnA10I~ .' 

"C 
Ql 
to 
ro 
ro 
a 
(J') 

C . w )r;" 7200 TPO 

21242 

13888 

22257 

35484:2 

2800 

21242 21242 21242 2 1242 21242 21242 21242 21242 21242 2549J0 5.99 

13998 13886 13888 13888 13688 13688 13888 13868 13888 166656 3.91 

22257 22257 22257 22257 22257 22257 22257 22257 22257 267084 6.27 

3548t.2 354842 ~'\E 4e42 354C42 354e42 354842 354842 354842 354842 t.2581 09 100 



TOMI:ISTONE SILVER HINES. INC. ('JISH FLOW PROJECTIONS SHEET 8 
PRECIPITATE PREP AND SMELTI NG & RE FINING 
OCTOBER 16, 1 9Ri 
•• ••• * •••••••••••••••••••••• $ ••• * •••••••••••••• ~ •••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••• ~.4 ...... ~ ..•............••................•.••... * ••••••• ~ •• $ •• ••••••••••••••• 

CAPITAL f{JNTH KlNTH f{JNTH KlNTH f{J IHH KlNTH f{JNTH KlNTH f{JNTH KlNTH f{JNTH MONTH TOTAL CATEGORY 
COSTS #1 t2 #3 14 E5 i6 #7 18 it9 f10 111 . 12 YEAR % 

••••••••••••••••••••••••••••••• 4 ••••••••••••••••••••••••••••••••• * •• * ••••••• ••••• •• •••••••••••••••••••••••••••••••• • •••••••••••••••••••••••• ••• ••••• ••••••••••••• * ••••••••••••••••••• ~ •••••••• •••••••• 
EXPENSES: 
== 
PRECIPITATE PREP & SMELTING & REFI NING 

OPERATOR [ $ 
OPERATOR HELPER [ ~ 

EQUIPMENT 
20 FILTERS 
1 DRYE R 
1 OVEN 

SHELTING OF PRECIPITATES 
1 FU RNACE OPEPATOR 1$ 
1 FURNACE OP HE LPER 5 

SME LTING EQUIPMENT 
2 1430 FURNACES 
2 #43 0 CRUCIBLES 
1 CONE f{JLD 
1 :100 FURNACE 
1 ANNODE f{JLD 
1 PLATFORM SCALE 
MISCE LLANEOJS SUPPLIES 

REFINING DORE 8ULLION 
1 OPERATOR 
2 OPERATOR HELPERS 

EQUIPMENT 
1 REFINING CELL 
1 t 100 FURNACE 
1 1100 CRUCIBLE 
1 : 16 FURNACE 
1 #16 CRUCIBLE 
1 BUILDING 

iJ 
III 
to 

CO 

IU 
o 
-....s 

[ 5 
[ $ 

8.96/HOUR X 
o .4O/ HOUR X 

10.24/ HOUR X 
7 .68/ HOUR X 

11 .S 4/HOJR X 
12 .80/HOUR X 

173.20 HOURS/MONTH ) 1552 
173.20 HOURS/MONTH) 1108 

14000 1217 
1500 125 

700 58 

173.20 HOURs/MCNTHj 1774 
173.20 HOURs/KONTH 1330 

1 BOOO 1500 
500 42 
400 33 

0 
200 17 
100 8 
250 21 

1~~:~g ~g~~~~~+~l 1999 
221 7 

25000 2083 
6000 500 

200 17 
0 
0 

5000 417 

72450 16017 

1552 1552 1552 1552 
1108 1108 1108 110S 

1217 1217 1217 1217 
125 125 125 125 

58 58 58 5E 

1774 1774 1774 1774 
1330 1330 1330 1330 

1500 1S00 1500 1S00 
42 42 42 42 
33 33 33 33 

0 0 0 0 
17 17 17 17 

8 8 8 8 
21 21 21 21 

1999 1999 1999 1999 
2217 2217 2217 2217 

2083 2083 2083 208~ 
500 500 SOD 500 

17 17 17 17 
0 0 0 0 
0 0 0 '0 

41 7 417 417 417 
--- ----

16017 16017 16017 16017 

1552 1552 1552 1552 1552 1552 1552 18622 9.69 
1108 1106 1100 1108 1108 1108 1108 13302 6 . 92 

1217 1217 1217 1217 1217 1217 1217 14800 7.60 
125 125 125 125 125 125 125 1500 0.78 
58 58 5e 56 58 58 58 700 0.36 

1774 1774 1774 1774 1774 1774 1774 21283 11.07 
1330 1330 1330 1330 1330 1330 133[, 15962 8.30 

1500 1500 1500 1500 1500 1500 1500 18000 9 .3 6 
42 42 42 42 42 42 42 500 0.26 
33 33 33 33 32 33 33 400 0.21 

0 0 0 0 0 0 0 0 0 . 00 
17 17 17 17 17 17 17 200 0.10 

8 8 8 6 8 8 8 100 0 . 05 
21 21 21 21 21 21 21 250 0.13 

1999 1999 1999 1999 1999 1999 1999 239EE 12.48 
2217 2217 2217 2217 2217 2217 2217 26604 13 .8 4 

2083 2083 2063 2062 2083 2083 2063 25000 13.01 
500 500 500 500 500 500 500 6000 3.12 

17 17 17 17 17 17 17 200 0.10 
0 0 0 0 0 0 0 0 0.00 
0 0 0 0 0 0 0 0 0.00 

417 417 41 7 417 417 417 417 5000 2.60 

16017 1601 7 16017 16017 16017 1E017 16017 192207 100.00 



TOMBSTONE SILVER MINES. INC. CASH FLOW PROJECTIONS 
CONSTRUCT ION 
OCTOBER 16. 1 9ffi 

SHEET 5 

•••••••••••••••••••••••••••• ~ •••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -•••••••• • ••••••••••••••••• • ~~ •• e •••••••••• •• 
MONTH MONTH MONTH f(]NTH f(]NTH f(]NTH MONTH MONTH f(]NTH MONTH MONTH MONTH TOT AL CATEGORY 

;1 i2 #3 #4 #5 16 #7 i8 # 9 #10 i 11 #1 2 YE.4A ~ 
••••••••••••••••••••••••• • ••••••••• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••• ~ •••••••• ••••••••• • •••••• # •••••• o ••• ~ •••• ~ • • ~~~.o •••• •• = c •••• ••••••••• 

EXPENSES: 
====== 
CONSTRUCTION & INFRASTRUCTU RE 

ELECTRIC INSTALLATION 
FOUNDATION EXCAVATION 
BUILDINGS 
GENERAL LABOR POOL 
TE LEPHONE SYSTEM 
RADIO SYSTEM (TEl ) 
FIRE EXTINGUISHERS 
FIRST AID SUPPLIES 

"U 
m 

CO 
(I) 

I\J 
o 
CO 

75000 6250 6250 6250 
25000 20B3 20B3 20B3 
75000 6250 6250 6250 
10000 B33 833 833 

SOOO 417 417 ·417 
6000 500 500 SOD 
6000 500 500 500 
3300 275 275 275 ------ ------ ------ ------

205300 17108 17108 171 DB 

6250 6250 
20B3 20B3 
6250 6250 

833 833 
417 417 
500 SOD 
SOD SOD 
27S 275 

17108 17108 

6250 6250 6250 6250 6250 6250 6250 75000 36.53 
2063 2083 2083 20B3 20B3 2083 20B3 25000 12.18 
6250 6250 6250 6250 6250 6250 6250 7S000 36.53 

833 833 833 833 833 833 833 ~ COOO 4.67 
417 417 417 417 417 417 41 7 =000 2.44 
SOD SOD 5 00 SOD 500 500 500 5000 2.92 
500 500 500 500 SOD 500 500 EO OO 2.92 
275 275 275 275 275 275 275 3300 1 .S1 

------ ------ ------ ------ ----- - ----
17108 17108 171 DB 171 DB 17108 17108 171 08 2053 00 100.00 


